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COMMERCIAL WARRANTY 
(STANDARD) . 

Motorola radio communications products are warranted to be tree from detects in material and .workmanship 10r a 
.66nod Of ONE (1) YEAR. (except for crystals and channel elements 1..Vh'icti):aie.warranted, tar 3 period of ten (10) 
years) from thedate of shipment. Parts. including crystals and charipelclerperqs..: w,r,II:bereplaced.tree of charge 
for theluIrwarranty period but the labor to replace defective parts w.i11,ofilYtpe pripvided Jor One Hundred-Twenty 
(120) days from the date of shipment. Thereafter purchaser must pa.); foe the'labcir involv'ed iti-iepairing the product 
or replacing the parts at the prevailing rates together with any transportationcharges to orfrdm replace where 
warranty service is provided. This express warranty is extended by Motorola Communications 'and Electronics. 
Inc., 1301 E. Algonquin Road, Schaumburg, Illinois 60196, to the original purchaser only; and only to those pur- 
chasing for purpose of leasing or solely for commercial, industrial, orgOverrnental 

THIS WARRANTY IS GIVEN IN LIEU OF ALL OTHER WARRANTIES_ EXRRESS;OR IMPLIED WHICH ARE 
SPECIFICALLY EXCLUDED, INCLUDING WARRANTIES OF MERCHA4TABiL4TY- :OR FITNESS FOR A PAR- 
TICULAR PURPOSE. IN NO EVENT SHALL MOTOROLA BE LIABLE FOR. INCIDENTAL OR CONSEQUENTIAL 
DAMAGES TO THE FULL EXTENT SUCH MAY BE DISCLAIMED BY 

In the event of a defect, malfunction or failure to conform to specificetions-esiablished.byseller, or if appropriate, 
to specifications accepted by Seller in writing, during the period stiov,iii,'Matorofa. at its option, will either repair or 
replace the product or refund the purchase price thereof, and such action on -the part of Motorola shall be the full 
extent of Motorola's liability hereunder. , 

This.warranty is void if: 
1 

a. the product is used in other than its normal and customary manner;". ; 
b. the product has been subject to misuse, accident, neglect or damage; 
c.- unauthorized alterations or repairs have been made, or unapproved partsusedinthe equipment. 

This warranty extends only to individual products, batteries are excluded, but -carry their-own separate limited war- 
ranty. Because each radio system is unique, Motorola disclaims liability for range. coverage, or 'operation of the 
system as a whole under this warranty except by a separate written agreement signed bye° officer of Motorola. 

Non-Motorola manufactured products are excluded from this warranty, but subiecl LO.'theLvarranty provided by 
their manufacturers, a copy of which will be supplied to you on specific written request:' T - 

In order to obtain performance of this warranty, purchaser must contact its Motorola salesperson or Motorola at 
the address first above shown, attention Quality Assurance Department. 

This warranty applies only within the United States. 

EPS-27734.0 

COMPUTER SOFTWARE COPYRIGHTS 

The Motorola products described in this instruction manual may include copyrighted Motorola computer pro- 
grams stored in semiconductor memories or other media. Laws in the United States and other countries preserve 
for Motorola certain exclusive rights for copyrighted computer programs, including the exclusive right to copy or 
reproduce in any form the copyrighted computer program. Accordingly, any copyrighted Motorola computer pro- 
grams contained in the Motorola products described in this instruction manual :nal: not be coped or reproduced in 
any manner without the express written permission of Motorola. Furthermore, tne 2,urchase of Motorola products 
shall not be deemed to grant either directly or by implication. estoppel. or oterwise, any license under the 
copyrights. patents or patent applications of Motorola. except for the normal hon-e nclusive. royalty tree license to 
use that arises by operation of law in the sale of a product. 

EPS-34440 B 
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6140TOR'01_ A 

USER QUESTIONNAIRE 

To the User of This Instruction Manual: 

' 
- 

Motorola is engaged in a continuous program of improving its instruction literature. We 
believe that you can aid us in this program, so that we in turn can better help you service 
our equipment Jo these aims, would you please answer the following questions: 

;:.: ' .0 '. : 

SCHEMATIC,DIAGRAMS AND CABLING DIAGRAMS 

C1. ,kelAccurate and easy to follow 

2. 1 1 Contain minor errors 

major errors 
-4.1,71 ',1Z..)11:, n Aredifficult to follow 

If you have checked any box except 1, please tell us what schematic diagrams, or por- 
tions thereof, were at fault, or enter other comments.' 

I 

y n 

1. ;171. Easy to follow - helps to service equipment 

2. LII Would like more information on 

. . 

) 

Some instruction sections are too long or superfluous such as* 

4. I I Other comments- 

(continued on reverse Side) 

TAPE & MAIL. 
NOTICE: Postal Regulations Prohibit Staples. 

Please use tape. 
7 ilzau 
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PARTS LIST 

1. n Are complete and accurate 

2. TI Would like more information as follows' 

ILLUSTRATIONS IN GENERAL 

1. Are complete and accurate 

2. Want more illustrations such as 

1C-1AS? 

3. 1 Some are superfluous such as 

;econcl Second 

Ford 

F,rst 
Foto 

The name of my instruction manual is: 

The part number of my instruction manual is: 

(This number will be found on the cover or on the title page) 

My name is 

Company 
Address 
City State Jip 
Date 
Phone No. (include area code) 
*Whenever possible, give complete model number of equipment, and part number of 
diagram or part number of instruction section. This information is important. 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 75 ROSELLE. ILLINOIS 

POSTAGE WILL BE PAID BY ADDRESSEE 

MOTOROLA, INC. 
SERVICE PUBLICATIONS DEPT. 
1301 E. Algonquin Road 
Schaumburg, Illinois 60196 

PLEASE T APE CLOSED BEFORE MAILING 

Fold 

Tear out page at 
dolled Ilne 

Please told 
Carefully so tnat 
bar pattern at 
lop center of er. 
velOPe can be 
read by postal 
opt,Cal scanner. 

AP- 
Frsi 
Fold 

NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED STATES 

alanteMellionailllsIllage1118111 

111111eilieeellel1111 

Illleelememe011111111i111111 

ONaMmemene11121 

NOMMIawsNINO 
11111.0101=111M11111111 

89102XIMMEIFMCIZEINIONINIIII 

11.111111 
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MODEL COMPLEMENTS 

F2316 MOSCAD Programming Tool Box for IBM PS/2 

FVN4041 Program Software Package on 3.5" diskettes 

FLN6457 RS232 Terminal Adapter Cable 

68P02995G10 Programming Tool Box, Operating Instructions 

ACCESSORIES 

FLN6458A Modem Adaptor Cable (for connecting modem at site) 
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Programming Tool Box 

MOSCAD RTU and PROGRAMMING TOOL BOX SOFTWARE VERSION POLICY 

The version numbers of the Programming Tool Box and MOSCAD RTU system software are 
updated according to additional features and improvements. 

Compatibility between the Programming Tool Box and the MOSCAD RTU is assured only if the 
version number of the Programming Tool Box software is later than the version number of the 
MOSCAD RTU system software. 

A version number is composed of two numbers, as in the following example: V1.61. The 
one-digit number to the left of the decimal point describes a major modification of the software, 
while the two-digit number to the right of the decimal point describes a minor modification. 

In this manual, some headings of major subjects are marked by the following annotation: > Va.b. 

For example, > V1.61 indicates that the marked subject is supported by an RTU whose system 
software version number is at least 1.61. 
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CHAPTER 1. GENERAL DESCRIPTION 

1. INTRODUCTION 

1.1 GENERAL 

The MOSCAD Programming Tool Box is a package of computer programs that builds 
sophisticated distributed SCADA (Supervisory Control And Data Acquisition) systems for a wide 
range of applications. 

The MOSCAD (Motorola SCADA) system consists of MOSCAD RTUs (Remote Terminal Units) 
and one or more computerized control centers, connected to a communication network via the 
MOSCAD FIU (Field Interface Unit). The Programming Tool Box software package runs on an 
IBM personal computer (PS/2-50 and later models, or COMPAQ Laptop computer). 

The main function of the Programming Tool Box is to define and maintain the MOSCAD system 
according to user needs and requirements. 

The Programming Tool Box also enables programming/downloading the application program to 
be executed in the RTU and symbolic (graphic) debugging of that program in each RTU. The 
Programming Tool Box may be operated either locally by direct connection to the selected unit's 
computer port, or remotely, by connection to a computer port of any other unit in the system 
(MOSCAD FIU or RTU) via the system communication network. 

By connecting the Programming Tool Box to a computer port of one of the RTUs/FIUs in the 
system, you can program or service that specific unit or any other unit in the system. 

1.2 SYSTEM OVERVIEW 

The entire control system is comprised of the SCADA central computer as a master station 
communicating with MOSCAD RTUs over various communication links, such as: conventional 
radio, trunked radio, microwave, and wireline. The communication system is used for 
transmitting alarms, status and telemetries, calculated data, diagnostics, and error logging 
information from the RTUs to the central facility computer and vice versa. It is also used for 
downloading, monitoring, and debugging the application program at the site. 

68P02995G10 1-1 
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General Description 

The system can be relatively simple, comprising several RTUs and a control center, or a more 
complicated hierarchical system, where several sub-centrals communicate with lower, parallel 
and higher hierarchies. The RTUs may also communicate with each other and/or with any other 
hierarchy in the system. 

The system uses the MDLC protocol, based on the seven layers of the OSI (Open Systems 
Interconnection) model published by ISO, and adapted for SCADA communications. It provides 
network support and multiple logical channels per physical port, enabling simultaneous 
central -to-RTU and RTU-to-RTU sessions. This protocol also enables each RTU to 
simultaneously run several communication sessions, such as data exchange, on-line monitoring, 
diagnostics, etc. 

1.2.1 Control Center 

The control center computer, with the MMI (Man-Machine Interface), provides the user with full 
graphic control of the RTUs' operation, including data base and parameter changes, and 
application on-line monitoring for the system engineer. 

One of the control center computer functions is to exchange data with the RTUs. It may 
interrogate the RTUs for any portion of their data base. Multiple interrogation (polling) cycles 
operate with different priorities and by different trigger mechanisms (time or events). 

1.2.2 MOSCAD RTU 

The MOSCAD RTU is a smart modular unit designed to operate as a stand-alone controller or 
as part of a system having any number of RTUs, control centers and subcentrals connected 
through a communication network with any number of links and nodes. 

The RTU is configured and loaded with the appropriate application using the Programming Tool 
Box. 

The RTU is a microprocessor-based unit, which consists of a CPU module and various I/O and 
communication modules. The very wide range of I/O and communication modules makes the 
MOSCAD system flexible to satisfy any application requirements. 

For further details on the MOSCAD_RTU, refer to chapter 15 of this manual or to the Owner's 
manual (Motorola publication no. 68P02994G10) and Service manual (Motorola publication no. 
68P02991G90). 

1.2.3 MOSCAD FIU 

The control centers in the system are connected to the communication network via RS232 ports 
of the RTUs or via an RS232 port of the MOSCAD FIUs. The MOSCAD FIUs may use eithei 
the RTU's system software or any special software designed for FIU operation, on the same 
hardware modules of the RTUs that may be enclosed in different housing. 
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2. PROGRAMMING TOOL BOX 

2.1 PROGRAMMING TOOL BOX FEATURES 

The following are the main features of the Programming Tool Box: 

Editing the RTU (or MOSCAD FIU) user program, including the following: 

Site Configuration according to hardware and ports structure 

Network Configuration according to network structure 

Application data base 

Application process 

Preparing project documentation for the user 

Creating automatically a "central file" to be used later during RTU data base creation in 
the central 

Downloading Site Configuration to the RTU/MOSCAD FIU via the RS232 port of the unit 

Performing the following functions on any RTU/MOSCAD FIU either via local connection 
or via the communication network: 

Uploading Site Configuration and relating data 

Downloading Application Program and Network Configuration 

Real-Time symbolic (graphic) monitoring and debugging of the application (both data 
base and process) 

Updating time and date in RTU sites 

Testing all hardware modules, including software calibration of analog inputs and 
outputs 

Retrieving time-tagged events (of very high resolution) lodged in the RTUs 

Synchronizing the system clock according to FIU's time 

Retrieving errors logged in the RTUs (hardware or software malfunctions) 

Capturing the data packets on the communication links and analyzing the protocol's 
seven iayers 

System software diagnostics by object entities' names 
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2.2 RTU PROGRAMMING CONCEPT 
(See Figure 1-1) 

The various circles in the figure describe the RTU in layers. The first layer is the RTU hardware 
that is the base for the system software and application (including configuration) software. When 
the application software runs, the RTU data base is updated. 

The figure shows different ways of accessing/modifying each of the RTU layers by the 
Programming Tool Box: 

Locally by direct connection to the RTU 

Remotely via the communication network 

2.3 PROGRAMMING SEQUENCE 

The definition of the RTU application program allows the system engineer to build a data base 
in a tabular form as a set of tables. The same tables used for the RTU data base definition are 
the basis for process programming, I/O link definition, automatic central data base definition, 
real-time monitoring of the RTU's operation, etc. 

Once the data base is built, the RTU process programming is carried out by using the symbolic 
Motorola Advanced Ladder Diagram Language. These symbolic definitions used for process 
programming are later used for monitoring and debugging. 

The necessary RTU application documentation is automatically produced, including automatic 
insertion of "notes" into the produced documents from separate files. 

Once the application program is downloaded to the RTU, the RTU control program controls the 
RTU run-time operations. The Programming Tool Box terminal then allows the system engineer 
to perform any required operation. 
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General Description 

2.4 RTU DEFINITION 

The RTU definition is carried out in three stages, stored as corresponding sections in the RTU: 

Site Configuration program - for defining the RTU's modular configuration. 

Network Configuration program - for defining the communications network structure. 

Application Program - for defining the application program. 

2.4.1 Site Configuration 

The MOSCAD system operates with a very wide range of I/O modules and interface 
communication boards which satisfy any application requirements. To make the system operation 
more efficient, the Site Configuration to be employed should be defined. The Site Configuration 
includes the definition of: 

The I/O modules mounted in the RTU and their location in the various racks. 

The ports of the RTU and their parameters. 

Site ID (logical address) and system address. 

Since several RTUs in the system usually have the same configuration (except the logical 
address), the system provides you with the possibility to store the configuration (without the 
logical address) on disk under user-defined names. This way, you may load different RTUs with 
the same configuration by defining their logical address and system address only. 

Once the configuration is downloaded to the site, it is ready to receive the user application 
program. 

The file created by the Site Configuration program is later used by the Application Programmer 
during I/O Link definition function (I /O assignment) - refer to chapter 9, Application 
Programming. 

NOTE 

The Site Configuration program must be defined and downloaded 
to the RTU before downloading the application program defined 
through the Application Programmer. 
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2.4.2 Network Configuration 

The Network Configuration program is used for defining the communication nodes in the 
network. The program defines the network's structure - there is no need to define all RTUs, but 
only the nodes in the network. The communication protocol uses these definitions for automatic 
routing of the packets through the network. 

In a simple network, such as one MOSCAD FIU connected to one communication link, it is not 
necessary to use this program (see chapter 2, Communication Network). 

The Network Configuration is stored on disk under user-defined names. The Network 
Configuration is automatically loaded into the RTU/FIU with the application. During application 
loading the user is asked for the Network Configuration name to be used. 

The same Network Configuration file is used for all the sites in the system and may also be used 
for other systems (with the same structure). 

NOTE 

The Network Configuration must be loaded to all sites in the 
system (including site nodes) since "knowing" the site nodes 
enables each site to route the packets through the network. 

2.4.3 RTU Application 

The RTU application program is the control process to be executed by the RTU. The application 
definition consists of the following: 

RTU data base. 

The process to be performed by the RTU (in the form of rungs, using the Motorola Ladder 
Diagram Language). 

The connections between the data base and the various inputs and outputs of the I/O 
modules (I /O link). The I/O link portion of the RTU application is based on the definition 
of the RTU's I/O modules as defined in the Site Configuration. 

The RTU data base is divided into reserved variables or constants, retrieved from a wide data 
bank of system information (such as functional variables, reserved flags or temporary buffers), 
and user variables or constants, arranged according to various data types (such as discrete 
inputs/outputs, value inputs/outputs, timers, parameters, integer/real values, etc.). 

User variables in most cases represent the actual inputs/outputs from/to the outside world for 
monitoring and controlling the user devices connected to the appropriate RTUs. They may also 
be used to represent internal inputs/outputs for intermediate results, element of time, or to 
perform various calculations. 
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The application data base is built as a set of tables, where each table defines a group of devices, 
each row defines a separate device and each column contains a specific device data. The table 
entries are assigned user-significant names, such as PUMPI. 

During program execution the process continuously updates the data base according to the 
following: 

RTU physical inputs/outputs incoming information. 

Internal data stored in the RTU memory. 

Data received via the communication channel and the communication ports. 

2.4.4 Downloading, 

The downloading to the RTU is performed in the following order: 

Site Configuration program. 

RTU Application program (and Network Configuration) according to the configuration 
definition. 
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3. PHYSICAL CONFIGURATION 

3.1 MINIMUM HARDWARE REQUIREMENTS 

IBM PS/2 Model 50 or later, consisting of: 

- 1 Mbyte RAM 

- 20 Mbytes hard disk 

- 3.5" floppy diskette drive 

- One serial port, one parallel port, and one VGA port 

IBM PS/2 VGA monitor 8513 

IBM PC-DOS 3.30/5.0 

EPSON FX 286E (or equivalent), 132 column parallel printer with 10-foot cable and 
Centronics connector 

3.2 PREFERRED HARDWARE REQUIREMENTS 

IBM PS/2 Model 55 or later, consisting of: 

-2 Mbytes RAM 

- 40 Mbytes hard disk 

- 3.5" floppy diskette drive 

- Two serial ports, one parallel port, and one VGA port 

IBM PS/2 VGA monitor 8513 

IBM PC-DOS 5.0 

EPSON FX 286E (or equivalent), 132 column parallel printer with 10-foot cable and 
Centronics connector 

3.3 SOFTWARE 

A set of diskettes with MOSCAD Programming Tool Box software 
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3.4 ALTERNATIVE HARDWARE REQUIREMENTS 

AST Premium Exec 386SX/25 consisting of: 

- 2 Mbytes RAM 

- 40 Mbytes hard disk 

- 3.5" floppy diskette drive 

- One serial port, one parallel port 

MS-DOS 5.0 
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4. APPLICABLE DOCUMENTATION 

The MOSCAD system includes the following manuals: 

Programming Tool Box Operating Instructions, Motorola publication no. 68P02995G10 

IGC/M Operating Instructions, Motorola publication no. 68P02993G60 

MOSCAD RTU Service manual, Motorola publication no. 68P02991G90 

MOSCAD RTU OW-ner's manual, Motorola publication no. 68P02994G10 
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CHAPTER 2. COMMUNICATION NETWORK 

1. GENERAL 

The MOSCAD system network consists of RTUs communicating with one or more computerized 
control centers and/or with other RTUs. Each control center is connected to the communication 
network via the MOSCAD FIU or FIU. 

The system can be relatively simple, comprising several RTUs and one control center. It can be 
modularly expanded to a more hierarchical system; where several sub-systems (comprising 
intelligent RTUs and/or sub-centrals controlling their peripheral RTUs) communicate with a 
central computer. 

The communication network is flexible, enabling each RTU to communicate with hierarchy(s) 
above it (RTU-to-central), parallel to it (RTU-to-RTU), under it (another RTU), and also 
relaying messages through it (when the RTU serves as a communication node). 

While the communication protocol allows for a complex hierarchical system structure, it does 
not make it complicated. This is because most of the communication interactions are transparent 
to the user, except in those cases where the communication is to be defined by the ladder 
application. In such cases, you should perform simple programming operations to configure the 
required application. 

1.1 DEFINITIONS 

Each RTU may be configured to serve either as a far-end RTU or as a regional center. The RTU 
may function as a regional center either by definition or only after loss of communication with 
the central. It also can act as a communication node (an interconnection point between two or 
more different links) as well as performing its tasks. 

The system uses the MDLC protocol, which incorporates all seven layers of the OSI model 
adapted for SCADA. It supports multiple logical channels per physical port, enabling 
simultaneous central-to-RTU and RTU-to-RTU sessions. It also enables each RTU to 
simultaneously run several kinds of communication applications, such as reporting alarms by 
contention, on-line monitoring, performing diagnostics checks, etc. 
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Communication Network 

For a detailed description of the MDLC protocol's seven layers refer to chapter 16, 
Communication Protocol. 

The Programming Tool Box may perform monitoring, modification, diagnostics, error logging, 
etc., on any RTU in the system from any RS232 port in the system configured as either RS232 
Local Computer port or RTU-to-RTU RS232 (RS-linkl - RS-link9). 

1.2 COMMUNICATION LINKS 

The system may support a network comprised of a nearly unlimited number of links. The RTU 
supports a variety of communication media and baud rates, as detailed below: 

Through the radio/wireline communication port: 

* Direct FM (DFM) modem on conventional radio, up to 4800 baud. 

* FSK modem on conventional radio, up to 2400 baud. 

* FSK modem on trunked radio, up to .2400 baud. 

* Wire line, up to 9600 baud, using external modems. 

* Wire line, up to 2400 baud, using built-in modems. 

* Dial-up, up to 2400 baud, using built-in modems. 

Through the RS-232-C and RS-485 communication ports, up to 9600 baud. 

The communication via the various ports may be simultaneous. 

The RTU operates on all radio frequencies: VHF 136-174 MHz, UHF 403-430 and 
450-470 MHz, 900 MHz band, 800/900 MHz trunking and microwave. 

The RTU contains a circuit for monitoring activity on the radio or line communications channel. 
Channel access software prevents the RTU from transmitting during a busy channel. 
Transmission is inhibited until the channel is available. There are also several priority levels in 
getting to the channel when it becomes free. 
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2. COMMUNICATION NETWORK 

2.1 GENERAL 

The RTUs in the system are linked in a radio or wireline network as defined by the system 
engineer according to user requirements. Each RTU executes its application and, simultaneously, 
supports the communications link (or links) defined for it and serves as a network node if so 
defined. 

The MOSCAD system supports up to nine wireline links (LINE 1 to LINE 9), up to nine radio 
links (RADIO 1 to RADIO 9), and up to nine local RTU-to-RTU links (RS-link 1 to RS-link 9) 
that use an RS232 link. Any of the radios may be either conventional or trunked. Computers may 
be connected to the ports configured as either RS232 Local Computer or local RTU-to-RTU link. 

For conventional radios, the MOSCAD system enables definition of up to nine zones on every 
frequency (of the nine supported frequencies). A radio link for conventional radios is divided into 
zones when not all sites can communicate with each other and F 1/F2 repeaters (using two 
frequencies) are not to be used. In this case some RTUs will serve as Store & Forward repeaters 
and the link is divided into zones. 

A zone is defined as a group of one or more sites that can directly communicate with each other 
without the need for a Store & Forward repeater. The name of a zone is composed of the link 
name and the zone number. For example, for RADIO 3 zone no. 1 is named RADIO 3/1, zone 
no. 2 - RADIO 3/2 and so on. 

Upon defining the communications network, the user must define the various links used in the 
system as well as which RTU serves as a node between the links. A network node is an RTU, 
which is able to function as an interconnection point between two or more different links. 

A Store & Forward node is a network node although it relays messages using the same physical 
port. 
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2.2 NETWORK CONFIGURATIONS 

The MOSCAD system supports both simple and complex communication networks. Th( 
following subparagraphs describe various configurations from different aspects. 

2.2.1 Simple System 

A simple system, comprised of a central computer, MOSCAD FIU, and RTUs connected over 
one communication link, is shown in Figure 2-1. 

The Programming Tool Box may be connected to any port of the RTU or MOSCAD FIU 
configured as a computer port. 

The radio link, named RADIO 1, can be a conventional radio using DFM or FSK radio modems 
or trunked radio using FSK radio modem. 

Using_the Site Configuration program, the ports of the RTUs and FIU should be defined. The 
logical name (in this case RADIO 1) of the communication link is defined as well. 

In simple systems, there is no need to use the Network Configuration program that serves for 
defining the communication network. 

CENTRAL 
COMPUTER 

RS-232-C 

FIU 
RADIO LINK (RADIO 1) 

PROGRAMMING 
TOOL BOX 

RTU RTU 

RS-232-C 

PROGRAMMING 
TOOL BOX 

RTU 
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Figure 2-1. Simple System Configuration 
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2.2.2 Two-Link System 

A two-link system utilizing a communications network, comprised of two communication links, 
is described in Figure 2-2. 

The MOSCAD FIU in this system serves as a network node between link RADIO 1 and link 
LINE 1. Configuring the MOSCAD FIU to have access to two different links by the Site 
Configuration program enables the FIU to serve as a node between these links. 

NOTE 

In order to activate the FIU as a node in the network, it should be 
configured by the Network Configuration program and downloaded 
by the Application Programmer. 

The MDLC protocol permits RTU-to-RTU communications without the intervention of the 
central computer. RTUs that are not on the same link communicate with each other _via the 
network node (in this case the MOSCAD FIU). 
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Figure 2-2. Two-Link System 
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2.2.3 Two-Zone System 

A two-zone system that uses conventional radio over a single frequency is described in 
Figure 2-3. 

RTU 9 (Site ID = 9) is configured as a Store & Forward repeater. It performs data exchange 
between units operating on the same frequency but unable to communicate directly for reasons 
of path and propagation. Any RTU in zone no.1 may communicate with any RTU in zone no.2 
via this repeater. 

This system may be also described schematically - see Figure 2-4. In this case, RTU 9 is a 
network node between the RADIO 1/1 and RADIO 1/2 links: The network software treats the 
Store & Forward node as it treats the node between line and radio: logically the links appear as 
two different links, but physically they share the same port. 

Using the Site Configuration program, the FIU and the RTUs in zone no.1 are configured to 
have access to the -RADIO 1/1 link, the RTUs in zone no.2 are configured to have access to the 
RADIO 1/2 link, and RTU 9, the network node, is configured to have access to both RADIO 
1/1 and RADIO 1/2 links. 

Using the Network Configuration program, RTU 9 is configured as the only node in the network 
and its two links (RADIO 1/1 and RADIO 1/2) are defined. 

z 
z 

\ STORE & 

\ FORWARD 

ZONE 2 
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Figure 2-3. Two-Zone System 
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Figure 2-4. Two-Zone System (schematic) 

2.2.4 Three/Four-Zone System 

An example of a system consisting of three or four zones and two or three Store & Forward 
repeaters (nodes) is shown in Figure 2-5. 

The same system is schematically described (see Figure 2-6), assuming that the two nodes (RTU 
15 and RTU 40) cannot "hear" each other. They communicate via the MOSCAD FIU, which 
is also a Store & Forward node. This system, therefore, consists of four zones and three nodes 
(RTU 15, RTU 40, and FIU). Any communication between RTUs in different zones passes 
through these three nodes. 

Using the Network Configuration program, three nodes with their accessible (logical) links 
should be defined. 

Using the Site Configuration program, the RTUs in zone no. 1 should be configured to have 
access to the RADIO 1/1 link and the RTUs in zone no. 2 to the RADIO 1/2 link. 

RTU 15 should be configured to have access to both RADIO 1/1 and RADIO 1/3 links, while 
RTU 40 should be configured to have access to both RADIO 1/2 and RADIO 1/4 links. 

The FIU is configured to have access to both RADIO 1/3 and RADIO 1/4 links. 

Assuming that the two nodes (RTU 15 and RTU 40) can "hear" each other, the result is a system 
consisting of three zones and two nodes - see Figure 2-7. 
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Figure 2-5. Three/Four-Zone System 
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Figure 2-6. Four-Zone System (schematic) 
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Figure 2-7. Three-Zone System (schematic) 

In this case, the two nodes do not communicate through the FIU. Therefore, the FIU does not 
serve as a node in the system. Note that the communication between RTUs in different zones 
passes through only two nodes. 
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CHAPTER 3. INSTALLATION 

1. SOFTWARE INSTALLATION 

1.1 INTRODUCTION 

The Programming Tool Box software package is comprised of three diskettes (31/2"). Prior to 
software installation, it is recommended to prepare a set of back-up diskettes and keep them in 
a safe place, apart from the original diskettes. 

You may copy the diskettes by using DOS (version 3.30/5.0). Insert diskette no. 1 into diskette 
drive A, and type: 

C > DISKCOPY A: A: [Enter]. Follow the DOS instuctions for all your diskettes. 

1.2 SOFTWARE INSTALLATION PROCEDURES 

NOTE 

Before proceeding with the installation make sure that: 

1) You know your full DOS path (whether C: \DOS), and your full 
RAM disk device name. 

2) The COMMAND.COM file is under the root directory (C:\). 

3) You have read the readme file on diskette no. I that details the 
changes of the last version and provides additional data on the 
current version. 

Install the software on your hard disk as follows: 

Step 1. Insert software diskette no.1 in diskette drive A. 

Step 2. At the C: > prompt type: C > A: [Enter]. 
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Step 3. At the A: > prompt type: A > INSTALL [Enter]. 

Step 4. At this point, follow the instructions that will appear on the screen. 

NOTE 

The system will tell you when to replace diskette no. 1 with 
-diskette no. 2 and so for, and when to insert back diskette no. 1. 

During the installation process, the system will ask you the following questions concerning your 
hardware configuration: 

On which disk drive do you wish to install the Programmer? 

Is your Monitor Mode black & white or color? 

Move the arrow keys to the appropriate field and press [Enter]. Follow the instructions until the 
procedure ends. 

During installation the system checks the capacity of your computer memory (the minimum 
required RAM is 1 Mbyte). Note that using extended/expanded memory of 1 Mbyte (total of 
2 Mbyte) will significantly reduce the number of accesses to the local hard disk memory. 

If you have installed the Programming Tool Box on a computer with 1 Mbyte RAM only, and 
later on added extended/expanded memory, then you should modify the CONFIG.SYS file. 

accordingly. Assuming that you are using DOS3.30 and VDISK.SYS resides in directory 
C:\DOS, add the following to the CONFIG.SYS file: 

for extended memory: DEVICE=CADOS\VDISK.SYS 1024 128 20 /E 

for expanded memory: DEVICE =C:\DOS\VDISK.SYS 1024 128 20 /A 

If you are using expanded memory, you have to specify the appropriate device that manages the 
expanded memory before the lines of the RAM disk's. 

The minimum CONFIG.SYS and AUTOEXEC.BAT files required to operate the Programming 
Tool Box are: 

CONFIG.SYS 

Device.C:\DOS\HIMEM.SYS 
Devicer-C:\DOS\RAMDRIVE.SYS 256 128 20 /E 

DOS.HIGH 

AUTOEXEC.BAT (adding the following to the path) 

set patti.C:\ToolBox;C:\Tool8ox\PRG;%PATH% 

To operate the Programming Tool Box, 600 kBytes of memory are required. 
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2. INITIAL SETUP 

2.1 INITIAL SETUP TABLE 

At the end of the installation procedure, the Programming Tool Box initial set up list will be 
displayed (see Figure 3-1). 

Programming Tool Box Setup Program 
User Library: C:\TOOLBOX\USER\ 

Monitoring Communication Port: COM1 

Communication Port Baud Rate: 9600 

Full Dos Path: C:\DOS\ 

Full Ram Disk Name: C:\DOS\VDISK.SYS 

Figure 3-1. Initial Setup Parameters 

Use the arrow keys to scroll along the initial set up parameters. Press [Esc] to exit. The SAVE 
display will then appear. Save the initial setup parameters by positioning the cursor on SAVE 
and pressing [Enter]. After saving the Setup parameters, the following will be displayed: 

1. In order to move to Programming Tool Box environment 

(CONFIG.SYS, AUTOEXEC.BAT), type C:\TOOLBOX\TO_M_PRG. 

2. In order to move to your private environment, 

type TO_M_ORD. 

3. In order to change any parameter select SETUP operation 
in the main menu. 

4. In order to activate the Programming Tool Box in the 

Programming Tool Box environment type TOOLBOX. 

H i Any Key to cont;nue 

Figure 3-2. General Setup Instructions 
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Then, the following display will ask you to confirm the change to the Programming Tool Box 
environment - see Figure 3-3. 

1. AUTOEXEC.BAT and CONFIG.SYS files of the Programming Tool Box 

software will be copied to the root directory of drive C: . 

2. The original AUTOEXEC.BAT and CONFIG.SYS files are saved 
as C:\TOOLBOX\AUTOEXEC.OLD and C:\TOOLBOX\CONFIG.OLD . 

WARNING !!! 

After the copy operation, the computer performs bootup! 

YES (Continue) 

NO (Abort) 

Figure 3-3. Programming Tool Box Environment 

By selecting Continue, you may confirm the changing of the environment to the Programming 
Tool Box environment. This means that whenever you boot up, the computer will act as a 
Programming Tool Box. Now, you are under the Programming Tool Box TOOLBOX directory. 

To activate the Programming Tool Box from the DOS prompt in this environment, type: 
TOOLBOX. 

NOTES 

1) To return to your private environment, type: TO_M_ORD, 
under the DOS prompt. 

2) In this case, whenever you want to use the Programming Tool 
Box, type: \TOOLBOX \TO_M_PRG. 

3) If you wish to change the initial SETUP parameters, use the 
Setup Tool Box option in the main menu. 
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3. CONNECTING THE PROGRAMMING TOOL BOX TO RTU /FIU 

The MOSCAD unit (RTU or FIU) may be connected to a local computer via cable FLN6457, 
which ends with an adapter suitable for computer connection (25-pin female D-type connector). 

Any RS232 port of the RTU (or FIU) defined as RS232 Local Computer may be used for 
connection to the Programming Tool Box. This connection provides access to that specific 
RTU/FIU or any other RTU/FIU in the network to perform all the functions described in this 
manual. 

NOTE 

The RS232 ports default configuration of RTUs received from 
factory is RS232 Local Computer. 
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CHAPTER 4. OPERATION 

1. GENERAL 

The Programming Tool Box software package is a user-friendly program that makes the 
MOSCAD system setup a "snap". To operate the powerful, yet uncomplicated Programming 
Tool Box, you do not need any special background in computers. Help screens, associated with 
every screen/field in the program, are also provided. 

The Programming Tool Box may be operated either locally by direct connection to the selected 
unit's computer port, or remotely, by connection to a computer port of any other unit in the 
system (MOSCAD FIU or RTU). 

By connecting the Programming Tool Box to a Computer port of one of the RTUs/FIUs in the 
system, you can program or service that specific unit or any other unit in the system. 

The Programming Tool Box may also be used via dial-up modem to access all sites in the system 
via an auto-answer modem connected to one of the sites in the system. 

2. USE OF THE KEYBOARD 

The Programming Tool Box uses the cursor-control keys (arrow keys, [PgUp], [PgDn], [Home], 
and [End]) and insert/delete keys in the standard way. The program displays on each screen the 
function of the keys that are active in that specific screen. The description of the keys, used 
throughout the program, is provided below. 

[Fl] - Help 

[Esc] - Return to previous menu/screen 

[Tab] - Advance from field to field (from left to right) 

[Shift-Tab] - Advance from field to field (from right to left) 

[Enter] - Confirm a selection, open a choice list or submenu, and advance from field to field 
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3. MENUS 

The Programming Tool Box software package is menu-driven, providing the user with a friendly. 
interface. To select an item from a menu use the cursor-control keys to move the cursor on the 
selection you require, and then press [Enter]. You can select an item also by pressing the first 
character of the desired option. The functional menu tree of the Programming Tool Box is shown 
in Figure 4 -1... 

4. SYSTEM PROMPTS AND ERROR MESSAGES 

The Programming Tool Box communicates with the user by means of prompts (messages 
displayed on the screen). These include: 

Information on the active keys in each screen 

Instructions; such as typing in special entries (for the current cursor position) 

Error messages indicating that a logical error has been made 

An information line is displayed at the bottom of the screen. This line is constantly displayed (its 
content changes according to the active keys for the screen). This line also displays the system 
time. 

An instruction line is displayed only when the current field requires special instructions. The 
instruction line is displayed below the information line. 

The error message is usually displayed in a window at the center of the screen. 

5. HELP SCREEN 

An important feature of the Programming Tool Box is the Help facility. You can access this 
facility from every screen of the program by pressing [F1]. To return to your work screen from 
which you have accessed the Help screen, press [Enter] or [Esc]. 

The Help information can be of great assistance, but its explanations are necessarily brief, and 
it is by no means intended to serve as a substitute for this manual. If you have any problems or 
doubts regarding the correct usage of the system, you should always refer to the appropriate 
section of this manual. By familiarizing yourself with the contents and organization of the 
manual, and by using the index freely, you can easily find out what you need to know, whether 
it is a main subject, or a specific screen/field. 
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6. PASSWORD 

Since the Programming Tool Box is a powerful tool that provides access to any site in the 
system, it is necessary to define a password to protect the MOSCAD system from intruders. 

When accessing the Programming Tool Box, the first screen displayed is the Password screen 
- see Figure 4-2. 

Enter Password to be used in Communication with Sites: 

Figure 4-2. Password Screen 

When first accessing the Programming Tool Box you should define the password (6 to 10 

alphanumeric characters) that the system will use for any communication with all sites in the 
system. Each RTU/FIU receives that password during its site configuration. The RTU will use 
this password for authentication when receiving any message and will not respond if accessed 
with the wrong password. 

Note that this password is not an entry code to access the Programming Tool Box. You may 
enter the Programming Tool Box with any other password, but remember that communication 
operations will not be performed with sites having a different password. The same password 
should be used for all sites in the system, since the central communicates with the RTUs with 
the same password. 
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7. MAIN MENU 

Operation 

After entering the password the main menu is displayed - see Figure 4-3. 

MOSCAD Programming Tool Box (V R1.70) 

#Wt.04*ikKtOWMEMM: 
NETWORK CONFIGURATION 

APPLICATION PROGRAMMER 

EXPORT / IMPORT 

SITE TIME & DATE 

HARDWARE TEST & CALIBRATION 
SERVICE DIAL-UP 

. BACKUP TOOL-BOX 
RESTORE TOOL-80X 

SETUP TOOL-BOX 

ERROR LOGGER 

TIME TAG LOGGER 

PROTOCOL ANALYZER 

SOFTWARE DIAGNOSTICS 

Figure 4-3. Main Menu 

To select one of the programs, use the arrow keys and type [Enter]. You also may select by 
typing the first character of the desired program. 
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CHAPTER 5. SITE CONFIGURATION 

I. GENERAL 

The MOSCAD system operates with a very wide range of I/O modules and communication 
boards which satisfy any application requirements. To make the system operation more efficient, 
the Site Configuration to be employed should be defined. The Site Configuration includes the 
following: 

The I/O modules mounted in the RTU and their location in the various racks. 

The ports of the RTU and their parameters. 

Site ID (logical address) and system address. 

Since several RTUs in the system usually have the same configuration (except the logical 
address), the system provides you with the possibility of storing the configuration (without the 
logical address) on disk under user-defined names. This way, you may load different RTUs with 
the same configuration by only defining their logical address and system address. 

Once the configuration is downloaded to the site, it is ready to receive the user Application 
program. 

The file created by the Site Configuration program is later used by the Application Programmer 
during I/O Link definition (I /O assignment) - refer to chapter 9, Application Programming. 

The Site Configuration program must be defined and downloaded to the RTU before 
downloading the application program defined through the Application Programmer. 

NOTES 

I) The Site Configuration program may only be downloaded 
locally, since it handles the basic structure, which cannot be 
remotely changed. 
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2) Any change in the RTU configuration affects the user applica- 
tion program. Therefore, upon any configuration change, the 1/0 
link definition must be updated and the re-compiled user 
application program downloaded to the RTU once again. 

You may reset the configuration of the RTU by simultaneously pressing the two pushbuttons of 
the CPU mochile for 10 seconds. When the buzzer sounds, the RTU performs a "cold restart" 
to the default configuration. 

NOTE 

CPU modules received from factory are configured to the default 
configuration. 

NOTE 

You may define the configuration and use only the CPU module to 
check the application. The software will notice that the I/O 
modules are missing and will assign appropriate messages in the 
Error Logger. Nevertheless, all required tests of the application 
with simulated inputs may be performed. 
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2. SITE CONFIGURATION 

2.1 GENERAL 

To access the Site Configuration menu place the cursor on the SITE CONFIGURATION option 
in the Programming Tool Box main menu, and press [Enter]. A menu of five functions will 
appear on the screen - see Figure 5-1. 

MOSCAD Site Configuration 

1777,7 

Fite Edit Set Address Download Upload l 

Site ID: 1 Sys Addr: 0 Serial No: 214SAA0000 

Figure 5-1. Site Configuration Menu 

NOTE 

When first accessed, a series of question marks appears above the - 

menu. The question marks are replaced with the Site Configuration 
name once an existing file is retrieved or a new configuration file 
is created. 

2.2 FILE 

You can perform all the basic file operations using the functions of the File option. When 
selecting the File option a sub-menu will be displayed - see Figure 5-2. The functions are 
described in the following subparagraphs. 
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MOSCAD Site Configuration 

77777, 

fi: 
ae 

R0.00 
Save 
Default 

Delete 
Change DIR 

Edit Set Address Download Upload 
I 

Site ID: 1 Sys Addr: 0 Serial No: 214SAA0000 

2.2.1 Retrieve 

- 

Figure 5-2. File Functions 

>132834 

The Retrieve function brings one of the predefined Site Configuration files to your work screen 
from the Site Configuration directory (refer to paragraph 2.2.5). Once the function has beer 
selected, a list of all existing Site Configuration files is displayed. Select your desired file by 
moving the cursor and pressing [Enter]. 

NOTE 

If when retrieving a Site Configuration file you encounter the 
following warning: Expert Parameters are NOT the default, use 
it as it is?, it means that the Expert Parameters have been 
modified. In this case, you have to consult your system engineer 
before answering 'yes' or 'no'. 

2.2.2 Save 

The Save function stores the currently defined/edited file on disk for future use. A file may be 
saved only after it has been given a name. 

2.2.3 Default 

The Default function clears the currently defined/edited file from the screen and opens a new Site 
Configuration file. Note that the series of question marks will appear above the Sit( 
Configuration menu. 
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2.2.4 Delete 

The Delete function deletes a selected file from the Site Configuration directory. Once the 
function has been selected, a list of all existing Site Configuration files is displayed. Select the 
file to be deleted and press [Enter]. 

2.2.5 Change DIR 

You may define or change the DOS path and the Site Configuration directory by using the 
Change DIR function. At first access, the default path C:ITOOLBOXICONFIGI is displayed. It 
is recommended not to change the default path unless it is absolutely necessary. 

You can use this function to retrieve a Site Configuration file from a diskette by changing the 
Directory to A:. 

2.3 EDIT 

The Edit functions allow you to define a new Site Configuration file or modify an existing Site 
Configuration file that has been retrieved from the disk. When selecting the Edit option a sub- 
menu will be displayed - see Figure 5-3. The functions are described in the following 
subparagraphs. 

Config Name 

MOSCAD Site Configuration 

FOX1 

'Fite Edit Set Address Download UpLoad 

I/O Modules Ports' 

Site ID: 1 Sys Addr: 0 Serial No: 214SAA0000 

toScrolL,'Enterto_Setet,'Est 7 to Exit 

Figure 5-3. Edit Functions 
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2.3.1 Config Name 

When selecting the Config Name option, a six-character field is opened. Enter the name of a new 
site. The new name appears just above the Site Configuration menu. 

2.3.2 1/0 Modules 

The 1/0 Modules option defines the types of I/O modules mounted in the RTU. An RTU may 
comprise up to 240 I/O modules in any combination, arranged in 16 racks, numbered 0-15. The 
first rack (no. 0) contains 15 modules, numbered 1-15 (since module 0 in this rack is the CPU 
module). Racks 1-15 contain 15 modules each, numbered 1-15 (since module 0 is the expansion 
module). 

When the 1/0 Modules option is selected, a three-column table appears on the screen - see 
Figure 5-4. 

MOSCAD Site Configuration 

(File File taA Set Address DownLoad UpLoad 

Config Name 

Rack 

0 

0 2 

0 3 

0 4 

0 5 

0 6 

0 7 

0 8 

0 9 

0 10 

es Ports 

Module Module Type 

Site I 

16-DI + 2 COUNTERS 
16-DO EL,ENERGIZED 

16-DO MAG.LATC}{ 
8-ANALOG INPUT 
4-ANALOG OUTPUT 
8-DI + 2-AI + 3-DO ML + I-00 EE 
8-DI + 2-AI + 4-DO EL.ENERGIZED 

16-SOLID STATE OUTPUTS + 4-DI 
16-DI AC 

: 214SAA0000 

or.,Keys scrolt ENTER selects arid' ESC ext,ts eftotce menu ;:' ?''::`'`.:'09 49 45 

Figure 5-4. I/O Module Types 

'--The first two columns, Rack and Module, display the available rack and module numbers, in 

ascending order. 

The third column, Module Type, is to be filled in by the user, according to the types of the I/O 
modules actually mounted in the site. 

To define a module type, place the cursor on the appropriate row (rack no. and module no.) in 
the Module type column and press [Enter]. A choice list of all I/O modules types is displayed. 
Select the desired I/O type from the list by pressing [Enter]. 

To delete a selection press the space bar. 
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2.3.3 Ports 

The Ports option defines the communications ports of the site regarding their connection to the 
communication network and the devices connected to them. 

When selecting the Ports function, a table showing all the ports existing on the modules 
previously selected, appears on the screen - see Figure 5-5. The minimum number of ports is 
three (the ports of the CPU module). 

MOSCAD Site Configuration 

PORT§A4ST 

Location Link Name Port Interface Description 

gRWJWIA 
CPU/Port2 
CPU/Port3 

COMPUTER 1 

COMPUTER 2 

RADIO 1 

RS232-UART LOCAL COMPUTER (MDLC) 

RS232-UART LOCAL COMPUTER (MDLC) 
CONVENTIONAL RADIO DFM (MDLC) 

Site ID: 1 Sys Addr: 0 Serial No: 214SAA0000 

Figure 5-5. Ports List Table 

All the fields of this table are protected (you cannot edit them). To modify their content you have 
to select the desired port from the Location column, and press [Enter]. 

2.3.3.1 CPU/Port 1 CPU/Port 2 

The definitions of CPU/Port 1 and CPU/Port 2 are almost identical, except for the options of the 
Port Interface. When selecting either CPU/Portl or CPU/Port2 adefinition menu of five fields 
with default values is displayed - see Figure 5-6. The default values may be changed according 
to the following: 

The Port Interface field contains the type of communications used by the port - see Figure 5-7. 
You may select one of the following: 

RS232-UART LOCAL COMPUTER (MDLC) - for connection to the Programming Tool Box 
or IGC/M central using MDLC protocol. 
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MOSCAD Site Configuration 

PORTSLIST 

Location Link Name Interface Description 

00*0 
CPU/0CPU/P 

COMPUTER 1 RS232 LOCAL COMPUTER (MDLC) 

Port Interface: k$23241.0TAOCAPI.INTWMP 
Link Name 

Port Mode : 

Baud Rate : 9600 Bd 

Description 

Site ID: 1 Sys Addr: 0 Serial No: 214SAA0000 

7 Exit pNar 

Figure 5-6. CPU Port 1/Port 2 Definitions 

MOSCAD Site Configuration 

Location Link Name Interface Description 

CPU/Port1 

OW/Po:0Z 
CPU/P 

COMPUTER 1 RS232 LOCAL COMPUTER (MDLC) 

COMPUTER 2 RS232 LOCAL COMPUTER (MDLC) 

Port Interface 

Link Name 

Port Mode 

Baud Rate 

Description 

: lit23VOAkftatAC-tbANYEkibtO 

..12S232-UART LOCAL COMPUTER 

RS232-JORTIO4C) -: 
:I4S232UARVEXTERNAL MCOEM'.(MDLC) 
UsEirPoRfltAxiER toaRbtLED) 
PROTOCOL ANALYZER PORT 
NOT USED 

Site ID: 1 Sys Addr: 0 Serial No: 214SAA0000 

Cursor keVS''SCrol ' -09 i51:06 

Figure 5-7. CPU Portl/Port2 - Interfaces 
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RS232-UART RTU-to-RTU (MDLC) - for local connection to another RTU. 

USER PORT (LADDER CONTROLLED) - when the port is to be controlled by the 
application program ladder diagram. 

RS232-UART EXTERNAL MODEM (MDLC) (Port 2 only) - for connection to an external 
modem using MDLC protocol. 

PROTOCOL ANALYZER PORT (Port 2 only) - for defining the CPU module as a protocol 
analyzer bridge between the link connected to Port 3 and the Programming Tool Box. 

NOT USED - when the specific port is not being used. 

The Link Name field contains the logical name of the link that the port is connected to. When 
the cursor is on the Link Name field and you press [Enter], a choice list of Link Names (logical 
names) is displayed according to the selected Port Interface. 

The Port Mode field defines the port mode of operation. This field is relevant for External 
Modem and User Port (Ladder Controlled). 

The Baud Rate field defines the communication baud rate of the selected Port Interface. The 
default is 9600 baud. 

In the Description field you may enter a free-format description of the communications link (up 
to 36 characters). 

After entering all your selections, pressing [Esc] will return you to the Ports List table. Note that 
the table has been updated according to your entries. 

a. RS232-UART Local Computer (MDLC) 

The RS232-UART Local Computer (MDLC) port is used for connection to the Programming 
Tool Box, IGC/M central, or any other SCADA central using MDLC protocol. The Link (Port) 
Names that may be assigned to this port are: COMPUTER 1 or COMPUTER 2. The Port Mode 
field is not relevant to this port. 

NOTE 

COMPUTER 1 and 2 are local ports of the RTU. They are not 
part of the network. 

It is possible to connect a modem in Automatic Answer mode to a Computer port of the RTU 
(or FIU) and access it remotely. This connection provides the possibility to perform all functions 
described in this manual by dialing to the modem. In this case the baud rate should be the baud 
rate of the modem. In the field, the service technician can disconnect the modem and connect the 
Programming Tool Box locally. For further details refer to the Service Dial-up paragraph in 

chapter 14, Utilities. 
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b. RS232-UART RTU-to-RTU (MDLC) 

The RS232-UART RTU-to-RTU (MDLC) port is used to connect between two RTUs located at 
the same site. The Link Names that may be assigned to this port are: RS-link 1 to RS-link 9. The 
Port Mode field is not relevant to this port. The two RTUs should be set to the same baud rate. 

NOTE 

To connect between the two RTUs, use the two cables: Terminal 
adaptor cable FLN6457 and Modem adaptor cable FLN6458. 
Connect the male and female 25-pin D-type connectors. 

c. User Port (Ladder Controlled) 

The User port (Ladder Controlled) is used when the port is to be controlled by the application 
program ladder diagram. The Link Names that may be assigned to this port are: USER 1 to 
USER 3. The Port Mode field, which defines the port mode of operation, may be one of the 
following: USER COMPUTER/TERMINAL, USER COMPUTER/TERMINAL (DTR SUPPORT), 
USER MODEM (RTS/CTS SUPPORT), or PRINTER. 

The first two User Computer/Terminal modes are intended for connection to a computer or 
terminal; the second mode (with DTR support) supports DTR operation, i.e, if the 
computer/terminal does not send DTR=high, the RTU will not transmit. Use the Terminal 
adapter cable FLN6457 (with the female 25-pin D-type connector). For further details and pin 
assignment refer to paragraph 2 in Appendix A, RS232 Adapter Cables. 

The User Modem mode is intended for connection to an external modem, controlled by"the user. 
This connection supports RTS/CTS operation, i.e., the RTU sends RTS to the modem and 
expects for CTS to start transmitting. Use the Modem adapter cable FLN6458 (with the male 
25-pin D-type connector). For further details and pin assignment refer to paragraph 3 in 
Appendix A, RS232 Adapter CableS. 

The Printer mode is intended for connection to a printer. In this mode the RTU waits for the 
Printer Ready signal. For further details refer to paragraph 4 in Appendix A, RS232 Adapter 
Cables. 

The number of bits, parity assignment, protocol, and length of stop bits are defined during 
application programming. The default definitions are 8 bits, no parity, Xon/Xoff disabled, and 
one stop bit. You may override the baud rate, number of bits, parity assignment, and Xon/Xoff 
support during application programming. For further details see chapter 11 - User Defined Ports. 
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d. RS232-UART External Modem (MDLC) (CPU/Port 2 only 

The RS232-UART External Modem (MDLC) is used for connection to an external modem using 
the MDLC protocol. The Link Names that may be assigned to this port are: LINE 1 to LINE 9. 
The Port Mode may be FULL-DUPLEX, MULTI-DROP HALF-DUPLEX, DARCOM MODEM, 
or DARCOM MASTER-REPEATER. 

The Full-Duplex mode may be used for communication between two sites only: If the 
communication is between more than two sites, the Multi-Drop Half-Duplex mode should be 
selected. The DARCOM Modem mode should be selected if a DARCOM Radio Modem is used, 
and if a DARCOM repeater is being connected then select DARCOM Master-Repeater mode. 

The connection to the modem is with the Modem adaptor cable FLN6458 (with the male 25-pin 
D-type connector). 

e. Protocol Analyzer Port (CPU/Port 2 only) 

The Protocol Analyzer port is used for defining the CPU module as a protocol analyzer bridge 
between the link connected to Port 3 and the Programming Tool Box. Port 3 performs 
monitoring of the channel, receiving data frames, and transferring them to the Programming Tool 
Box through Port 2 for processing by the Protocol Analyzer. In this case, POrt 2 and Port 3 are 
used only for the Protocol Analyzer. However, Port 3 does not require a special configuration 
for this mode; it is configured to one of its port interfaces. 

The Port Name and Port Mode fields are irrelevant. 

If the CPU is to be reconfigured, you can use Port 1 only if it is defined as RS232-UART Local 
Computer. Otherwise, press simultaneously the two pushbuttons to return to the default 
configuration. 

For further details refer to the Protocol Analyzer paragraph in chapter 14, Diagnostics. 

2.3.3.2 Port 3 

When selecting the CPU/Port3 option from the Ports List table, a window with the Port Interface 
field and a choice list are displayed. You may select the type of plug-in communication module 

, to be used as Port 3 as follows: 

CONVENTIONAL RADIO DFM (MDLC) - Direct FM modulation for conventional radio 
using DFM board. 

CONVENTIONAL RADIO FSK (MDLC) - FSK modulation for conventional radio using FSK 
board. 

TRUNK FSK (MDLC) - FSK modulation for trunked radio using FSK board. 
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CONVF-If170NAL RADIO DPSK (MDLC) (z V 1.61) - DPSK modulation for conventional 
radio using DPSK board. 

) 

IL TRUNK DPSK (MDLC) (z V 1.61) - DPSK modulation for trunked radio using DPSK board. 

INTERNAL MODEM (MDLC) (z V 1.44) - for wire line communication (multi-drop 
half-duplex, full-duplex 2W/4W, or dial-up) using the Line Modem board. 

RS232 UART (z V 1.44) - if RS232 Communication board is used as port 3. 

RS232 SYNC EXTERNAL MODEM (z V 1.44) - if RS232 Synchronous Communication 
board is used as port 3. 

NOT USED - when the specific port is not being used, this definition saves RAM memory 
that can be used by the application. 

a. DFM/FSK/DPSK Modulation for Conventional Radio 

when the selected Port Interface is either CONVENTIONAL RADIO DFM or CONVENTIONAL 
RADIO FSK, pressing [Enter] opens a submenu see Figure 5-8. 

Link Name: 

5-12 

MOSCAD Site Configuration 

Location Link Name Port Interface Description 

CPU/Port1 
CPU/Port2 
rt0U1P&f3 

COMPUTER 1 RS232-UART LOCAL COMPUTER (MDLC) 
COMPUTER 2 RS232-UART LOCAL COMPUTER (MDLC) 

RADIO 1 RADIO DFM (MDLC) 

ONV. RADIO DFM 
Link Name 
Zones 

Radio Type : 

NO 
1 2 3 4 5 6 7 8 9 

N N N N N N N N 

Baud Rate : 4800 8d Minimum Time to Retry ms: 1000 

Tx WarndJp Delay ms: 200 Channel Monitor Polarity: Busy HIGH 
No. of Tx Retries : 4 Channel Monitor Time Resolution ms: 100 

Tx Hold Off Time ms: 0 Channel Monitor Override Delay sec: 0.0 

Description 

rsors> 

Figure 5-8. CPU/Port 3 - Radio DFM/FSK 

RADIO 1 to RADIO 9 may be selected (default is RADIO 1). 
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If your system is divided into zones enter YES in this field by 
using the choice list. The cursor will move to the zone table that( 
has nine columns, corresponding to zones 1 to 9. All columns are V. 
preset to N (for no). If the RTU is to be defined as a Store & 
Forward repeater for transferring data between the selected zones 
then at least two zones should be set to yes (type Y for yes). If the 
RTU is not a Store & Forward repeater and is to be defined as part 
of a particular zone, then only one zone should be set to yes. When 
all desired columns have been set to yes, press [Enter] to proceed 
to the next field. For reference, see chapter 2 of this manual, 
Communication Network. 

The system sets the parameters described below to default values 
according to the selected type of radio. You still may modify these 
parameters. If you are not sure about any parameter, it is 
recommended to remain with the default values set by the system. 

After exiting this screen and accessing it again the selected choice 
in the Radio Type field is not displayed - the parameters are as they 
were set before. 

NOTE 

The choice list of the Radio Type field is updated according the 
various types of radio in use. If your radio does not appear in the 
choice list, select another type of radio with similar performances 
and modify the default parameters according to your specific needs. 

Baud Rate: For DFM: 2400, 3600, or 4800 baud (the default is 4800 baud). 

For FSK: 1800 or 2400 baud (the default is 2400 baud). 

For DPSK: 1200 baud only. 

Minimum Time to Retry: Range: 10 to 2,500 msec. Default: 1,000 msec. 

The minimum time (in msec) that the RTU will wait before 
retransmitting an unacknowledged message. Type in the appropriate 
value and press [Enter] to advance to the next parameter. 

Tx Warm Up Delay: Range: 10 to 2,500 msec. Default: 200 msec. 

This field defines the delay (in msec) from the moment that PTT 
has been pressed until data transmission starts. Type in the 
appropriate value and press [Enter] to advance to the next field or 
press [Enter] if you do not wish to change the default value. 
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Channel Monitor Polarity: Busy LOW, Busy High. Default: Busy HIGH. 

This field defines the DC level of the channel monitor output of the 
radio. Press [Enter] to set the parameter to the selected value and 
to advance to the next parameter. 

No. of Tx Retries: Range: 1 to 9. Default: 4. 

The number of times that a message is automatically retransmitted 
if it has not been acknowledged (the first transmission is not 
included). Type in the desired value and press [Enter] to advance 
to the next field. 

Channel Monitor Time Range: 10 to 1,000 msec. Default: 100 msec. 
Resolution: 

Defines the interval from the moment PTT has been pressed in an 
RTU until the other RTUs sense it. This interval depends on the 
type of radio used - the quicker the channel monitor's response, the 
shorter this interval is. The MOSCAD system uses this parameter 
to prevent collisions on the channel when several RTUs have 
messages to transmit by contention. 

This interval is used (automatically) as follows: each RTU is 
assigned a priority level as a function of the data message it wants 
to transmit (new data, acknowledgment, retry, etc.) and in some .) 
cases, as a function of its address. When the RTU wants to transmit 
that message, it first checks whether the communications channel 
is free or not. If the channel is free, the RTU will start transmitting 
only after a delay that is equal to this parameter multiplied by the 
RTU's priority level. If in the meanwhile, the channel has been 
taken by a higher-priority RTU, the whole process is repeated 
when the channel is free again. 

Type in the appropriate value and press [Enter] to advance to the 
next field. 

Tx Hold Off Time: Range: 0 to 10,000 msec. Default: 0. 

The minimum interval between two consecutive transmissions of 
data (not relevant for acknowledgment messages). Type in the 
desired value and press [Enter] to advance to the next field. 

Channel Monitor Override Range: 0 to 320 seconds. Default: 0.0. 
Delay: 

Defines the delay after which the RTU will transmit its message 
even if the communications channel is busy. The default value of 
0.0 means that this feature is disabled (i.e., the RTU will not 
transmit if the channei is busy). 
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Type in the desired value and press [Enter] to advance to the last 
parameter. 

Description: A free-format field. 

After entering all your selections, pressing [Esc] will return you to the Ports List table. Note that 
the table has been updated according to your entries. 

b. FSK/DPSK Modulation for Trunked Radio 

When the selected Port Interface is TRUNK FSK, pressing [Enter] opens a submenu - see 
Figure 5-9. 

MOSCAD Site Configuration 

Location Link Name Port Interface Description 

CPU/Port1 
CPU/Port2 

COMPUTER 1 RS232-UART LOCAL COMPUTER (MDLC) 

COMPUTER 2 RS232-UART LOCAL COMPUTER (MDLC) 
RADIO 1 TRUNK FSK (MDLC) 

TRUNK RADIO FSK 

Link Name : 

Radio Type : 

Baud Rate : 2400 Bd 

Tx-Rx Turn Around Time ms: 200 
Tx WarmUp Delay ms: 200 

Channel Monitor Time Resolution ms: 100 

No. of Tx Retries : 4 

Minimum Time To Retry ms: 1000 

Tx Hold Off Time ms: 0 

Description: 

Link Name: 

Figure 5-9. CPU/Port 3 - Trunked Radio FSK 

RADIO 1 to RADIO 9 may be selected (the default is RADIO 1). 

Radio Type: Same as in paragraph a. above - DFM/FSK/DPSK Modulation for 
Conventional Radio. 

Baud Rate: For FSK: 2400 or 1800 baud (the default value is 2400 baud). 

For DPSK: 1200 baud only. 

Tx-Rx Turn Around Time: The interval (in msec) from the moment the radio ends its 
transmission until it is ready to receive data (the default is 
200 msec). This parameter depends on the internal software of the 
radio and on the trunking site features. The correct parameter must( 
be entered in order not to lose information (the smaller the 
parameter, the faster the transmit/receive transient). 
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Tx WannUp Delay: Range: 10 to 2,500 msec. Default: 200 msec for FSK, 300 msec 
for DPSK. 

This field defines the delay (in msec) from the moment that VET 
has been pressed until data transmission starts. Type in the 
appropriate value and press [Enter] to advance to the next field or 
press [Enter] if you do not wish to change the default value. 

Channel Monitor Time Range: 10 to 1,000 msec. Default: 100 msec. 
Resolution: 

Defines the interval from the moment PIT has been pressed in an 
RTU until the other RTUs sense it. This interval depends on the 
type of radio used - the quicker the channel monitor's response, the 
shorter this interval is. The MOSCAD system uses this parameter 
to prevent collisions on the channel when several RTUs have 
messages to transmit by contention. 

This interval is used (automatically) as follows: each RTU is 
assigned a priority level as a function of the data message it wants 
to transmit (new data, acknowledgment, retry, etc) and in some 
cases, as a function of its address. When the RTU wants to transmit 
that message, it first checks whether the communications channel 
is free or not. If the channel is free, the RTU will start transmitting 
only after a delay that is equal to this parameter multiplied by the 
RTU's priority level. If in the meanwhile, the channel has been 
taken by a higher-priority RTU, the whole process is repeated 
when the channel is free again. Type in the appropriate value and 
press [Enter] to advance to the next field. 

No. of Tx Retries: Range: 1 to 9. Default: 4. 

The number of times that a message is automatically retransmitted 
if it has not been acknowledged (the first transmission is not 
included). Type in the desired value and press [Enter] to advance 
to the next field. 

Minimum Time to Retry: Range: 10 to 2,500 msec. Default: 1,000 msec. 

The minimum time (in msec) that the RTU will wait before 
retransmitting an unacknowledged message. Type in the appropriate 
value and press [Enter] to advance to the next parameter. 

Tx Hold Off Time: Range: 0 to 10,00 msec. Default: 0. 

The minimum interval between two consecutive transmissions of 
data (not relevant for acknowledgment messages). Type in the 
desired value and press [Enter] to advance to the next field. 
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Description: A free-format field.. 

After entering all your selections, pressing [Esc] will return you to the Ports List table. Note that( 
the table has been updated according to your entries. 

c. Internal Modem 

This menu supports the following plug-in modems: 

FRN5669 for bit rates up to 1,200 bps 

FRN5639 for bit rates up to 2,400 bps 

When the selected port interface is INTERNAL, MODEM, pressing [Enter] opens a submenu to 
choose one of the following three types of interface (according to the Line Interface module to 
be used): 

Full Duplex (2W /4W) 

Multi-Drop Half-Duplex 

Dial-Up 

After selecting the type of modem, a window is displayed -see Figure 5-10. 

nuat-Au all.0 LAAIIIVUlalltAl 

Location Link Name Port Interface Description 

CPU/Portl 
CPU/Port2 

CPU /Poi 3 

COMPUTER 1 

COMPUTER 2 

RADIO 1 

RS232-UART LOCAL COMPUTER (MDLC) 
RS232-UART LOCAL COMPUTER (MDLC) 

INTERNAL.MODEM (MDLC) 

INTERNAL MODEM - FULL DUPLEX 
Link Name : t; 

Modulation : DPSi1200 bps, CCITT V.22 8 BELL 212, ASYNC-10 bits 
Transmit Attenuation : -10 dBm 
Mode : ANSWER 

Description: 

Site ID : 1 Sys Addr : 0 Serial No : 214SAA0000 

68P02995G 10 

Figure 5-10. CPU/Port 3 - Internal Modem 
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Note that the 
are different, 

Link Name: 

Modulation: 

same window is displayed for all types of modem; the selections for some fields 
as described below. 

LINE 1 to LINE 9 may be selected (the default is LINE 1). 

This field defines the type of modulation, the baud rate, and the 
communication standard. The various available options for the three 
types of line interfaces are detailed in the following table. 

Type of Modem - 
I Modulation 

Full- Duplex 
2W/4W 

Multi-Drop 
Half-Duplex 

Dial-Up 

FSK 300 bps, CCITT V.21 + - 

FSK 300 bps, BELL 103 + - - 
DPSK 600 bps, CCITT V.22, ASYNC 10 bits + - + 

DPSK 600 bps, CCITT V.22, SYNC + + + 

DPSK 1200 bps, CCITT V.22 & BELL 212, ASYNC-10 
bits 

+ - + 

DPSK 1200 bps, CCITT V.22 & BELL 212, SYNC + + ' + 

OAM 2400 bps, V.22 bis, ASYNC-10 bits + - + 

OAM 2400 bps, V.22 bis, SYNC ' + - + 

to be used only with FRN5639 

Transmission Level: Range: -21 dBm to -6 dBm (in 1 dBm steps). Default: -10 dBm. 

Mode: 

Defines the transmission level on the line. This parameter should 
be set according to the line quality and the distance of transmission. 
Usually, this parameter should be set to the default value 
(-10 dBm). For FRN5669A you should set the value of this field 
to its default value (-10 dBm). In dial-up mode you can not change 
the value of this field - it is set to -10 dBm. 

Specifies the mode of operation, as detailed below: 

For Multi-Drop Half-Duplex: Upper or Lower Frequency Band to 
define the band of the frequency spectrum (upper or lower) that the 
half-duplex transmission will use. 

For Full-Duplex 2W/4W: Answer or Originate. The calling modem 
is Originate. 

For Dial-Up: Dial-Up. 

Description: A free-format field. 
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- d. RS232 UART 

When the selected Port Interface is RS232 UART, Port 3 is defined similar to Port 2 except the( 
possibility to define it as Protocol Analyzer Port - refer to paragraph 2.3.3.1 above. 

e. RS232 Sync External Modem 

When the selected Port Interface is RS232 SYNC EXTERNAL MODEM, Port 3 is designated for 
synchronous communication only, getting the receive and transmit clocks from an external 
modem. 

The sub-menu of this option does not include the Port Interface field. It includes the Link Name, 
Port Mode, Baud Rate, and Description fields - refer to paragraph 2.3.3.1 above for a 
description of these fields. 
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2.4 SET ADDRESS 

The Set Address function serves for defining the unit's identity: system address and logical 
address. Note that the address is not saved when the configuration is stored on disk. When this . 

function is selected the cursor moves to the Site ID field - see Figure 5-11. 

NOSCAD Site Configuration 

FOX1 

(File Edit resA Download UpLoad 

Site ID: Sys Addr: 0 Seria! No: 214SAA0000 

Figure 5-11. Set Address 

The Site ID field defines the unit's logical address. To facilitate the work of the system engineer 
and the users, it may range from 1 to n. It is not necessary to remember the physical address of 
the unit. 

The Sys Addr is the base system address. It is the physical base address assigned for the complete 
system and may range from 0 to 65,535. This base address serves for broadcast transmissions. 

NOTE 

The physical address of each unit is automatically allocated by the 
Programming Tool Box and by the control center in the form of 
< system address> + k, where k is the logical address (Site ID) 
of the unit For example, if the system address is 100, then the 
RTU addresses may be 101, 102... 100+n. 

The Serial No. field is not user-editable (it is set at the factory). 

NOTE 

If two systems share the same communication radio (over one 
frequency) and the first system contains N sites, then the system 
address of the second system must be defined as N + 50 (50 
addresses must be spares between two systems). 
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2.5 DOWNLOAD 

The Download function is used to download a retrieved/defined Site Configuration to the RTU( 
(to be stored in the FLASH memory in the CPU module). Downloading the Site Configuration 
program should be carried out locally via ports defined as RS232-UART Local Computer 
(MDLC). 

NOTE 

A port defined as RS232-UART Local Computer is not part of the 
network. It is a local port of the RTU designated for connecting 
the Programming Tool Box, IGC/M control center or any other 
unit using the MDLC protocol. 

When selecting the Download function, a window is displayed asking you to confirm the Site ID 
and System Address of the unit to prevent an incorrect download. If you have to modify one of 
the parameters, press [Esc] and select the Set Address function to correct the parameters. 

Once the Site Configuration has been downloaded, the RTU performs a cold start-up (the buzzer 
sounds) and builds the software object entities according to the user's definitions.- - 

NOTE 

Once a new unit has been configured and restarted, it may be that 
the port that has been used for configuration is not defined 
anymore as RS232-UART Local Computer port. In this case, you 
have to connect the Programming Tool Box to another port, 
defined as Computer port, in order to proceed with your work. 
Therefore, you must make sure that at least one port is defined as 
RS232-UART Local Computer port. 
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2.6 UPLOAD 

The Upload function is used to retrieve the site configuration stored in the RTU's memory. This 
function can be performed, not only locally, but also from any site in the network. If you are 
uploading from a remote site, you should assign the Site ID and Link ID. 

NOTE 

If when performing Upload you encounter the following warning: 
Expert Parameters are NOT the default, use it as it is?, it means 
that the Expert Parameters have been modified. In this case, 
consult your system engineer before answering 'yes' or 'no'. 

After activating this function, an appropriate window is displayed - see Figure 5-12. 

MOSCAD Site Configuration 

16-TST 

Vile Edit Set Address Download Dplo.. 

Upload Successfully Ended - (21 Burns) 

MOSCAD Version: 1.51 

Current ToolBox Version: 1.70 

Configuration: Programmed With ToolBox Version: 1.70 
Application : Does not Exist 

Strike ESC to Continue ... 

Site ID: 1 Sys Addr: 0 Serial No: 214SAA0000 

'stct 
Figure 5-12. Upload Messages 

It 6:37 

An Up Load Successfully Ended message appears on the screen, as well as the number of times 
the FLASH memory of that specific RTU has been burnt. The FLASH memory may be burnt 
at least 10,000 times 

The version numbers of the MOSCAD RTU and Programming Tool Box software are displayed. 
Another important information displayed in this window is about the Configuration and 
Application of the specific RTU being checked - the version number of the Programming Tool 
Box that was used when programming the Configuration and Application. 

The version number of the Programming Tool Box and MOSCAD RTU system software are 
updated when additional features and improvements are added. 
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A new version of the Programming Tool Box supports all the applications that were programmed 
with previous versions of the Programming Tool Box software (after using the UPGRADE utility(' 
from the DOS command line). The compiled application will run on the present RTU system\ 
only if the new features of the new version have not been used. 

Compatibility between the Programming Tool Box and the MOSCAD RTU is assured only if the 
version number- of the Programming Tool Box software is higher than the version number of the 
MOSCAD RTU system software. 

The version number is composed of two numbers, as follows: Va.b. Note that a is a one-digit 
number and b is a two-digit number (for example, V1.34). 

The number to the left of the decimal point describes a major modification of the software, while 
the number to the right of the decimal point describes a minor modification. 

Example: 

Assume that the current Programming Tool Box version is V1.40, and the current 
MOSCAD RTU version is V1.34. 

Assume that a new version of the Programming Tool Box, version 1.50, is released. 

The V1.50 version supports the V1.34 MOSCAD RTU version without using the new features. 
It will also support the 1.4x RTU version whenever this version will be released. Obviously, this 
new version (V1.50) of the Programming Tool Box will not support a future V1.5x RTU 
version. 
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CHAPTER 6. NETWORK CONFIGURATION 

1. GENERAL 

The Network Configuration program is used for defining the communication nodes 
(interconnection points between two or more links) in the network. The program defines the 
network's structure - there is no need to define all RTUs, but only the nodes in the network. The 
communication protocol uses these definitions for automatic routing of the packets through the 
network. 

In simple networks, such as one MOSCAD FIU connected to one communication link, it is not 
necessary to use this program (see chapter 2, Communication Network). 

NOTE 

The RTU/FIU ports defined as Computer port, which serve for 
connection to the Programming Tool Box or centrals, are not 
considered as links in the network but as local ports. 

The Network Configuration is stored on disk under user-defined names. The Network 
Configuration is automatically loaded into the RTU/FIU with the application. During application 
loading the user is asked for the Network Configuration name to be used. 

The same Network Configuration file is used for all the sites in the system and may also be used 
for other systems (with the same structure). 

NOTE 

The Network Configuration must be loaded to all sites in the 
system since "knowing" the nodes enables each site to route the 
packets through the network. 

If an FIU does not need an application, you should define an empty application and download 
it to the FIU so that it receives the Network Configuration. 
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When additional sites are to be added to the network, it is not necessary to change the Network 
Configuration definitions since the Network Configuration program defines only the nodes in the 
network. All you have to do is define the main communication port of each site, by using the 
Site Configuration program, and .connect it to one of the network links, using the logical 
(symbolic) name of the link. 

2. NETWORK CONFIGURATION 

2.1 GENERAL 

To access the Network Configuration menu place the cursor on the NETWORK 
CONFIGURATION option in the Programming Tool Box main menu, and press [Enter]. The 
MOSCAD System (Network) Configuration menu will appear on the screen - see Figure 6-1. 

When first accessed, a series of question marks appears above the menu. The question marks are 
replaced with theNetwork Configuration name once an existing file is retrieved or a new 
configuration file is created. 

MOSCAD System (Network) Configuration 

41e 

7'7'7777, 

Edit Create ASCII File 

tOtEket0e:: 

Figure 6-1. Network Configuration Menu 

2.2 FILE 

You can perform all the basic file operations using the functions of the File option. When 
selecting the File option a submenu will be displayed - see Figure 6-2. The functions are 
described in the following subparagraphs. 
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MOSCAD System (Network) Configuration 

7777777 

f00.1:0 
Save- 
New Config 
Delete 
Directory 

Network Configuration 

Edit Create ASCII File 

Figure 6-2. File Functions 

2.2.1 Retrieve 

The Retrieve function brings one of the predefined Network Configuration files to your work 
screen from the Network Configuration directory (refer to paragraph 2.2.5). Once the function 
has been selected, a list of all existing Network Configuration files is displayed. Select your 
desired file by pressing [Enter]. The NONE option is reserved for the system (do not select it). 

2.2.2 Save 

The Save function stores the currently defined/edited file on disk for future use. A file may be 
saved only after it has been given a name. 

2.2.3 New Confi g 

The New Config option clears the currently defined/edited file from the screen and opens a new 
Network Configuration file. Note that the series of question marks will appear above the 
Network Configuration menu. 

2.2.4 Delete 

The Delete function deletes a selected file from the Network Configuration directory. Once the 
function has been selected, a list of all existing Network Configuration files is displayed. Select 
the file to be deleted by pressing [Enter]. Note that after deleting a file its name still appears 
above the Network Configuration menu and its content appears on your work screen. If you( 
accidentally delete a tile, do not worry as it is not lost - the system has kept it on your work 
screen (Edit function). 
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2.2.5 Directory 

eYou may define or change the DOS path and the Network Configuration directory by using the 
l 

Directory function. At first access, the default path C: \ToolBox \CONFIG\ is displayed. It is 
recommended not to change the default path unless it is absolutely necessary. 

You can use this function to retrieve a Network Configuration file from a diskette by changing 
the Directory tO A:. 

2.3 EDIT 

The Edit function allows you either to define a new Network Configuration or to modify an 
existing Network Configuration file that has been retrieved from the disk. When selecting the 
Edit option the Config Name field is displayed (see Figure 6-3). If it is a new file, the field will 
be empty. If the file has been retrieved, its name will be displayed. You may change the name 
if you want to create a new file using the content of the retrieved file. Press [F10] to proceed. 

MOSCAD System (Network) Configuration 

File Create ASCII File 

Help 

Figure 6-3. Configuration Name Window 

After entering the configuration name, the Network Nodes table is displayed - see Figure 6-4. 
In this table you define the accessible (logical) links for every site that serves as a node (a site 
that uses two or more communication ports and does not serve as a node should not be defined 
in the Network Configuration program). The example given in Figure 6-4 refers to the four-zone 
system described in Figure 2-6. 

f ' 

For each site you may define up to six links (minimum two links to define a site as a 

communication node). To select the link logical name, press [Enter] to get a choice list. Use the 
) arrow keys, PgDn and PgUp keys to move in the choice list; press [Enter] to select. 
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MOSCAD System (Network) Configuration 

File 00 
FOXY1 

Network Configuration 

Create ASCII File 

Network Nodes 

SITE 

ID 

LINK ID LINK ID LINK ID LINK ID LINK ID LINK ID 

15 

40 
RADI01/1 
RADI01/2 

RADI01/3 
RADI01/4 

Figure 6-4. Network Nodes Table 

To move between the fields of the Network Nodes table, use the [Tab] (right) and the [Shift Tab] 
keys (left). 

In order to add/delete lines to/from the table, use the Operations menu accessed by pressing [F2] 
(see Figure 6-5). 

MOSCAD System (Network) Configuration 

File 
FOXY1 

Create ASCII File 

SITE 

ID 

LINK ID LINK 

RADI01/1 RADIO.: 

40 RADI01/2 RADI01/4 -- 

Network Nodes_ 

Insert Multiple Lines:: 

Insert Single Line 
Delete Current Line 

LINK ID LINK ID 

WcCneral He:p 1 Scrolling. ESC Ignore 
- 

Figure 6-5. Network Nodes Table - Operations 
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Network Configuration 

The operations options are as follows: 

Insert Multiple Lines - to insert five lines to the table. 

Insert Single Line - to insert one line to the table. 

Delete Current Line - to delete the line pointed by the cursor. 

2.4 CREATE ASCII FILE 

This option creates a standard output file. in ASCII form, containing the system network 
configuration, to be used by other computer facilities. 

The ASCII file should be transferred to the computer facility by means of any file transfer utility. 
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CHAPTER 7. DATA BASE CONCEPT 

1. GENERAL 

The RTU's_ data base is the collection of all local variables such as, inputs, outputs, calculated 
variables, parameters, and those variables received via the communication link. It is comprised 
of up to 250 user-oriented tables employing user-defined symbolic names. 

The Application Programmer includes a powerful, yet uncomplicated table editor, called Data 
Base Builder that makes data base definition and modification a "snap". 

Defining the data base as a set of structured tables provides the following advantages: 

A user-oriented data base, easy to understand, define and modify. 

The same tables are used during automatic creation of the central data base. 

The same tables are used during symbolic run-time monitoring of the data base. 

Adding/deleting devices is done by modifying, the number of rows in the specific table 
(table's last index). The process is automatically adjusted to the new number of devices. 

Since tables are known to the central, the communication between central and RTUs is 
transparent to the RTU's process (no process has to be written for handling the 
communication). 

Any portion of any table can be downloaded from or uploaded to the central. 

Qualification formulas may be used as filters at the transmitting site, to reduce the amount 
of transmitted data. 
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Data Base Concept 

2. TABLE TYPES 

The system provides two types of tables: 

Single-column tables 

Multi-column tables 

2.1 SINGLE-COLUMN TABLE 

Single-column tables hold global RTU data variables. All variables in the table (column) are of 

the same data type (see paragraph 3). Each entry in this table is assigned a unique symbolic 

name. Note that the table Data Type appears below the Table Name and Table Symbol. 

Also, note that for every row in the table there is an associated COS flag. This flag is used for 

communication_with qualifiers. You may define a name for this flag (in the COS. Naine field) to 

be used in the process (ladder diagram rungs). 

Examples of single-column tables are shown in the following figures. 

Table Name: Discrete Input 

Table Symbol: di 

Data Type: Discrete Input 

Edit Table 

(d-i) 

COS Name: 

Last Index (Ind): 4 

Ind Name Value 

0 DOOR 
TAMPER 

2 TILT 

3 

4 

nter-TC(SeleCESC-TOEifG;F6Lob,File, 

Figure 7-1. Single Column Table - Discrete Input 
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) Table Name: Discrete Output 
Table Symbol: do 
Data Type: Discrete Output 

Edit Table 

(d-o) 

Data Base Concept 

COS Name: 

Last Index (Ind): 4 

Ind Name Value 

0 

1 

2 

3 

4 

SELL 

LIGHT 
FLASH 

Figure 7-2. Single Column Table - Discrete Output 

Table Name: Value Input 

Table Symbol: val-in 
Data Type: Value Input 

Edit Table 

COS Name: 

Last Index (Ind): 4 

Ind Name Value 

0 

1 

2 

3 

4 

TEMP 

HUMID 

Figure 7-3. Single Column Table - Value Input 
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2.2 MULTI-COLUMN TABLE 

Multi-column tables hold symbolic structured data. Each table represents a group of 1 to 250 
similar devices (e.g., pumps, reservoirs, transformers, etc.). 

A row (record) in the table represents a single device, while a column in the table signifies a 
value common to all devices. Each column has a unique symbolic name. 

All variables in a specific column share the same data type. 

Each variable in the table has a unique logical name: <column natne> , < row (device) index > . 

An example of a multi-column table is shown in Figure 7-4. 

Edit Table 
Table Name: Pumps 

Table Symbol: pumps 
COS Name: 

Last Index (Ind): 4 

Last Index Name: LstPmp 

Ind Status 
(d-i) 

Alarm 

(d-i) 

Flow 

(v-i) 

Contrl 

(d-o) 

RunTim 
Nr:Mn 

#Start 

(int) 

Presur 

(v-i) 

MaxPrs 
(rprm) 

0 ' 

1 

2 

3 

4 

Urs'or oScro 0 Select §-FC4'f.j. e, 

Figure 7-4. Multiple Column Table 

He ' "'MAI 

In this table with 5 rows (for 5 pumps) one of the columns is called "Flow". Here, "Flow,O" 
defines the flow of the first pump, and "Flow,4" - the flow of the fifth pump. In other words, 
"Flow,x" defines the flow of pump x, where x is the pump index. In each column, the column 
data type appears below the column name (refer to paragraph 4, Data Types). 

For every row in the table there is an associated COS flag. This flag is used for communication 
with qualifiers. You may define a name for this flag (in the COS Name field) to be used in the 
process (ladder diagram rungs). 

The Last Index (last device) is given a free name by the user, LstPrni.-) in the example. This name 
is used in the process to indicate the last device in the table. The process is automatically adjusted 
to the actual number of devices (rows) when it is changed by the user. 
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2.2.1 Duplicated Columns 

The system provides you with the possibility of defining columns that are windows to other" 
columns in different tables (Duplicated Columns). This feature is very useful when it is required 
to build a table for use as a report to the central. This table may include various columns that 
have been defined in different tables. 

This feature may also be helpful during user software debugging. You may define a table of 
duplicated columns (windows) to view specific values, located in different tables, at the same 
time. 

When using the Duplicate Column operation, the original column is not duplicated in the data 
base; the duplicated column holds a 'pointer' to the original column in the data base. 

2.3 SINGLE & MULTI-COLUMN TABLE COMPARISON 

In a single-column table, each variable is specified by a name. In a multi-column table each 
column is specified by a name and each variable in the table is defined by the column name and 
an index, as follows: <Column Name> ,Index. 

A single-column table is designated for holding single variables, while a multi-column table is 
designated for holding N devices (rows) that have the same structure. 

A multi-column table also enables writing an algorithm for a single row (device) and apply it on 
all the rows (devices) using an index. In a single-column table it is not possible and not necessary 
to use an index. 
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3. TABLE GROUPS 

The tables in the system are arranged in three groups; 

User tables 

System tables 

Constants tables 

3.1 USER TABLES 

These tables are defined according to the user's application. Up to 127 user tables may be 
defined. 

The first table in this group is already defined as a single-column table called QUALIFIERS. The 
variables in this table may be defined (by names) by the user. The qualifiers in this table are used 
during group-call from the central to form groups of RTUs (broadcast). 

3.2 SYSTEM TABLES 

The system tables are pre-defined tables, designated to hold communications buffers, index 
pointers, time and date variables, and other system-related variables. 

Some tables may be modified by the user to meet his specific needs. However, system tables may 
not be added or deleted from this group. 

3.3 CONSTANTS TABLES 

Symbolic constants (and not their numeric value) are used during process (ladder) editing. For 
example, if a limit for a process is 100, a symbolic name such as LIMIT 1 is used in the process 
rather than the value. 

The symbolic constants provide the following: 

Easy modification, since the constant has to be modified in only one place 

Greater understanding and easier maintenance of the ladder 

Some of the constants tables are already defined, including constants such as ASCII characters, 
port names, modes and protocols, etc. 

Two tables in this group are provided for events definition (up to 500 events) by symbolic 
names. The event names should be defined in these tables. These events become automatically 
known to the control center during central data base creation. 
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) 
Figure 7-5 shows an example of a constants table defined by the user. 

Table Name: Parameters 
Table Symbol: 'params 
Data Type: Real Parameter 

Edit Table 

(rprm) 

Data Base Concept 

COS Name: 

Last Index (Ind): 4 

Ind Name Value 

0 LouLvl 5.0000000E+002 
1 NiLvl 1.0000000E+003 
2 LoFlow 5.0000000E+000 
3 Hiftow 5.0000000E+001 
4 0.0000000E+000 

e e File, 

Figure 7-5. Single Column Table - Parameters 

e 

NOTE 

Symbolic constants that appear in the tables but are not used in the 
process (Ladder Diagram) do not consume any memory space. 
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4. DATA TYPES 

Every column in the tables (single or multi column) may be defined to be one of the following 
data types (the name in parentheses indicates the column data type in a multi-column table): 

4.1 DISCRETE - INTERNAL BIT (bit) 

This data type may be used for internal logical (calculated) variables that have two values: '0' 
and '1'. 

'0' (false) means that the operation indicated by the logical variable is not active. For example, 
a machine that is not operating, a de-energized relay, an alarm that is not activated, a 

disconnected switch, etc. 

'1' (true) means that the operation indicated by the logical variable is active. For example, an 
energized relay, an operating machine, an activated alarm, a connected switch, etc. 

Variables of this data type are products of internal functions (rungs) or received from another 
site through the communication system. 

NOTE 

When the system starts at cold start (for example, after reset load), 
all Discrete variables are reset to '0'. 

4.2 INTEGER VALUE - INTERNAL INTEGER VALUE (int) 

This data type includes the internal (calculated) integer variables (positive and negative) in the 
range of -32,768 to +32,767. These variables are represented by two bytes in 2's complement 
format. 

Variables of this data type are products of internal functions (runs) or received from another 
site through the communication system. 

NOTE 

When the system starts at cold start (for example, af:er reset load), 
all Integer Value variables are preset to '0'. 
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4.3 REAL VALUE - INTERNAL REAL VALUE (real) (z V 1.44) 

This data type includes the internal (calculated) real variables (floating point) in the range of1( 
-3.402823466 x 1038 (displayed as -3.402823466e+38) to +3.402823466 x10-38 (displayed as 
+3.402823466e+38). These variables are represented by four bytes in scientific notation. 

Variables of this data type are products of internal functions (rungs) or received from another 
site through the communication system. 

NOTE 

When the system starts at cold start (for example, after reset load), 
all Real Value variables are preset to '0'. 

4.4 INTEGER PARAMETER - INTERNAL INTEGER PARAMETER (iprm) 

The variables of this data type are almost identical to the Integer Value variables. The difference 
is that they receive initial values at cold start of the system. While the Integer Value variables 
are reset to '0' at cold start-up, the Integer Parameter variables receive a value defined by the 
user. However, this value may be changed during operation by means of the ladder diagram. 

4.5 REAL PARAMETER - INTERNAL REAL PARAMETER (rprm) V 1.44) 

The variables of this data type are almost identical to the Real Value variables. The difference 
is that they receive initial values at cold start of the system. While the Real Value variables are 
reset to '0' at cold start-up, the Real Parameter variables receive a value defined by the user. 
However, this value may be changed during operation by means of the ladder diagram. 

4.6 DISCRETE INPUT (d-i) 

This data type includes all discretes (bits) received by the Discrete Input modtiles of the RTU. 
The variables of this data type may receive one of the logical values: '0' or ' I'. 

The user can connect each entry of any column, defined as Discrete Input, to any physical input 
in one of the RTU Discrete Input modules (refer to the I/O Link paragraph in chapter 9, 
Application Program m ing). 

The user has full control of the time that the physical inputs are read into any column defined 
as Discrete Input (refer to the Scan operator in chapter 8, Ladder Diagram Language). 

The physical inputs are usually read before using the values of the column during the process. 

The possibility of reading the inputs for each column separately enables the performing of 
various operations at different rates (priorities). 
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4.7 DISCRETE OUTPUT (d-o) 

This data type includes all discretes that are to be sent to the Discrete Output modules of the 
RTU. The variables of this data type may receive one of the logical values: '0' or '1'. 

The user can connect each entry of any column, defined as Discrete Output, to a physical output 
in one of the RTU Discrete Output modules (refer to the I/O Link paragraph in chapter 9, 
Application Programming). 

The user has full control of the time that the values of a specific column are sent to the physical 
outputs (refer to the Scan operator in chapter 8, Ladder Diagram Language). 

The values of the column are usually sent to the physical outputs at the end of the column 
calculation (by the process). 

4.8 VALUE INPUT (v-i) 

This data type includes the positive and negative integer variables read by the I/O modules that 
provide numerical values. The range of the Value Input is from -32,768 to +32,767 (same as 
for integer value and integer parameter). 

Note that every module may provide different ranges of values. For example, the modules that 
include A/D (the A/D provides a value that is proportional to the analog measurement) provide 
a number in the range of -4,000 to +4,000 for an analog input in the range of -Full Scale to 
+Full Scale. 

The modules that include counters (accumulators) provide values in the range of 0 to +32,767. 
When the counter reaches the value of +32,767 and is advanced, it returns to 0. 

The connection between the variables in the 'columns, defined as Value Inputs, and the I/O 
modules is performed by the I/O Link program (refer to chapter 9. Application Programming). 

The user has full control on the time that the physical inputs are read into any column defined 
as Value Input (refer to the Scan operator in chapter 8, Ladder Diagram Language). 

Usually, the physical inputs are read before using the values of the column during the process. 

The possibility of reading the inputs for each column separately enables performing various 
operations at different rates (priorities). 
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4.9 VALUE OUTPUT (v-o) 

This data type includes the positive and negative integer variables that are to be sent to one of 
the I/O modules as a numerical or analog output. The range of the Value Output is from 
-32,768 to +32,767 (same as for integer value and integer parameter). 

Note that every-module may receive different ranges of values. For example, the modules that 
include analog output should receive values in the range of 0 to +2,000 for output voltage or 
current in the range of 0 to +Full Scale. 

The connection between the variables in the columns, defined as Value Outputs, and the I/O 
modules is performed by the I/O Link program (refer to chapter 9, Application Programming). 

The user has full control of the time that the values of a specific column are sent to the physical 
outputs (refer to the Scan operator in chapter 8, Ladder Diagram Language). 

Usually, the values of the column are sent to the physical outputs at the end of the column 
calculation (by the process). 

4.10 SCALED ANALOG INPUT (sAI) IZ v 1.44) 

This data type includes the variables representing physical values that are read by the A/D 
modules only and scaled to Engineering Units (EGU) (real values). The range of the Scaled 
Analog Input variable is from -3.402823466E+38 to +3.402823466E+38 (same as for real 
value and real parameter). 

The user has to define the physical value in two points, so that the system will translate the 
sensor output to a physical value (see Figure 7-6). 

The first point, EGU High (EGUH), is the physical value when the sensor is at full scale. The 
second point is the physical value when the sensor output is 0 or live-zero, as in the case of the 
4-20 mA sensors. This second point is called EGU Zero, EGUO. 

NOTE 

Sensors that output voltages in the range of ±V. the calibrating 
point is the physical value when the sensor output is 0 and not -V. 

The values of EGU Zero and EGU High should be defined in the relevant table by means of the 
Show Related Data function. You also may define whether the EGU Zero is live-zero or not. 

The connection between the variables in the columns, defined as Scaled Analog Inputs, and the 
A/D modules is performed by the I/O Link program (refer to chapter 9, Application 
Programming). 

The user has full control on the time that the values of a specific column are read from the( 
physical inputs (refer to the Scan operator in chapter 8, Ladder Dagram Language). 
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CEP028219-0 

Figure 7-6. Scaling Analog Inputs 

Usually, the physical inputs are read before using the values of the column calculation during the 
process. 

The possibility of reading the inputs for each column separately enables performing various 
operations at different rates (priorities). 

4.11 SCALED ANALOG OUTPUT (sA0) (z V 1.44) 

This data type includes the variables that are scaled to Engineering Units and are to be sent to 
one of the I/O modules. The range of the Scaled Analog Output variable is from 
-3.402823466E+38 to +3.402823466E+38 (same as for real value and real parameter). 

The user may define the two points (EGU Zero and EGU High) of the scaling function - refer 
to paragraph 4.10, Scaled Analog Input. 

The connection between the variables in the columns, defined as Scaled Analog Outputs, and 
the I/O modules is performed by the I/O Link program (refer to chapter 9, Application 
Programming). 

The user has full control of the time that the values of a specific column are sent to the physical 
outputs (refer to the Scan operator in chapter 8, Ladder Diagram Language). 

The values of the column are usually sent to the physical outputs at the end of the column 
calculation (by the process). 
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4.12 MAPPED DISCRETE (mbit) 

This data type enables you to define a column of discrete variables that are a copy of discrete ( 
variables in other tables. In this case the discrete variables are copied from various tables (for 
a copy of a complete column refer to the Duplicate Column operation described in this chapter). 

For each variable in a column defined as Mapped Discrete you should define the discrete 
variable from which it is to be copied. 

The user has full control on the time that the values are copied to the table (refer to the Scan 
operator in chapter 8, Ladder Diagram Language). Performing the Scan operation on a Mapped 
Discrete column is as mapping separately each variable in the column. 

4.13 MAPPED VALUE (mval) 

This data type enables you to define a column of value variables that are a copy of value 
variables in other tables. In this case the value variables are copied from various tables (for a 
copy of a complete column refer to the Duplicate Column operation described in this chapter). 

For each variable in a column defined as Mapped Value you should define the value variable 
from which it is to be copied. 

The user has full control on the time that the values are copied to the table (refer to the Scan 
7 operator in chapter 8, Ladder Diagram Language). Performing the Scan operation on a Mapped 

Value column is as mapping separately each variable in the column. 

4.14 HOURS TIMER (Hr:Mn) 

This data type includes timers to be used as delays or retentive timers with resolution of one 
minute. The maximum value of this type of timer is 99:59 (99 hours and 59 minutes). 

A timer of less than one hour should be defined as Minutes Timer rather than Hours Timer in 

order to improve its resolution. 

In each column defined as Hours Tinier, the user should define the preset time of every timer. 
This preset time is assigned to the timer at cold start-up of the system and may be set to another 
value by the ladder diagram functions. 

A detailed explanation about the use of the Hours Timer is provided in chapter 8, Ladder 
Diagram Language. 
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4.15 MINUTES TIMER (Mn:Sc) 

This data type includes timers to be used as delays or retentive timers with a resolution of one 
second. The maximum value of this type of timer is 99:59 (99 minutes and 59 seconds). 

A timer of less than one minute should be defined as Seconds Timer rather than Minutes Timer 
in order to improve its resolution. 

In each column defined as Minutes Timer, the user should define the preset time of every timer. 
This preset time is assigned to the timer at cold start-up of the system and may be set to another 
value by the ladder diagram functions. 

A detailed explanation about the use of the Minutes Timer is provided in chapter 8, Ladder 
Diagram Language. 

4.16 SECONDS TLMER (Sc:Ms) 

This data type includes timers to be used as delays or retentive timers with resolution of 
10 milliseconds. The maximum value of this type of timer is 99:99 (94 seconds and 
990 milliseconds). 

In each column defined as Seconds Timer, the user should define the preset time of every timer. 
This preset time is assigned to the timer at cold start-up of the system and may be set to another 
value by the ladder diagram functions. 

A detailed explanation about the use of the Seconds Timer is provided in chapter 8, Ladder 
Diagram Language. 

4.17 PULSES PER HOUR (pph) V 1.61) 

This data type defines variables (integers) with a value equal to the pulse rate in pulses per hour. 

The user has full control of the time that the pph is updated in the column (refer to the Scan 
operator in chapter 8, Ladder Diagram Language. 

The user can connect each entry of any column, defined as Pulses Per Hour, to any physical 
input in one of the RTU Discrete Input modules (refer to the I/O Link paragraph in chapter 9, 
Application Programming). 
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4.18 TIME-TAGGED DI (TgDI) v 1.61) 

This data type is similar to the DI data type. In addition, the system keeps track of these inputs 
and every change is recorded in a Time-Tag log buffer together with the date and time in 1 msec 
resolution. 

This data type is-relevant for electric applications and only the important inputs should be defined 
as Time-Tagged DI, since this feature is CPU-time consuming. 

The user can connect each entry of any column, defined as Time-Tagged DI, to any physical 
input in one of the RTU Discrete Input modules (refer to the I/O Link paragraph in chapter 9, 
Application Programming). 

4.19 INDEX 

This data type includes pointers to rows of multi-column tables. Since each row in a 
multi-column table represents the variables of a device, the Index is a pointer to the device. 

The Index enables the user to write an algorithm for one row of the table and apply it to all table 
rows. The Index variable may be defined only in the Index table (one of the System tables). 

NOTE 

The index value is limited between 0 and 255 at any given time 
(the number of rows in a table is limited to 250). 

4.20 CONSTANTS 

The Constants are defined by a symbolic name and numerical value in single-column tables. The 
symbolic name of the Constants are used in the ladder diagram. 

There are two types of Constants: Integer and Real V 1.44). 

The advantage of using the symbolic name in the ladder diagram rather than the value is that in 

case of changes, it is easier to change the value only in one place (in the table) rather than 
searching in all functions. 
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CHAPTER 8. LADDER DIAGRAM LANGUAGE 

1. INTRODUCTION 

- The ladder-diagram language is the user's means to define the functions to be performed by the 
RTU. In order to define the control program, its outputs should be defined as a function of the 
inputs and time. 

For your convenience, the user control program is divided into several (one or more) processes. 
Each process has a six-character name and a description of up to 20 characters. 

) Each process consists of functions (rungs) that may have a logical name (optional) and a short 
description. It is possible to open a window and add a detailed description (without length limit) 
of the function. 

The optional logical name is necessary only when activating the JMP operator to that rung. 
Nevertheless, assigning a logical name and brief description to each rung will be very helpful 
when performing maintenance and/or modifications. 

The first process in the Process List is the MAIN process. This process must be defined since 
it is performed by the system and the commands for activating other processes are given from 
the MAIN process by special operators. 

The system software performs the process in cycles, when all the rungs are sequentially 
performed in each cycle. The time of performing one cycle is called 'Scan Time". 

1.1 " INPUTS "/"OUTPUTS " 

Each rung defines the behavior of an "output" (or "outputs") as a function of both the state of 
the "inputs" and the time. Thus, by building a rung for each 'output- (or "outputs-) separately, 
the entire control program is defined. In the following, "inputs- and "outputs" will also be 
designated by the general designation variables. 
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The words "inputs" and "outputs" are enclosed within quotation marks because these variables 
are not necessarily physical inputs and outputs. They may also be "internal variables," that is, 
a variable that comprises the "output" of a rung and may serve as an "input" in another rung. 
The use of such internal variables enables the appropriate RTU to define and perform complex 
monitoring and control functions. 

The relationship between the "inputs" and the "output" (the function) is indicated in a schematic 
symbolic manner that expresses a relationship of logical conditions between the "inputs" and the 
"outputs". The RTU executes (computes) the logic function defined by the rung and the result 
for each "output" is either "1" or "0". When the result is "I", it means that "the rung is true" 
and when the result is "0", it means that "the rung is false". The operation on the "output" is 
performed according to the result received from the rung. 

1.2 VARIABLES 

The data base, built by the Data Base Builder as a set of tables, includes variables of various data 
types. Each variable is described by a symbolic name: <Name> for a single-column table and 
< Name> , <Index > for a multi-column table. The variables in the system may be of the 
following data types (refer to chapter 7, Data Base Concept): 

Discrete- 

Integer Value, Real Value 

Integer Parameter, Real Parameter 

Timers (three resolutions: Hours, Minutes, and Seconds) 

Mapped Discrete, Mapped Value 

Discrete Input, Discrete Output 

Value Input, Value Output 

Scaled Analog Input, Scaled Analog Output 

Time-Tagged Dl 

PPH 

Index 

Integer Constant, Real Constant 

The following paragraphs specify for every element variable its relevant data types. 
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1.3 LADDER DIAGRAM ELEMENTS 

The elements used by the ladder-diagram language, and the operations that the system performs 
for each element, are described in this chapter. They should be studied and practiced carefully. 
There are two types of elements: 

Elements that define relations to "inputs" ("input operator") 

Elements that define an operation to be performed on an "output" according to the "result" 
of the rung ("output operator") 

The rung may be perceived as an "array" of contacts (representing the states of the relevant 
"inputs") through which "current" must "flow" towards the elemeot that represents the operation 
to be performed on the "output". When such a flow path exists, the rung is "true" and the 
appropriate operation is performed on the "output". 

NOTE 

When a rung does not include any "input" element, it is considered 
true and the output operation is always performed. 
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2. "NORMALLY-OPEN (N.O.) CONTACT" ELEMENT 

This element is used to designate an N.O. type contact element, such as a switch, a device,' a 
timer or an internal variable. When entered, the element name appears above the element. 

When the state of the element is "0" (false, not operating), the contact is considered to be open 
(not conducting current). 

When the state of the element is "1" (true, operating), the contact is considered to be closed 
(connected, conducting current). 

For example: 
SW1 

This symbolic contact represents the state of switch SW1. When switch SW1 is actuated, the 
contact representing it is "connected", and when the switch is not actuated, the contact 
representing it is in its normal state, that is, not connected. 

The variable above the N.O. element may be defined as one of the following data types: 

Discrete (internal bit) 

Discrete Input 

Discrete Output 

Mapped Discrete 

Timer Contact 

Time-Tagged DI 
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3. "RELAY ON" ELEMENT ) 

This element designates an operation performed on a two-state element ("0" - not actuated, 
"1" - actuated). When the name of the controlled element is entered, it appears above the 
element. 

For example: 
MOTOR 

) 

If the rung is "true", the element (in this case, MOTOR) will be actuated. If the rung is "false", 
the controlled element will be stopped. 

The variable above the "RELAY ON" element may be defined as one of the following data 
types: 

Discrete (internal bit) 

Discrete Output 

As an example, consider the automatic operation of a heating coil. We shall designate it Heater, 
which is actuated when a heating control switch, designated Heat Sw (heating switch), is actuated 
and when a float installed in a tank designated LvlSw (water level switch), which checks that 
there is water in the tank, is also actuated. The rung for performing the actuation of the heating 
coil should be as follows: 

HeatSw LIvlSw Heater 

Only when both contacts are actuated the rung is "true"; "current" reaches the "relay on" 
element and the heating coil is actuated. The order in which the two "input" elements appear in 
the rung is not important and has no influence on its operation. 

In Boolean algebra, the rung above represents an AND operation: 

Heater is "on" when: HeatSw is "on" AND LvlSw is "on" 

In notation form: 

Heater = HeatSw-LvlSw 
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4. "NORMALLY-CLOSED (N.C.) CONTACT" ELEMENT 

Sometimes it is necessary to condition a rung on a certain device being in OFF state. This means 
that the contact which represents the device closes (conducts current) when the device is not 
actuated and opens (does not conduct) when the device is actuated. This function is achieved by 
the Normally-Closed Contact element. 

The variable above the N.C. element may be defined as one of the following data types: 

Discrete (internal bit) 

Discrete Input 

Discrete Output 

Mapped Discrete 

Timer Contact 

Time-Tagged DI 

For example, refer again to the actuation of the heating coil and add one more condition for its 
actuation. We shall assume that a valve is installed for emptying water from the container, and 
let us stipulate that the heating coil is to be actuated on condition that this valve is closed (not 
actuated). We shall designate the valve by the symbolic name Valve. The rung will now look as 
follows: 

HeatSw 
CI 

Lv17w Valve Heater 
I/I 

When Valve is not actuated, i.e., the contact is closed, the rung is -true" and the heating coil 
is actuated. 

Two more examples: 

a. A motor (MOTOR) is to be switched on when at least one of three pushbuttons (PB1, PB2, 
or PB3) is pressed, but on condition that an emergency relay (EN1RG) is not actuated: 

Pet 

PB2 

PB3 

EMRG MOTOR 
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b. Let us also consider a more complex function: 

A 

11-1 
F 

G 

I I 

D 

1 I 

Ladder Diagram Language 

E X 

) 

Device X will be actuated when current flows through any of the branches in the rung. 

The Motorola Advanced Ladder-Diagram Language enables the definition of complex rungs, with 
the only restriction being that the branches of the rung do not cross each other. 
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5. "RELAY OFF" ELEMENT /) 

Sometimes, it is more convenient to define the logic conditions under which the controlled device 
is to be stopped (instead of defining those conditions under which it is actuated). The Relay Off 
element performs the exact opposite of the Relay On element; that is, when the rung is "true", 
the controlled device is stopped, while as long as the rung is not "true", the controlled device 
is operating. 

The variable above the Relay Off element may be defined as one of the following data types: 

Discrete (internal bit) 

Discrete Output 

For example, suppose that device C is to be stopped on the operation of device A or B: 

ra 

A 

B 

I 

If either A or B is operating, the condition of the rung is fulfilled and device C is not operating. 

In Boolean algebraic notation this may be expressed as a NOR operation: 

C .=A+B or C=A+B 

It should be noted that if C stops when A or B is actuated, then C is actuated when both A and 
B stop, as expressed in the following rung: 

a 
A 

/ 
C 

( ) 

Or in Boolean algebraic notation: 

C=A- 

The two rungs given for this example are equivalent. The De-Morgan law of Boolean algebra 
states that: 

A+B = E 
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VI VI vi VI 

6. COMPARATORS --I = -I T I- > < 
V2 V2 V2 V2 

Sometimes it is necessary to make a function (rung) conditional on the values of variables. For 
this purpose, the language includes symbols representing four different types of comparators. 

When the equality or inequality described by the comparator is fulfilled, the result is a closed 
"contact" (enabling the flow of current through the "contact" of the comparator). When the 
equality or inequality is not fulfilled, an open "contact" results. 

The V1 and V2 variables may be defined as one of the following data types: 

Integer Value, Real Value 

Integer Parameter, Real Parameter 

Mapped Value 

Value Input 

Value Output 

Integer Constant, Real Constant 

PPH 

Index 

Timer (hour, minute, second) 

NOTES 

1) If one of the values is constant, then the second value should not 
be constant. 

2) If the variable is defined as timer, the system automatically 
refers to the "time-left" value refer to paragraph 9, Timers. 

3) In the comparator operator you may use real values and integer 
values. 

As an example of the use of comparators, refer again to the case of the heating element and add 
another condition for its actuation: the temperature of the water in the tank be less than 95°C. 
Suppose that a thermometer with a continuous analog output is installed in the tank, connected 
to an analog input of the RTU, and that an integer variable designated TEMP has been defined 
(in the value input data type). 
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The rung performing the required control function is described below: 

HeatSw Lv17w Valve TEMP 
lil <1 

95deg 

Heater 
( ) 

"95deg" is a constant defined as equal to the value input corresponding to the analog reading of 
95°C. 

The comparator compares TEMP to 95deg. Only if it is less than 95deg (and, of course, all the 
other conditions are also fulfilled) is the heater actuated. 

We will assume, still using the example above, that instead of a constant, the temperature is 
compared to the value obtained from an external potentiometer (which serves as a sort of 
thermostat). If we designate the value obtained from the potentiometer with the symbolic name 
Preset (in the value input data type), we get the following rung: 

HeatSw LvlSw Valve Heater 
la Iii 1 <1 ( ) 

Preset 

NOTE 

The condition greater-or-equal to and smaller-or-equal to should 
be written as follows: 

For Speed z Limit: 

For Speed s Limit: 

ST1 

ited 

> 

Lim 

S eTd 

Limit 

S ed 

Lim 

S eed 

Limit 
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7. "RELAY LATCH" ( L ) "RELAY UNLATCH" ( U ) 

In some cases, it is more convenient to define separately the conditions under whic'h an "output"( 
(relay or any other) is actuated, and the conditions under which that same "output" is stopped 
(released), on the assumption that while the conditions for its actuation or release are not 
fulfilled, the "output" remains in its last state. The two elements indicated above perform the 
respective operation on the "output" when the rung is true. The symbol name of the relay output 
is always entered and appears above the element. When the rung is false it has no influence on 
the "output". 

The variable above the "RELAY LATCH" and "RELAY UNLATCH" elements may be defined 
as one of the following data types: 

Discrete (internal bit) 

Discrete Output 

For example, refer to the turning on and off of a lighting system from five different locations 
and with two pushbuttons in each location, shown in Figure 8-1. 

Figure 8-1. Lighting System 

0 

69ACY2998G76-0 

Five pairs of ON/OFF switches are connected to the RTU, which actuates LIGHT. 

The rung for performing this control function may be built in the conventional "START-STOP" 
circuit form: 
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OFF1 OFF2 OFF3 OFF4 OFF5 LIGHT 
1 / 1 lil 1 / 1 ) 

Each momentary pressing of one of the ON switches actuates LIGHT which then provides 
"self-holding" or latching function. Each momentary pressing of one of the OFF switches turns 
the lighting off. 

The same control function may be performed using the ( L ) - "relay latch" and ( U ) - 
"relay unlatch" element: 

3 

8-12 

ON1. 

ON3 

ON4 

ON 5 

OFF1 

OFF2 

OFF3 

OFF4 

OF F5 

LIGHT 
( L ) 

LIGHT 
( U ) 
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The latching and unlatching operations occur only if the rung is true, therefore there is no need 
for "self-holding" of LIGHT. 

The advantages of these elements will become apparent in complex systems where they are used 
in conjunction with additional elements that are explained in the following paragraphs. 
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8. RESET (RST) 

When the conditions of the rung are fulfilled, the variable that appears above the element is reset 
to zero. This variable may be defined as one of the following data types: 

Integer Value 

Integer Parameter 

Value Output 

Index 

Retentive Timer 

NOTE 

In the case of retentive timers, the RST operator presets the timer, 
i.e., it returns the timer to its preset time so that it may be actuated 
again by an appropriate rung (refer to paragraph 12, Retentive 
Timer). 
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9. TIMERS 

One of the most important parts of any control system is the timer. The timer provides delays ( 
between different processes or the activation of a certain process for a predetermined time period. 

During data base building, it is possible to define specific columns as Timers. The resolution of 
the Timer is according to the selected type: Flours, Minutes, or Seconds Timer. 

Each Timer may function as one of the following: 

On-Delay (DON) Timer 

Off-Delay (DOF) Timer 

Retentive Timer 

The Timer mode of operation is set according to its definition as an output in the Ladder 
Diagram. 

NOTE 

The Timer has an unlimited number of contacts of the "normally 
open" and "normally closed" types that may be used as "inputs" 
to other rungs (this is done simply by writing the same symbolic 
name that was used for the output operator). 

When defining a Timer in the Data Base Builder, its "duration time" (preset value) is also 
defined. The preset value may be modified in the course of control program execution through 
other rungs by using any "output" element that will update the value such as MOVE, or 
Arithmetical Calculation operators. The new preset value is used by the Timer at its next start. 

. For example: 
Timerl 

( MOVE ) 

NewPst 

When all conditions of the rung are fulfilled, the value of the NewPst constant or variable is used 
as the new preset for Timerl. 

When you define constants to be used as preset values for timers, you should consider the 
following: 

For Hours Timer: the HH:MM preset value (0sHHs99, OsNlMs59) should be defined as 
60-(HH) + MM, since in memory the Hours Timer counts with resolution of one minute. 

For Minutes Timer: the MM:SS preset value (0sMMs99, OsSS s59) should be defined as 
60-(MM) + SS, since in memory the Minutes Timer counts with resolution of one second. (. 

\- 

For Seconds Timer: the SS:rnm preset value (OsSSs99, Osmnis99) should be defined as 
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100-(SS) + mm, since in memory the Seconds Timer counts with resolution of 10 
milliseconds. 

NOTE 

The Tirrie Constants table (one of the Constants tables) may be 
used for defining hour and minute timer constants, without the 
need to perform the calculations described above. 
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10. "ON DELAY" TIMER -(DON) 

The DON timer operates as a function of the rung's being true or false as follows (see( 
Figure 8-2): 

a. When the rung is false, the timer is in its normal state (not actuated) and all its "normally 
open" type contacts are open and those of the "normally closed" type are closed (actuated). 

b. When the rung changes its state to true the timer begins to run until its preset time period 
elapses. While the timer is running, the state of its contacts is as described in a. above. 

c. When the preset time of the timer elapses, the timer changes its state to true and all its 
contacts of the "normally open" type close while those of the "normally closed" type open. 

d. As soon as the rung ceases to be true, the timer stops, returns immediately to its normal 
state, and the state of its contacts is once again as described in a. above. 

RUNG 

'TIME 
LEFT' 

TIMER'S 
'NORMALLY 
OPEN' 
CONTACT 

TRUE '1' 

FALSE b' 

PRESET 

0 

CLOSED '1' 

OPEN '0' 

COUNT 
DOWN 

ON 
DELAY 

Figure 8-2. On Delay Timers - Timing Diagram 

69A0299EGT7-0 

The "time left" comprises the delay time left. This time is kept at the preset value as long as the 
rung is false and is then counted down when the rung is true. When the time left reaches zero 
the "on delay" is finished. 
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The following are some examples of the use of "on delay" timer. 

Example 1 

The pump PUMP I is to be actuated 10 seconds after valve VLV I is opened (actuated). 

VLI1 

Tmr1 

Tmr1 
( DON ) 

PUMP1 

The contact Tmrl, which is a contact of the timer of the same name, is actuated 10 seconds after 
VLV1 is actuated and thus turns on PUMPl. 

Example 2 

The light must turn on for a predetermined period of 10 minutes as a result of the momentary 
pressing of the pushbutton START (see Figure 8-3). 

START 

o 0 0 RTU 
LIGHT 0 

Figure 8-3. Lighting System with Pushbutton 

0 

69A02998G78 -O 

To explain this example, let us go back to the timing diagram given previously, and assume that 
the rung which actuates the timer is constantly true and ceases to be true for a short period of 
time (see Figure 8-4). 

We get a pulse of the duration of the timer's preset time plus the time for which the pushbutton 
was pressed (a "differentiator" may be used to cancel the influence of the pushbutton on-time). 
The ladder-diagram for this example looks as follows: 

START 
( DON ) 

T LIGHT 
. 
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RUNG 

TIMER'S 
'NORMALLY 
OPEN' 
CONTACT 

TIMER'S 
'NORMALLY 
CLOSED' 
CONTACT 

Example 3 

TRUE '1' 

FALSE -0' 

CLOSED '1' 

OPEN '0' 

CLOSED '1' 

OPEN '0' 

Ladder Diagram Language 

ON DELAY 

69A02998G79-0 

Figure 8-4. Lighting System with Pushbutton - Timing Diagram 

) Turn on a lamp every four seconds for a short time. 

Before explaining this example, let us first explain the concept of "scan". 

In order to execute the control program defined in the ladder -diagram, the RTU periodically 
performs all functions written in the Ladder Diagram one after the other. After a certain period 
of time the RTU repeats this procedure. The performance of the Ladder Diagram functions is 
called "SCAN" and the time between two SCANs is called "SCAN TIME". 

Sometimes it is necessary to build, via the rungs of the ladder -diagram, a "clock function" for 
synchronizing and actuating various processes. For our example, let us assume that such a "clock 
function", designated CLOCK, is to be built and that CLOCK should be true once every four 
seconds for the period of one scan time. 

Let us further assume that each time CLOCK is true, a lamp, designated LIGHT, is latched. The 
lamp is turned off by an OFF condition external to the system (see Figure 8-5). 
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0 RTU 
LIGHT 

OFF 

Figure 8-5. Lighting System with External Control 

The ladder-diagram for performing these functions will look as follows: 

0 

69A0Y2998G81-0 

CLOCK LAMP 
( L ) 

OFF LAMP 
( U ) 

CLOCK CLOCK 
/ I (DON) 

CLOCK is a timer with a preset time of 04:00 seconds. The special rung in which the timer is 

actuated (on condition that it is not true) provides a pulse, shown in Figure 8-6. 

TIMER'S 
'NORMALLY 
OPEN' 
CONTACT 

CLOSED "1* 

OPEN 

jrl 

ON DELAY 

Figure 8-6. Clock Timer - Timing Diagram 

NOTE 

69A629S8062-o 

In this example the rung with the DON output must be located 
after the rungs using the timer contacts, since durino that scan in 
which the timer concludes the countdown of the delay (the delay is 
over), it aoain presets itself. 

8-20 68P02995G10 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 134 of 814



Ladder Diagram Language 

11. "OFF DELAY" TIMER (DOF) 

The operation of this timer is similar to that of the "on delay" timer, except that the delay starts( 
with the transition of the rung to the state of OFF ("0") instead of the transition to ON ("1") - 
see Figure 8-7. 

TRUE -1' 

RUNG 

FALSE '0' 

PRESET COUNT 

TIME 
{ 

DOWN 

LEFT- 
I I 

0 I I 

OFF DELAY' I OFF DELAY' 

TIMER'S 
NORMAU_Y 
OPEN' 
CONTACT 

CLOSED *1' 

OPEN '0* 

- - - - - - - - 

Figure 8-7. Off Delay Timer - Timing Diagram 

69A02998G83-0 

The DOF Timer may be set to anyone of the three resolutions: hours, minutes, or seconds. 

The'DOF Timer can generate a positive pulse with a duration that is equal to the Timer delay 
if it receives TRIG (positive) for one SCAN (see Figure 8-8). The appropriate rungs are 
described below. 

TRIG 

PULSE 
TIMER 

1 scan , 

OFF DELAY 

69:.029`x& 3 -O 

Figure 8-8. Off Delay Timer as a Pulse Generator 
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TRIG 

PULSE 

PULSE 
( DOF ) 

As an example let us assume that a delay is necessary between the two outputs A and B. Output 
B should start five seconds after output A has started and stops 20 seconds after output A has 
stopped. 

A 

B 

I 

10 sec., 
- 

20 sec. 

A T1 
( DON ) 

T1 T2 
la-H ( DOF ) 

T2 
( B ) 

The two delays are added "in series", one influencing the upgoing transition and the other - the 
downgoing transition. In this example the order in which the rungs are written is irrelevant and 
DOF can precede DON. 
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) 12. RETENTIVE TIMER -(TRT) 

The retentive timer operates as follows (see Figure 8-9): 

RUNG 

TI MER'S 
'NORMALLY 
OPEN' 
CONTACT 

RST 

TRUE -r 

FALSE 'Cr 

Ladder Diagram Language 

PRESET --.......... 

0 

CLOSED '1' 

OPEN 'V 

Figure 8-9. Retentive Timer - Timing Diagram 

L 
69A029986840 

a. As long as the rung is true ("1") the timer counts down from its preset time. 

b. When the rung ceases to be true, the time left is "frozen", i.e., the timer stops counting but 
remains at the point in the countdown that it reached while the rung was true. 

c. When the rung again becomes true, the timer resumes its countdown from the "frozen" point. 

d. When the time left is zero, all the "normally-open" contacts of the timer close, while all the 
"normally-closed" contacts open. 

e. The retentive timer will remain in this state until preset again by an RST output operator 
having the same symbolic name as the timer. 

The main application of the retentive timer is for accumulating the operating time of a certain 
installation or device, and supplying an indication that a certain predetermined operation period 
has come to an end. This indication may merely serve as a warning to the operator of the system, 
or may automatically start another operation. 
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Let us assume that an RTU operates a motor, designated MOTOR, and that an external 
maintenance alarm via a lamp, designated LI, should be activated after 75 hours of operation. 
After servicing the motor, a switch, designated SW1, is pressed and the time count starts again. 

In this example we use a retentive timer with resolution of minutes, named MotrHr, that has a 
preset time of 75:00 hours. 

MOTOR 
(Conditions for actuating the motor) - 

MOTOR MotrHr 
st 1 1 ( TRT ) 

MotrHr Ll 
re--1 

SW1 MotrHr 
( RST ) 

In cases where more than 99 hours must be counted, this may be done by combining a counter 
and a retentive timer. 
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13. DIFFERENTIATORS: POSITIVE (UP) --I I I--- NEGATIVE (DOWN) --I 1 [-- 
The operation of the differentiator will be explained by the following example (see Figure 8- l0).( 

A stepping motor, designated StpMtr, is to be actuated by pulses of 0.5 second resulting from 
the pressing of a switch designated STEP. The pressing of the switch may take longer than the 
actuating pulse itself. In addition, the motor should not react to a further pressing of the switch 
within less than four seconds. 

STEP 

0 frc 

1 

STEP 

-cr 

1 
StpMtr 

RTU Stp Mir) 

0.5 sec. 

',"7,00r--26-0 

Figure 8-10. Differentiator in Stepping Motor System 

A convenient way for performing this task is to identify the start of the pressing of the switch 
by a "differentiating operation" performed by the positive differentiator operator. 

The differentiator is located on the branches of the rung as are the input operators. 

The task of the positive differentiator is to identify and conduct current for the duration of one 

scan when all the contacts along the branch, which includes the differentiator (from its beginning 
to the location of the positive differentiator), have changed state from open to closed. 

The task of the negative differentiator is to identify and conduct current for the duration of one 

scan when the contacts from the beginning of that branch to the location of the negative 
differentiator stop being true. 

For performing the task set in the example, two "off delay" timers must be used (refer to 
paragraphs 17-20, Timers): one of 0.5 second for actuating the stepping motor; the other of 4 

seconds for preventing an additional actuation. Both timers will be actuated by the pressing of 
the switch (the 0.5-second tinier will actuate the 4-second timer). 
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It should be noted that the differentiator in the first rung identifies the point in time at which the 
switch STEP is pressed and timer T4S is not actuated. If STEP is pressed before the timer has 
completed its countdown, the differentiator "waits" for the timer (on condition that STEP is still 
pressed) - see Figure 8-11. 

STEP 

DIF 

StpMtr 
(T0.5S) 

T4S 

0.5 sec. 

4 sec. 

Figure 8-11. Stepping Motor System - Timin2. Diagram - 

69A0299G24 -O 

T4S STEP TO.5S 
, I I It ( DOF ) 

T0.5S T4S 0-1 I ( DOF ) 

TO.5S StpMtr 
I 
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The following are examples illustrating the influence of the differentiators in a more complex 
rung. 

A 

C 

RELAY 
( L ) 

Relay ( L ) is executed every time that the function (A3)+C becomes true. In this case, the 
differentiator influences the entire rung, from its beginning. 

E 

21---1 
F 

I I 

G H 

K 

RELAY 
( U ) 

In the last rung, RELAY is unlatched when E is true in addition to one or both of the following 
conditions: F is true or a COS in G and (H or K). 
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14. COUNT UP -(CTU) COUNT DOWN -(CTD) 

If the rung with the CTU or CTD operator is true, then the variable above the operator is 
incremented in the case of the CTU operator, or decremented in the case of the CTD operator. 

If the rung is true and its condition continues for more than one scan and only one count is 
required, a differentiator must be included in the rung, to ensure that the output operator will be 
activated only once. 

The CTU and CTD operators may be used with the following data types: 

Index 

Integer Value 

Integer Parameter 

Value Output 

Example I: 

For a packing machine: when "n" products have been packed into a case, the conveyor belt on 
which the cases are located should move forward to position the next case to be filled. For each 
product placed into a case, a contact closes at an input designated LOAD. The conveyor belt is 
advanced via an output designated STEP, which should be actuated for one second. 

Lat 

Where M = n- 1. 

LOAD 

COUNTR 

M 

PlslSc 

t 

COUNTR 
( CTU ) 

PlslSc 
( DOF ) 

COUNTR 
( RST ) 

STEP 

The COUNTR variable (of value data type) counts the cases. \\:11:_s;; COUNTRn a DOE Timer 
(Off Delay Timer, see parnraph 19), named Pls 1 Sc, is activated v. jilt a preset time of I second. 
This timer activates the STEP output and resets the COUNTR v117-iable. 
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Example 2: 

For a tank or reservoir that is filled through two pipes: each pipe is equipped with an output tha?1/4- 

emits a pulse for every liter of liquid passed into the tank. The tank also has an outlet pipe 
equipped with the same kind of output, which emits a pulse for every liter of liquid emptied from 
the tank. It is required to set up a counter that will indicate the exact quantity of liquid in the 
tank at any given time. Note that the pulses from the various pipes may appear simultaneously. 

Since the value, designated TOTAL, is incremented with every liter of liquid going into the tank, 
and decremented with every liter of liquid going out of it, its value is always equal to the exact 
quantity of liquid in the tank at any given time. 

IN1 

IN2 

OUT1 

t 

TOTAL 
( CTU ) 

TOTAL 
( CTU ) 

TOTAL 
( CTD ) 
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15. JMP ( JMP ) 

The JMP operator is the only operator that affects the sequential order of the rungs performance. 
When the JMP operator is activated, the program "jumps" to the rung that its name is specified 
above the operator. 

The JMP operator may be used in the following two ways: 

Jump forward (skip) 

Jump backward (for a loop) 

The jump forward is used to skip several rings that should not be performed if the rung with the 
JIvIP operator is true. For example, if FLAG is true the program will jump to the rung named 
NEXT. 

FLAG NEXT 
e ( JMP ) 

m ( ) 

o ( ) 

li ( ) 

NEXT a ( ) 

Using the JMP operator reduces the necessary memory space since the alternative to the JMP 
operator is to insert a N.C. element (on the FLAG variable) in each rung to be skipped when 
FLAG is true. It also reduces the time performance since some rungs are skipped. 

The jump backward is usually used when performing a loop with an index - refer to example 
1 in paragraph 17. 

NOTES 

1) The JMP operator should be used only for skipping rungs within 
the process and not between processes. 

2) For jumping from one process to another refer to paragraph 21, 
JSP (jump to subprocess). 

3) When using the JMP operator, it is not possible to add other 
output elements in the same rung. 
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16. SCAN ( SCAN ) 

The SCAN operator is used for reading data from physical input modules to update a table( 
column defined as Discrete Input, Value Input, PPH, or Scaled AI, and for writing data from 
a Discrete Output, Value Output, or Scaled AO column to the physical output modules. The 
SCAN operator may also be used for updating the Mapped Discrete or Mapped Value columns. 
The column name above the operator indicates to the system if inputs are to be scanned or 
outputs to be updated. 

The user can control, by using this operator, the refresh rate for all types of variables. Important 
data should be scanned at a high rate while other data can be scanned at low rate. 

For example, refer to the following Pumps table: 

Table Name: Pumps Last Index (Ind): n 

Last Index Name: LstPmp 

Ind Flow 

(v-i) 

Presur 

(v-i) 

Fait 

(d-i) 

Contrl 

(d-o) 

0 

1 

- 

: 

n 

This table includes n rows for n pumps and the following columns (variables): 

Flow -a Value Input variable that specifies the flow for each pump. 

Presur - a Value Input variable that specifies the pressure of each pump. 

Fail - a Discrete Input variable that indicates a failure of the pump. 

Contrl -a Discrete Output variable used a control for the pump operation. 

The table includes other internal variables and parameters, not shown in the table. 

The variables of this table are used by an algorithm to compute the Contrl output as a function 
of the Flow, Presur, Fail, and other variables. Before performing the al2orithm, the actual values 
of these variables should be read (by using the SCAN operator) from the appropriate physical 
inputs of the I/O modules into the table columns. 

Once the algorithm has been performed, the calculated values of the Contrl column should be 
sent (by using the SCAN operator) to the appropriate physical cutouts of the I/O modules. 

The SCAN operator should be used also on Mapped Discrete and Nlaoped Value columns, In this 
case, the variables are copied from other tables to the Mapped col;inm. 
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17. INDEX 

One of the advantages of building the data base in multi-column tables (in which each row 
represents a controlled device) is that it provides the possibility to define one algorithm for one - 

device and run this algorithm by an "index" on all the devices. The index is actually a variable 
pointer to the table rows. For this purpose, the system provides an index data type. To define 
indexes use the Index table (one of the System Tables). Each variable defined in this table is an 
index. 

Example 1: refer to a system that consists of 50 fans, represented in the following table: 

Table Name: Fans 

Edit Table 

Last Index (Ind): 49 
Last index Name: LstFan 

Ind ENABLE 

(bit) 

TEMP 

(v-i) 

LowLmt 

parm 

HiLmt 

parm 

FAN 

(d-o) 

0 

1 

2 

3 

4. 

5 

48 
49 

The various variables are described below: 

ENABLE - a bit variable that specifies whether the air conditioner in a specific section 
should be activated or not. 

TEMP - a value input variable that is the temperature reading from a specific section. 

LowLmt - a parameter that defines the temperature low limit for a specific-section. 

HiLmt - a parameter that defines the temperature high limit for a specific section. 

FAN - a digital output variable used to activate the fan. 

The LstFan variable (defined by the user) indicates the number of the last fan; in this case 49. 
The following rungs activate all 50 fans; I is the index, defined in the Index table. 
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TEMP 
(1) ea (SCAN) 

I 
( 2 ) (RST) 

ENABLE, I TEMP, I FAN , I 
FnLoop (3) ( L ) 

HiLrat , I 

ENABLE, I FAN, I 
(4) / ( U ) 

TEMP, I 

Lowint , I 
I 

(5) r2 (CTU) 

(6) 

(7) 

I 

LstFan 

I 

LstFan 

FnLoop 
(JMP) 

FAN 
(SCAN) 

Before performing the algorithm, the 50 temperatures (complete column) are read by the SCAN 
operator. The I index is then reset to point the first row in the table. When I=0 all values of the 
indexed variables refer to the first section. Therefore, the algorithm will start with the first row 
(i.e., the first section). 

The algorithm is written as a loop (rungs 3 to 6), starting at the FnLoop rung and ending at the 
rung with the JMP operator. The algorithm logic is as follows: 

If the section is ENABLED and the actual temperature is higher than HiLmt, the fan is 
activated by the LATCH operator (rung 3 - FnLoop). 

If the section is not ENABLED or the actual temperature is lower than LowLmt, the fan 
operation is stopped (rung 4). 

The I index is advanced by the CTU (count up) operator to perform the algorithm on the 
next section (rung 3). 

The I index is compared to the LstFan variable (runs?. 6). If it is found smaller or equal to 
the LstFan variable it means that the loop is to be performed again (for the next section)... 
If the I index is higher than the I..stFan variable, the program exits the loop and proceed( 
to the next rung (7). 
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The last rung (7) scans the FAN variable to update physical outputs according to the FAN 
column in the table_ 

NOTES 

1) By using an index the algorithm is written only once and not n 

times. 

2) The loop size is defined by the LstFan variable, and not 49 (the 
last section in our example). That is, by a single operation (refer 
to the Data Base Builder) you can reduce or enlarge the size of the 
table - the algorithm is automatically adjusted to the number of 
sections. 

3) You can refer to a specific row by assigning a number rather 
than the index. For example, TEMP,3 indicates the temperature of 
section number 3 (the 4th row, starting from 0). 

Example 2: when the algorithm for an external device (for each row in the table) is long and 
complicated (considering CPU time), you may want to divide the control operation so that only 
one row of the table will be handled in a process SCAN. This case is different from the previous 
example, where the algorithm for all rows is handled in one SCAN. In this case the rungs are 
as follows: 

( 1) 

(2) 

( 5) 

( 6) 

I 
I > 

LstFan 

I 

-1 
0 

EirrE , I TrP , I 
HiLmt, I 

ENABLE, I 
/I 

TEMP,I 
l<1 

LowLmt , I 

I 
(RST) 

TEMP 
(SCAN) 

I 
I >1 

LstFan 

FAN,I 
( L ) 

FAN,I 
( U ) 

I 
(CTU) 

FAN 
(SCAN) 

The first rung checks that the I index is in the correct range. If I > LstFan, it is reset to 0. Only 
when 1=0, all temperatures are read by the SCAN operator. 
The logic of activating and deactivating the fans is similar to the previous example and so are 
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the rungs (3 and 4). Following, the I index is incremented by the CTU operator to be ready for 
the next row in the next SCAN. 

When I > LstFan the FAN column is scanned to send the values to the physical outputs. Note that 
the SCAN operator is performed on the TEMP and FAN variables once every 50 cycles (in this 
case) and not in every cycle. 

NOTES 

1) In example 1, the I index of the loop may be used in the same 
process for another loop, since the index is used only within the 
loop. 

2) In example 2 you should not use again the I index, since it is 

incremented in between cycles and keeps the pointer for the next 
cycle. Therefore, it can not be used in another loop. 

3) It is recommended to define indexes of one character to enable 
assigning meaningful names of six characters to variables in the 
Ladder Diagram (the format is <name> < index > of eight 
characters). 

4) Indexes are defined only in the Index table. You may perform 
arithmetic operations on indexes beside the RST, CTU, and CTD 
operators. Refer to the description of the relevant operator. 
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18. MOVE LOW ( MOVE) MOVE HIGH ( MOVII ) 

MOVE is an output operator; when the conditions of the rung are fulfilled, the value below the 
operator (A) is stored in the B variable, specified above the operator. 

a 

The A variable may be of the following data types: 

Integer Value, Real Value 

Integer Parameter, Real Parameter 

Mapped Value 

Value Input, Value Output 

PPH 

Scaled AI, Scaled AO 

Index 

Integer Constant, Real Constant 

The B variable may be of the following data types: 

Integer Value, Real Value 

Integer Parameter, Real Parameter 

Value Output 

Scaled AO 

Index 

1) Moving 8 bits to the low byte of an integer variable 

B 
( MOVE) 

A 

The MOVE operator may also be used to transfer eight bits (stai-tin,2 with a byte boundary) of 
discrete variables to the low byte of an integer variable. 

a 
A 

( MOVE) 
bl 
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In this rung the MOVE operator takes a series of eight consequent bits (starting with bl) from 
a single-column table and inserts it to the low byte of A (the high byte of A is not influenced). 

The following diagram describes the bits arrangement in the integer variable. Note that the first 
bit (b1) is inserted into a7. 

A 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

al5 a8 a7 a0 

HIGH BYTE LOW BYTE 

I 

The bits table may be of the following data types: 

Discrete (internal bit) 

Discrete Input, Discrete Output 

Time-Tagged DI 

Mapped Discrete 

The A variable may be of the following data types: 

Integer Value 

Integer Parame:cr 

Value Output 
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2) Moving the low byte of an integer variable to 8 bits 

The MOVE operator may also be used to transfer the low byte of an integer variableto eight 
consecutive bits, starting with a byte boundary. The following rung transfers the low byte of A. 

to eight consecutive bits of a single-column , starting with the bit named bl. 

The following diagram describes the operator in this case. 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

a15 

A 

a8 a7 

bl 
( MOVE) 

A 

30 

HIGH BYTE LOW BYTE 

4- 

The A variable may be of the following data types: 

Trit.n.r. /.111. 
11114....64-1 

Integer Parameter 

Value Input, Value Output 

Mapped Value 

Index 

Constant 
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The bits table may be of the following data types: 

Discrete 

Discrete Output 

3) Moving 8 bits to the high byte of an integer variable 

The MOVH operator is used to transfer eight bits of discrete variables to the high byte of an 
integer variable. 

A 
( MOVH) 

bl 

This operator takes a series of eight consequent bits (starting from bl) from a single-column table 
and inserts it to the high byte of A (the low byte of A is not influenced). 

The following diagram describes the bits arrangement in the integer variable. Note that the first 
bit of the byte (1y1) is inserted into a15. 

bl 
b2 

b3 

b4 

b5 

b6 

b7 

b8 

a15 

A 

a8 a7 a0 

HIGH BYTE LOW BYTE 

The bits table may be of the followino data (VI:CS: 

Discrete (internal bit) 
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Discrete Input, Discrete Output 

Time-Tagged DI 

Mapped Discrete 

The A variable may be of the following data types: 

Integer Value 

Integer Parameter 

Value Output 

4) Moving the high byte of an integer variable to S bits 

The MOVH operator may also be used to transfer the high byte of an integer variable to eight 
bits. 

The following diagram describes the operator in this case. 

bl 

b2 

b3 

b4 

b5 

b6 

b7 

b8 

8-40 

4-- 

A 

bl 
( MOVH) 

A 

a15 a8 a7 a0 

HIGH BYTE LOW BYTE 
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The A variable may be of the following data types: 

Integer Value 

Integer Parameter 

Value Input, Value Output 

Mapped Value 

Index 

Constant 

The bits table may be of the following data types: 

Discrete 

Discrete Output 

Example 

Sometimes it is necessary to hold groups of discrete variables as values for storing and 
communication purposes. When it is necessary to perform an operation on these values, they/..,v*,. 

should be transferred to a column of single bits (having a name for each bit). At the end of thel_ 
operation, the result is returned to the value variable form. 

Refer to the Packed column of the following multi-column table that includes 100 packed groups 
of bits (16 bits in each packed group are represented as a value). 

Last Index N ame : lstPac 

Ind Packed 

0 

99 

Refer also to the sinole-column table of discrete data type, named Unpacked Bits, that includes 
16 specific names for each one of the bits in the Packed value. In this example we will refer to 
the bits as Bit15, Bit i4, etc. In a real system, we will refer to the bits in meaninoful names such 
as, Status, Fail, Alarm. Contrl, etc. The order of the bits is from 13it15 to 13it0 to fit the MOVE 
operator. 

68P02995G I C S-41 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 155 of 814



Ladder Diagram Language 

Unpacked bits 

Bitl5 

Bit8 
Bit7 

Bit() 4- 

b15 

PACKED,I 

b8 b7 b0 

HIGH BYTE LOW BYTE 

MOVH 

MOVE 

The following rungs perform a loop with index over all 100 values in the Packed column. All 
values are moved, each at a time, into the Unpacked Bits table. The algorithm is performed on 
the bits and the result is returned to the Packed table; the index is advanced to the next row. 

The dashed rungs perform the algorithm on the unpacked bits. The algorithm does not include 
an index since the same algorithm is applied on all groups. 

Note that Bit15 is the first bit of the high byte and Bit7 is the first bit of the low byte. 
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a 

U. 

I 

(RST) 

Temp 
(MOVE) 

Packed,I 

Bit15 
(MOVH) 
Temp 

Bit7 
(MOVE) 

Packed,I 

) ( 

algorithm ) a ( 

rungs 
) ( 

. ) ( L 
et 

U 

a 

68P02995010 

Temp 
(MOVH) 
Bitl5 

Temp 
(MOVE) 
Bit7 

Packed,I 
(MOVE) 
Temp 

I 

LstPac 

I 

1 -F 
LstPac 

(CTU) 

P_Loop 
(JMP) 
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5) MOVE/MOVH between an integer variable and a bits column of a multi-column table 

The operators that perform these operations are the following: 

A BitCo1,0 
( MOVE ) ( MOVE ) 

BitCo1,0 A 

A BitCo1,0 
( MOVH ) ( MOVH ) 

BitCo1,0 A 

Bit Col is the name of the bits column of a multi-column table. 

NOTE 

In this case, the number 0 is not an index, but the byte number 
(8 bits). BitCo1,0 is the first byte, BitCol, 1 is the second byte, and 
so On. 

The data types for these four cases are as specified in the previous four subparagraphs. 
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Ladder Diagram Language 

1 

A rx- A [-/- 

C =A +B C=A-B C=AxB C=A/ B 

Arithmetical calculations are always used in the rung as output operators. When the conditions 
in the rung are fulfilled (the rung is true), the calculation is performed and its result is stored in 

C (A and B are not affected). 

The A and B "inputs" to the operator may be of the following data types: 

Integer Value Real Value 

Integer Parameter Real Parameter 

Mapped Value Scaled AI, Scaled AO 

Value Input, Value Output Real Constant 

Index 

Integer Constant 

The C output of the operator may be of the following data types: 

Integer Value Real Value 

Integer Parameter Real Parameter 

Value Output Scaled AO 

Index 

Note that in arithmetical calculations you can not mix real values and integer values. 

When defining the control program, it must be taken into consideration that the arithmetical 
calculations (in particular multiplication and division) use considerable time, and therefore should 
be performed at the required rate and not with every scan, unless strictly necessary. 

The rate at which the calculation is performed depends, as mentioned, on the rate of the rung's 
being true. If it is wished to perform the calculation only once, each time that the run,' is true, 
the positive diferentiator must be inserted in front of the calculation symbol. 

68P02995G I 0 S-45 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 159 of 814



Ladder Diagram Language 

For example, the variable X must be divided once every second by the variable Y and the result 
applied to an analog output (digital-to-analog conversion) connected to a meter that indicates a 
value designated RATIO. 

RATIO 

E X pi 

TiSec TiSec 
1/I ( DON ) 

TiSec is true for the duration of one scan once every second. Therefore, the calculation is 
performed every second. 

In many cases, it is required to perform a sequence of arithmetical calculations only on certain 
conditions: In such cases, the JMP operator may be used to skip over this sequence when the 
calculation is not required. 
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20. BOOLEAN ALGEBRAIC OPERATIONS - AND, OR, XOR 

C=AUB=A 

C=AnB=A 

C=AeB=A 

(OR) 

(AND) 

(XOR) 

B=A+B 

B=A-B 

B 

A 
C 

R- B 

C 
A N 

D- 

X- 

B 

C 
A C- R- B 

The AND, OR, and XOR operators perform (when the rung is true) a (Boolean) logic bitwise 
operation on two variables (designated A and B in the elements above), and the result is stored 
in the variable designated C (A and B are not affected). 

The A and B inputs to the operator may be of the following data types: 

Integer Value 

Integer Parameter 

Mapped Value 

Value Input 

Value Output 

Index 

Integer Constant 

The C output of the operator may be of the following data types: 

Integer Value 

Integer Parameter 

Value Output 

Index 

68P02995G1C S-47 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 161 of 814



Ladder Diagram Language 

21. JUMP TO SUBPROCESS ( JSP) and RETURN ( RET ) 

As abovementioned, it is very convenient to divide the control program into processes according 
to different subjects. Each process should handle one table or few tables. One of the possibilities 
(see also RUNP, paragraph 27) to activate a process is to call it as a "subroutine" by using the 
JSP output element, as follows: 

<Process Name> 
( JSP ) 

When all conditions of the rung ending with the JSP operator, are fulfilled, the system "jumps" 
to perform the process, specified above the JSP operator, as a subprocess. It is also possible to 
call another subprocess from that subprocess (subprocess nesting). 

The performance of the subprocess stops when one of the following occurs: 

1) The last rung has been performed. 

2) A true rung that ends with the RET operator (Return) is encountered. 

When the program returns to the original process (from which the subprocess has been called), 
it continues by performing the rung following the rung with the JSP operator. 

For example, refer to the following table that consists of n rows (n devices) and eight values 
(columns) for each device (A to H). 

Ind A B C D E 1 F G H 

0 

1 

n 

There is a process, named FindH, that computes H as function of A to F and I (the row index): 
11J = H(I) = f(A,BC,D,E,F,I). The process includes the necessary rungs to compute H for 
a specific row i.e., the index I is set and then the subprocess is called to compute H. Note that 
the "calling" process defines the row while the "called" subprocess performs the computation 
as a separate algorithm. 

Suppose that the DEVICE variable indicates the row number and I is defined in the Index table. 
The appropriate rungs for calling the FindH subprocess are: 

part of 
Main process 
or any other 
process 

FindH 
(iSP) 
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The FindH process: 

last rung 

E 

D 
(RET) 

) 

) 

Ladder Diagram Language 

The FindH process returns to the Main process if the last rung is performed or the algorithm has 
found that E < D. 

NOTE 

It is not necessary to use the RET operator at the last rung. Use 
this operator in a specific rung (not the last one) when y QU 

condition the return to the calling process. 

NOTE 

When the JSP and RET operators are used in a rung as output 
operators, it is not possible to add other output operators to that 
rung. 
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22. SEND ( SEND ) 

The SEND operator enables you to send a free-format message to the ports defined as User Ports . 

(controlled by the Ladder Diagram). The User Ports may be used to connect a computer, printer, 
or any other device that requires serial communication. 

For a detailed -.description of this operator refer to chapter I 1, User Defined Local Ports. 
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23. LOGICAL SHIFT TO LEFT/RIGHT ( LSL ) 

Ladder Diagram Language 

( LSR ) 

LSL: When the rung is true, a logical shift is performed on the variable (A), specified above the 
operator, n times (1 to 15) to the left. '0' are inserted to the shifted least significant bits. 

The A variable may be of the following data types: 

Integer Value 

Integer Parameter 

Value Output 

For example, if LSL is executed with n=4 on A=01011000 10101101, the result will be: 
A =10001010 11010000. 

4- 

a15 a0 

0 

LSR: The same as LSL, with the shift to the right. 

3 

0 -4. 

a15 a0 

A 
( LSL ) 

n 

A 

( LSR ) 

n 
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24. ARITHMETICAL SHIFT TO LEFT/RIGHT (ASL) (ASR) 

ASL/ASR: Arithmetical shift to the left/right of the integer variable A, n times (1 to 15). In the 
arithmetical shift the sign bit (bit 15) of the value does not change when the shift occurs. 

The A variable may be of the following data types: 

Integer Value 

O Integer Parameter 

Value Output 

ASL: Shift to the left. 

a15 a0 

ASR: Shift to the right. 

a 

a15 14 a0 

A 

( ASL ) 

n 

A 

( ASR ) 

n 

For example, if ASR is executed with n=2 on A=01110101 10111001, the result will be 
A=00011101 01101110. 

NOTE 

Using ASL is multiplying by 2" and using ASR is dividing by 2". 
It is more efficient (less time consumption) to use the ASL or ASR 
operators to multiply/divide by 2, 4, 8, etc. 
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25. ROTATE TO THE LEFT/RIGHT (ROL) (ROR) 

ROL: When the rung is true, the bits of the A integer are shifted n times to the left. For every( 
shift the bit in al5 is inserted in a0. Note that the rotated bits are "wrapped around" (in 
comparison to the shift operators). 

The A variable may be of the following data types: 

O Integer Value 

o Integer Parameter 

o Value Output 

rs 

a0 

ROR: The opposite of ROL (rotate right). 

a15 a0 

4- 4- 

A 
( ROL ) 

n 

A 
( ROR ) 

n 
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26. CALL ----( CALL ) 

The CALL function allows "calling" various functions that receive and return variables through 
the various tables in the system tables. 

When the CALL operator is selected, a choice list of all available functions is displayed. You 
should select the required function by using the arrow keys and pressing [Enter]. 

The various functions are described in detail in the appropriate chapters. 
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Ladder Diagram Language 

27. RUN PROCESS (RUNP) 

The MOSCAD RTU is based on a multi-tasking operating system. From all tasks that support(' 
the system, five tasks may be used by the user processes. These five tasks run under five 
different priorities, as follows (High priority is the highest priority and TskPrD - the lowest 
one): 

High priority task (main process) 

TskPrA (task priority A) 

TskPrB (task priority B) 

TskPrC (task priority C) 

TskPrD (task priority D) 

One of many advantages of dividing the user application into processes is the capability to run 
them under different priority tasks. The MAIN process is automatically run by the system under 
the High priority task. 

It is possible, but not always efficient, to call all the processes by the JSP operator as subroutines 
of the MAIN process. Since all processes have the same priority, the Scan Time will be very 
long (all processes have to be executed). 

Usually, some of the processes are executed more often than others. Therefore, if some of the 
processes will run under lower task priority, the MAIN process and the processes connected to 
it by the JSP operator will run at a higher rate. 

In a multi-tasking system the MAIN process may perform a few cycles while another process that 
runs under a lower priority task performs only one cycle - see Figure 8-12. 

RUNNING 

HIGH PRIORITY TASK 

TskPrA 

CYCLE i CYCLE_ 2 CYCLE 3 

RUNNING 

1. 

CYCLE 

\ \ 
:\N \ 

, \\ :\.\\\\2 
SUSPENDED 

/k 

Figure 8-12_ Running Processes in a Multi -Tasting System 
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Ladder Diagram Language 

To run a process under a specific task, you should use the RUNP operator in the following 
manner: 

61- 
<Process Name> 

( RUNP ) 

TskPr (x) 

When the rung is true, the process appearing above the operator, is run under the task specified 
below the operator. Before running the process, you should ensure that this task is not busy. For 
this purpose, the system provides four task priority flags in the Reserved Flags table (one of the 
System tables), named TskPrA, TskPrB, TskPrC, and TskPrD. 

When a task is busy, its appropriate flag is '1'. Therefore, one of the conditions of the rung that 
includes the RUNP operator is that the relevant task flag is '0'. 

It is very important not to run a task continuously because it will be impossible to run tasks that 
have lower priority. Thus, you should condition the RUNP operator on a timer that will define 
the cycle time. 

The following rungs run a process called CALC under TskPrA. The conditions are that the task 
is not busy (TskPrA =0) and the DOF Timer has completed its delay. 

TskPrA CYCLE TEMP 
/ I 

TEMP CALC u--- I ( RUNP ) 

TskPrA 

"1" 

RUNP 
0 

. TskPrs 

CYCLE 
DELAY 
OFF 

TEMP CYCLE 
( DOF ) 

task is running 

_timer delay 

1- I 

If the timer delay is too short, then TskPrA will run continuously and lower priority tasks wi 

not be handled. 
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Ladder Diagram Language 

28. CONVERSION OF VARIABLE NOTATION FROM BINARY TO BCD AND VICE 
VERSA 

( BCD ) ( BIN ) 

Sometimes it is necessary to convert variables appearing in memory from one notation to 
another. 

The BCD operator refers to the value of the variable below the operator as a number in binary 
format and converts it to a number in BCD format. The converted number is assigned to the 
variable above the operator. 

The BIN operator refers to the value of the variable below the operator as a number in BCD 
format and converts it to a number in binary format. The new number is assigned to the variable 
above the operator. 

The input to be converted may be of the following data types: 

Integer Value 

Integer Parameter 

Value Input 

Index 

Integer Constant 

Mapped Value 

The converted value may be of the following data types: 

Integer Value 

Integer Parameter 

Value Output 
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Ladder Diagram Language 

29. COPY COLUMNS u v 1.63) 

C- Dest 
P Src 
Y- Count 

The CPY operator allows you to copy columns of any data type to any other data type. The 
number of bytes to be copied is specified by the Count variable. 

The Dest variable may be any variable of a single-column table or any column of a 
multiple-column table. This variable may be of any data type, except index. 

The Src variable may be any variable of a single-column table or any column of a 
multiple-column table. This variable may be of any data type. 

The Count variable, that specifies the number of bytes to be copied, may be any variable of a 
single-column table or a specific variable of a multiple-column table. This variable may be of the 
following data types: 

Integer Value 

Integer Parameter 

Index 

Integer Constant 

Example 1: copying a floating-point column to the TxBuf column in order to transmit it to 
another RTU. For explanation. of how to use the TxBuf, refer to chapter 12, User Defined 
MDLC Communication. 

[C- Tx Buf , 0 
P Presur 

-Y- Length 

If Presur has x rows, then Length =4-x (since a floating- point variable is four-bytes long). 

Example 2: copying a 128-bit vector, named B, to a vector of value:S., named V. 

Length 
( MOVE ) 

;;16 

FC- B, 0 
P V,0 

i-Y- Length 

#16 is a constant defined in a Constants table. Its value is 16 (1 'ovtes*S=128 bits). 
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NOTE 

During the copy operation, the MOSCAD RTU checks that the 
number of bytes to be copied is not greater than the size of the 
Dest column. If the number of bytes is greater than the size of the 
Dest column, the copy operation is not performed and an 
appropriate message is sent to the Error Logger. 
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CHAPTER 9. APPLICATION PROGRAMMING 
r. 

1. INTRODUCTION 

NOTE 

Before configuring your data base, carefully read chapter 7, Data 
Base Concept, which provides the necessary theoretical 
background, and chapter 8, Ladder Diagram Language, which 
describes in detail all programming symbols. 

The Application Programmer may functionally serve either as a programmer, to configure a user 
application (data base and process) to be executed by the system software in the RTU(s), or as 
an on-line monitor of the defined control program in the selected RTU (refer to paragraph 9,(4 
Monitor Mode). 

The programming sequence (see Figure 9-1) may be divided into three main operations, as 
follows: 

Defining the data base. 

Programming the process (building the rung sequences). 

Linking the external I/Os (between the RTUs and the external devices). 

Once these operations have been performed, you should compile your file into a form that can 
be downloaded to the RTUs. Then, you may perform the following: 

Monitor real time values during program execution. 

Download the application program to the RTUs. 

Store the currently defined/edited file on disk for future use. 

Print the project. 
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C 

Application Programniing 

OPEN FILE 

V 

DEFINE DATA BASE 

DEFINE PROCESS 
PROGRAMMING 

V 

DEFINE I/O UNK 

COMPILE FILE 

r 
MONITOR 

If needed 

DOWNLOAD 

V 

SAVE PROJECT 

Figure 9-1. Programming Sequence - Flowchart 

1 
PRINT PROJECT 
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Application Programming 

2. APPLICATION PROGRAMMER 

To access the Application Programmer menu place the cursor on the APPLICATION 
PROGRAMMER option in the Programming Tool Box main menu, and press [Enter]. A menu 
of two options will appear on the screen - see Figure 9-2. 

------MCSCAD Application Programmer 

Project Set Library 

Figure 9-2. Application Programmer Menu 

2.1 PROJECT 

You can perform all basic file (project) operations using the functions of the Project option. 
When selecting the Project option a submenu will be displayed - see Figure 9-3. The functions 
are described in the following subparagraphs. 

2. 1. 1 Select Project 

The Select Project function retrieves one of the predefined Application files from the application 
library (refer to paragraph 2.2) to your work screen. Once the ftnction has been selected, a list 
of all existing projects, in alphabetical order (and last date it has been used), is displayed. Select 
your desired file by using the arrow keys (or typing the first character of the project name) and 
pressing [Enter]. To retrieve projects created with earlier versions o!. the Programming Tool Box, 
refer to paragraph 14 - Upgrade Utility. 

After pressing [Enter] the following message is displayed: Loading Project !!, and thee. 
Project Operations menu is displayed --see paragraph 2.3. 
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Application Programming 

Figure 9-3. Project Functions 

2.1.2 New Project 

When selecting the New Project option, an eight-character field is opened. Enter the name of the 
new project. The following message is displayed: Wait, Creating & Loading New Project !!, and 
then the new name appears above the Project Operations menu. 

2.1.3 Del Project 

The Del Project function deletes a selected project from the application library. Once the function 
has been selected, a list of all existing projects is displayed. Select the project to be deleted and 
press [Enter]. 

2. 1.4 Duplicate Project 

The Duplicate Project function duplicates an existing project stores it under a new project 
name. Once the function has been selected, a list of all exis thf. projects is displayed. After 
selecting the project to be duplicated, a Field (Sono As) is open::.i. Enter the new name for the 
duplicated project. 
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2.2 SET LIBRARY 

The Set Library function serves for changing the path of the user application library. The default' 
directory is: \TOOLBOX \USER. You may also change the default path by using the Setup menu 
accessed from the Programming Tool Box main menu. 

2.3 PROJECT OPERATIONS 

The Project Operations allow you to define a new project and to modify an existing project that 
has been retrieved from the disk. You may also perform all the operations that appear in the 
Project Operations menu - see Figure 9-4. 

-MOSCAD Application Programmer 
Set Library 

DEMO 

Data Base, B: tdei 
Process 'Programming 
I/O Link 

Save Project 
Compiler 
Download 
Monitor Mode 
Print Project 
Create Central File 

Describe Project 
DOS Shell 

Cr8 (t ; / T sc -,To Exit - Fl HelP 13:44:23 

Figure 9-4. Project Operations Menu 

68P02995G10 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 181 of 814



Application Programming 

3. DATA BASE BUILDER (DBB) 

3.1 INTRODUCTION 

The Data Base Builder allows the system engineer to build his data base in a tabular form as a 
set of tables. The same tables used for the RTU data base definition are the basis for process 
programming, I/O link definition, automatic central data base definition, real-time monitoring 
of the RTU's-operation, etc. 

There are three types of tables in the system (all tables may be viewed by the Edit Table 
function): 

User Tables 

System Tables 

Constants Tables 

The Data Base Builder also provides you with the possibility to print your data base and to search 
specific variables already defined in the data base. 

To access the Data Base Builder menu place the cursor on the Data Base Builder option in the 
Project Operations menu, and press [Enter]. The DBB menu is shown in Figure 9 -5.. 

9-6 

tk 
Data Base Builder 

tiOie0646 Select System Tables Select Constants Tables 
Pi-Int bata Be Search Name Search Duplicate Name 

CLIrPrs 7 To ScrOC,Enter - To Seiect, tsc - Tc Fl 13:44:41 

Figure 9-5. Data Base Builder Men:: 
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3.2 USER TABLES 

The User tables are defined and edited by the user. To access the user tables list, place the cursor 
on the Select User Tables option, and press [Enter]. The User tables list is shown in Figure 9-6. 
One table has been defined for you, the Qualifiers table. This table may be edited in a similar 
way to other user tables. 

Select. User TabteS 
Print Data Base 

Data Base Builder 

Select System Tables 
Search Name 

Select Constants Tables 
Search Duplicate Name 

.s 

,-- Table List 

No Table Name 

0 Qualifiers 

11 Edit Table 

*k60 Tame 
Table 

Ch3nQe Name 
e,le:te Table 

ser 

Figure 9-6. User Tables List 

The Qualifiers table should be used to set special qualifiers (fields and/or subgroups of variables) 
to affect the process in another site, on RTU-to-RTU communication (when using the 
RTU-to-RTU communication protocol), or to set qualifiers that will identify and respond to a 
broadcast sent by the central (refer to chapter 12, User Defined NIDLC Communication). 

You may perform various operations on any table such as, changing name, deleting, printing, 
etc. To access the Operations menu press [Enter] when the cursor is on any table name. 

3.2.1 Append Table Function 

A new user table can be added to the table list by the Append Tab!: function from the Operations 
menu, accessed from any table in the list. The new name is added to the end of the list. 

After selecting the Append Table function, a three-field window is displayed (see Figure 9-7): 
Name, Symbol, and Type. In the Name field enter the table name - up to 20 characters. In the 
Symbol field enter the table symbol (up to six characters) that may be used in the programming( 
process. Then, you have to define the type of table: single column or multiple column. 
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Single Column: This table includes one data type (for example, parameters). In each row you 
may define the symbol name (PAR I, for example) as it will be referred to during the process. 
The value column is used either to define a preset value and/or to display the value during 
on-line monitoring. A single column table may include up to 250 rows. 

Multiple Column: This table may include up to eight columns for several types of data (for 
example, discrete input, discrete output, etc.) having common characteristics. The symbol name 
of the column-is indexed (according to the row number in the column). A multiple-column may 
include up to 250 rows. 

Selei:t:Userv:TO1:0 

Print Data Base 

Data Base Builder 

Select System Tables 
Search Name 

Select Constant Tables 

Search Duplicate Name 

Table List 

No Table Name 

0 qualifiers 

Ctir.sOrIceys.:scrot 
'' ' 

Edit Table 

Append Table 

insert. 

D Name: Pumps 

P Symbol:, DS 

U Type:'" 
Single 

mutt i e 

Figure 9-7. Table Name, Symbol and Type 

NOTE 

In a Single column table, the data type is defined by the Append 
Table function; in a multiple column table it is del ned through the 
Append Column function, accessed from Edit T,7!)le function. 

The available data type choices are displayed in Figure 9-8 and explained in chapter 7, Data Base 
Concept. Note that the window does not display all data types: use the arrow keys or [PgDn] to 
see all data types. 

3.2.2 Edit Table Function 

The User table may be edited after defining its name, symbol. type, and data type (if it is a 

single column table). The Edit Table function, selected from the Table List Operations menu 
allows different functions for single column and multiple coluiiin table, as detailed below. 
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Select. Usei'.'Jtib(es 
. .. 

Print Data Base 

Data Base Buil"' 
Select System Tab 
Search Name 

0.17kit..:keys'seF6. - t- 

.:i.ji041146-i 

Dicrete 
, 

.;:). 
__. 
(bit 

"Real::Ytt; 

,:.Tiirlei:Hoti.::: - ._. .-- 

'.::TjMerfiliUte 

4TiTO*Sea'ond 
glkit'Ogei7::Rifaateter 

:g00eraipeter 
Na Discrete 

.1.#00.Yalle.,, 

ti.4e;:i:sil.6t 

Discrete output 

':).Y4W'JnF145H 

0:140.4)ut0u5- 
..... 

Data Type- 

: 
''''''' ' 

Figure 9-8. Data Type Options 

3.2.2.1 Edit Single Column Table 

At first access, a menu including the following options, is displayed: 

Add Lines: Adds five rows to the end of the table. Enter user symbol (and value, if required) in 

each row. For example, assuming you need to define three parameters, enter the first parameter's 
name SET, and its value <200> under Value; enter the second parameter's name and value in 

the second row, and so on. 

Insert Line: Inserts one row before the cursor position. 

Delete Line: Deletes the row pointed by the cursor. 

Modify Type: Allows modification of the table data type. 

Modify COS Name: Modifies the COS flag name of the table - rc:er to chapter 12, User Defined 
MDLC Communication. 

The Edit Table display also provides the user with access to the last compilation Error Logger 
Table by the [F6] fur.ction key, Log File. 
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3.2.2.2 Edit Multiple Column Table 

Every column in a multiple column table should be edited separately. Every column may include 
a different data type. At first access, an Operation menu, 'shown in Figure 9-9, is displayed. It 

includes the following options: 

Table Name: Pumps 

Table Symbol: Pip 

Edit Table 

nd Column 

171eFVP:?.47r 

jel4Ct'=44?In 

Index 

Name 

COS Name: 

Last Index (Ind): 0 

Last Index Name: 

Figure 9-9. Multiple Column Table - Operations Menu 

Append Column: Adds a new column to the table. Define the column name (for example, Cl), 
and its data type (refer to paragraph 3.2.1 for data type options). A column will appear on the 

screen including the symbol name (Cl) and the data type (written in abbreviated form as the 
column header). 

Insert Column: Inserts a new column at the cursor position. 

Modify Column: Modifies the name and/or the data type of a specific column pointed by the 

cursor. 

Delete Column: Deletes an existing column pointed by the cursor. 

Duplicate Column: Duplicates an existing column. 

NOTE 

The last index of a duplicated column should be equal or less than 
the last index of the original column. For exa:iple, assumim; a 
value data type defined as VI in a multiple column type that has 10 

rows (0-9). When being duplicated, the last index should be less or 
equal to 9. Otherwise the compiler will announce "error". 

4. 
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Show Related Data: Shows a new table with the related values in specific columns (applicable 
for parameter, mapped discrete, mapped value, timer, and scaled analog input/output data types). 

Change Last Index: Changes the last indexed row, as required, up to 250 (0-249) rows. If you 
change the last index to 4, for example, it means that you may use symbol names C1,0; C1,1; 
C1,2; C1,3 and C1,4 in the programming process. You may also define the last index by a 
specific name to be used in the rungs. For example, when the last index row is 4, and the last 
index name is defined as END, (END actually = 4). When the index row number is changed, 
the value of END will be changed accordingly. 

Modify COS Name: Modifies the COS flag name of the table - refer to chapter 12, User Defined 
MDLC Communication. 

3.2.3 Insert Table Function 

This function inserts a new table to the Table List at the cursor position. 

3.2.4 Change Name Function 

This function enables you to change the name of the table pointed by the cursor. 

3.2.5 Delete Table Function 

With this function you may delete an existing, but empty, table. 

3.2.6 Print Table Function 

This function creates a text file named < table name> .TBL. To Jet a printout of the selected 
table and description, use the DOS print utility. 

3.2.7 User Options ( v 1.44) 

This function provides the necessary data base tables for various applications. For further details 
refer to Appendices D, E, F, and G of this manual. 

3.2.8 Describe Table Function. 

This function provides you with a free-format text screen to desc;be the table. This text is aiso 
printed when the mble is printed out. 
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3.2.9 Saving Data Base Information 

At any stage data base information can be saved by pressing Cntrl-S. However, before exiting 
the Basic Operation Application Programmer (using the [Esc] key), the system will ask you if 
you want to save the project or not. If the project has not been modified, the system asks you 
if you really want to quit the Application Programmer. 

3.2.10 Examples of Building a Data Base 

NOTE 

The following examples are used later on to build the desired 
process. 

3.2.10.1 Example 1 - Single Column Table 

A pump (PUMP1) should be actuated under the following conditions: 

- 10 seconds after valve VLV1 or VLV2 is on. 

- The emergency switch (ENIRG) is off. 

- Water temperature is below 80 degrees. 

After selecting the appropriate data types, using the Append Table function through separate 
tables (single column tables), edit each table (or column) as follows: 

- Discrete Inputs: VLV I, VLV2, EMRG. 

- Value Input: AN1 (analog reading). 

- Timers Seconds: T1 (value: 10:00 sec.). 

- Discrete Output: PUNIP1. 

- Parameter: TEMP (value: 3,200). 

NOTE 

A temperature parameter of $O'C should be entered :Is 3,200, since 
the range of reading of the analog-to-digital COI1Vr_s7IC:- is -4,000 to 
±4,000. Assuming a full analog scale of 100`C (10050, this 
parameter value should be 3,200. 
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Table Name: Discrete Inputs 

Table Symbol: Disln 
Data Type: Discrete Input 

Edit Table 

(d-i) 

Application Prograinniing 

COS Name: 

Last Index (Ind): 4 

Ind Name Value 

0 VLV1 

1 VLV2 
2 EMRG 
3 

4 

tci-Ot i8L aift.:6' i , '7 ):1 11' 

Figure 9-10. Single Column Table - Example 

Step-by-Step Procedure for defining a single column table: 

Step 1. Access the Append Table function and define: table name (Discrete Inputs), table symbol 
(DisIn), table type (single column), and data type (discrete input). 

Step 2. Access the Discrete Inputs table by the Edit Table function and edit it as shown in 
Figure 9-10. 

Step 3. Enter, as described above, the remaining data elements (and values when required) in 

separate tables per each data type: AN1, Tr(10:00), PUMP!, TEMP (3,200). 

3.2.10.2 Example 2 - Multiple Column Table 

A series of 10 inputs (the first of which is IN) can execute a series of 10 outputs. The loop is 

executed 10 times in the course of one scan. 

Step-by-Step Procedure for defining a multiple column table: 

Step 1. Access the Append Table function and define: table name (LOOP), table symbol (Loop), 
and type (multiple column). 

Step 2. Access the LOOP table and then the Edit Table function. 

Step 3. Access the Append Column function; define column name (IN) and data type (Discrete 
Input). 

Step 4. Define the second column name (OUT) and data type OUtp,.!( 
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Step 5. Access the Change Last Index function and define it as Lstlnd and its value 9. The table 
will look as displayed in Figure 9-11. 

Table Name: LOOP 

Table Symbol: Loop 

Edit Table 
COS Name: 

Last Index (Ind): 9 

Last Index Name: Lstlnd 

Ind IN 

(d-i) 

OUT 

(d-o) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Cursors: ` ?o Scroll Enter To S lec.t,::Esc 
- e 

Figure 9-11. Multiple Column Table - Example 

NOTES 

1) When a series is used, the series elements can be used as rung 
symbols during process programming either directly (for example, 
IN,5), or as an indexed series (IN,I). The index name (I) is defined 
through the System's Index table. 

2) The total length of the symbolic name and the indexed name 
should not exceed eight characters. 

3) You may assign meaningful names to variables i:: the Data Base, 
such as Keylnp, TxCntr, RxVal, etc., with cap::21 letters. The 
system is not case-sensitive, therefore when writing rungs you do 
not have to type in the variable names with capE:al letters. The 
system will automatically adjust your entries as cie:med in the 
Data Base Builder. 
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3.3 SYSTEM TABLES 

The system tables include reserved variables that may be used as symbolic names during process 
programming. 

To access the system tables list, place the cursor on the Select System Tables option, and press 
[Enter]. The system tables list is shown in Figure 9-12. 

To select a table use the arrow keys and press [Enter]. For a detailed description of the system 
tables refer to chapter 10, System and Constants Tables. 

Data Base Builder 

Select';: stesii:T'9btes Select Constants Tables 
Search Name Search Duplicate Name 

i *bate 
Index Table 

Reserved Flags 
Performance Monitor 
User Ports 
Sites Table 
Tx Event 

Data Burst Table 

Reserved Values 

' To scrot 4erF 

Figure 9-12. System Tables List 

You may perform the following operations on system tables: 

O Edit table 

Print table 

Describe table 

Note that it is not possible to add tables to the system tables list. 
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3.4 CONSTANTS TABLES 

The constants tables include reserved constants that may be used as symbolic names during 
process programming. 

To access the constants tables list, place the cursor on the Select Constants Tables option, and 
press [Enter]. _The constants table list is shown in Figure 9-13. 

To select a table use the arrow keys and press [Enter]. For a detailed description of the constants 
tables refer to chapter 10, System and Constants Tables. 

Select User Tables 
Print Data Base 

Data Base Builder 

Select System Tables 

Search Name Search Duplicate Name 

- Table List 
No Table Name 

0 

2 

WWW. 
User 0Ort Names 

User Port Modes 

3 User Port Protocols 
1. User Port Baud Rates 

5 Event Definitions 1 

6 Event Definitions 2 

7 MDLC Port ID's 

8 RTU-RTU Frame Types 

9 Years 

10 Months 
11 Dates 

12 Days 
13 Time Constants 

Scr.9 9 PPer) o.ExIt - 

Figure 9-13. Constants Tables Lis: 

You may perform the following operations on constants tables: 

Edit table 

Append table 

Change name (for non-reserved tables) 

Delete table (for non-reserved tables) 

Print table 

Describe table 
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4. PROCESS PROGRAMMING 

4.1 INTRODUCTION 

Once all variables participating in the control program have been defined the Data Base Builder, 
you may proceed to Process Programming. 

Each process is built by programming a sequence of rungs in the Motorola Advanced 
Ladder-Diagram Language. 

Each rung defines the behavior of one or several "output(s)" as a function of both the states of 
its "inputs" and the time. 

4.2 'PROCESS PROGRAMMING MENU 

To access the Process Programming menu place the cursor on the Process Programming option 
in the Project Operations menu, and press [Enter]. The menu is shown in Figure 9-14. 

MOSCAD Application Programmer 
Set Libra;;--] 

DEMO 

Data _Base Builder 

I/O 

Pcioc 
L .1.6 7 

Save 

Coipi 
Dounl 

Mcnit 
Print 

Create Central File 
Describe Project 

DOS Shell 

Print Processes 

Edit Description 
Search Rung 

Search Name 

Cursors - To Scroll Enter - TO'Select'. Esc - TO Exit, Fl - 

Figure 9-14. Process Prooranimin,:, 

4.2.1 Select Pr::-..c.ess 

This functic,sn allows you to begin programming the procesn(cs) by .szlectin2 an existing process 
or adding a new process to the Process List - see Figure 9-15. The Process List displays ther: 
names of all processes defined in a specific user project, with a short c!cscriotion of each prccess. 
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.MOSCAD Application Programmer 
project Set Library 

DEMO 
Data Base 
Proce 

110 L 

Save 

Compi 
Downl 
Manit 
Print 

Create 

Builder 

t ei Process 
Print Processes 

Edit Description 
Search Rung 

Search Name 

Process List 
Process Name Description 

011!N [ 
Main process 

Central File 

Describe Project 

DOS Shell 

Figure 9-15. Process List 

NOTE 

The MAIN process, the first row of the list, is a system default. It 
cannot be changed. 

4.2.2 Print Processes 

This function creates a text file named <project name> .PRC of all defined processes. In order 
to get a printout, use the DOS print utility. 

4.2.3 Edit Description 

This function allows you to edit the description of a specific process. This description appears 
in the Process List. 

4.2.4 Search Rung 

if you want to access a specific rung without knowing the name of the process it belongs to, you 

should use the Search Rung function. ,alter entering the rung rawe, the Process List will be 

displayed with the cursor on the process that the rung belongs 
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4.2.5 Search Name 

This function allows you to find a specific name throughout the rune, sequences, when identified , 

as input, output or input & output. 

After pressing [Enter] you may select: 

Input - an input name; 

Output - an output name; 

Input & Output - for input and/or output name. 

Type in the name and press [Enter]. If the name exists, the system will display the appropriate 
rung. You may edit the rung by pressing 'E' or search another name by pressing I. If the name 
does not exist, an appropriate message will be displayed. 

4.3 BUILDING THE PROCESS 

If a new process is to be defined place the cursor on any process name, press [Enter] (to access 
the Process Operations menu) and select the New Process option. Type in the new process name; 
it will appear on the Process List. 

The Process Operations menu is displayed in Figure 9-16. 

MOSCAD Application Programmer 

I 

Project Set Library 

DEMO 

Data Base Builder 
Prose 
1/0 L 

Save 

Compi 

Downl 
Monit 

Print 

Create Central File 
Describe Project 

DOS Shell 

PriiiiPrOCeS.Ses 

Edit Description 

Search Rung 

Search Name 

r- Process List 

Process Name Description 

MM i Main prPcess 

Rungs 

New Process 

OeTete Przzess 

Chan ;o NzIrla 

Print Prcci2s 

Describe T;rsccss 

- To :Tcrcit, En:or - t. !Zeic:, Esc - Tc Fl - 14:CO:»9 

Fi=gure 9-16. Process Operation; 
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4.3.1 Rungs Function 

To build the rung sequences belonging to the process, you should use this function. When 
selecting the Rungs function, the Rungs Operations menu is displayed - refer to paragraph 4.4, 
Rungs. 

4.3.2 New Process Function 

This function adds a new process to the process list. 

4.3.3 Delete Process Function 

Use this function to delete an existing, but empty process from the list. 

4.3.4 Change Name 

Use this function to.change a defined process name. 

4.3.5 Print Process Function 

This function creates a text file named <project name> .PR, which includes the selected process 
and its description. In order to get a printout, use the DOS print utility. 

4.3.6 Describe Process 

This function allows the user to edit a free format text to describe the process. 

4.4 RUNGS 

After selecting the Runts function, the Rungs Operations menu is displayed - see Figure 9-17. 
The various options are described in the following subparagrapi:s. 
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Figure 9-17. Rungs Operations Menu 

4.4.1 Select Rung, 

This function displays the Rung List. Each rung is defined by name and a short description. The 

Rung List enables you to handle already defined rung(s) or to add new rungs. In order to add 

a new rung, select the Add Rung option, and enter the rung name and a short description (for 

example: RI, First Rung, see Figure 9-18). After being defined, the new rung opens the list if 

first in sequence or is added to the list after that rung pointed by the cursor. Each rung is 

handled after selecting the rung name in the list and pressing [Enter]. 

The Rung List, displayed in Fi.ure 9-1.9, provides the following choices: 

Edit Rung: for building the rung as a logic sentence. 

Add Rung: for adding a new rung to the rung list. 

Insert Rung: for inserting a new rung to the Rung List at the cursor position. 

Display Rung: for displaying the rung without the possibility of changing it. 

Del Rung: for deleting a rung at the selected cursor position. 

Change Name: for chan,ino a predefined rung name. 

Paste Rung: for retrieving a marked block of rungs after the cursor position. Marked rungs arc 

enabled by the Copy and Move functons. 
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Enter- T 

Select Rung 

Move Rung 

Process MAIN 
Copy Rung 

Description 

Delete Rung 

Edit Rung 

AcId Rung 

lnsett 126-kg 

Name: R1 

Description: First Rung 

[Descrloe,RungA 

To 

Figure 9-18. Adding a New Rung 

1 

Process MAIN 
Select -'-04 Copy Rung 
Move FiLing Description 

Delete Rung 

rRung List 

Rung Name Description 

First rung 

LEd t 

rinsert Rung 

l':Display,RLng 
Delete Rung 

Chanse Nat- 

Paste R_; 
Describe:Runs 

Cursors - To 3crol, Enter - To Select, Esc - To Fl - I4eip 1=:11:24 

Figure 9-19. Rung List 
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Describe Rung: for editing a free-format text describing the rung. This description will be printed 
if using the Print Process function. 

4.4.2 Copy Rung 

This function-marks existing rung(s) you intend to copy to a new location in the same process 
or to other processes; then use the Paste Rung function. 

4.4.3 Move Rung 

This function marks existing rung(s) you intend to move to another location in the same process 
or to other processes; then use the Paste Rung function. 

4.4.4 Delete Rung 

Use this function to delete an existing rung(s). 

4.4.5 Description 

Edit a short description of the rung. 

4.4.6 Edit Rung 

The Edit Rung. function is accessed from the Rung List, when the cursor is positioned on an 

already-defined rung (name and description). A new rung is added to the list by the Add Rung 

option. 

< 3 > This is the starting point. Press [Enter] to view the element list. Basically, there are 
two types of elements: 

O Elements which define "inputs" 

Elements which define "outputs" 

The rung may be perceived as an array" of contacts (represelltinp., the states of the relevant 
"inputs"), through which "current" must "flow" towards the element(s) which represent(s) the 
operation to be performed on an 'output" or 'outputs". When such a Clow path exists, the rung 
is 'true", and t'ae appropriate operation is performed by the ohipht. 

The fol;owing funezions are provided for building or editing a ri;i1P, (se:! figure 9-20): 
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Add input 

I ns:: input 

cn branch 

::Ciose.branch 

Set 'output 

H.. 

ietete 
: 

Ertec :. g: per,s C Run RI 

Cursor Selects Etee,ent F1 Help F3 '70 n -Log e Esc-To Exit, 14-13.44 

Figure 9-20. Rung Editing Functions 

Add Input: Represents a group of input elements that may be inserted at the cursor position in 
the rung. You may insert up to seven input elements in a line. 

Ins Input: Represents a group of input elements that may be inserted before the selected cursor 
position in the rung. 

Open Branch: Enables opening a branch to add elements which might appear in parallel lines of 
inputs ("OR" function), or for adding multiple outputs. 

Close-Branch: Closing a specific branch which has been opened (looping back). 

ATTENTION 

Up to six levels of branches may be used in a singe ru:2. provided 
that each branch is looped back to that level fro:-.1 v hich it was 
opened. 

Set Output: Represents a group of output elements that should be set as a "result" of each rung. 
Each rung may affect more than one output, by positioning the C;11S07 before the selected output 
and setting a new output in the same way. You may set one 001?;!: line. 

Edir/Delete!: EditiniDeleting any defined element in the ruao. Th: E'!ir option enables you to 
edit the names that app ear above and below the element (by pressinL [Enter)). 
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NOTE 

The bottom lines of the Edit Rung display provides you with the 
following: 

1) A shortcut for selecting the corresponding letters from the 
"Element List", where "A" stands for Add Input; "I" for Insert 
Input, and so on. 

2) Function key [F3] provides direct access to the Data Base 
Builder tables, where the variables you should use for editing the 
rungs were first defined. You are not allowed to delete data base 

symbols, but allowed to add tables, columns, or variables. 

3) Function key [F6] - Log File accesses the last Compilation 
Error Table. 

Once the Element List is displayed, add an input or output operator to the rung by moving the 

cursor with the arrow keys to the appropriate points along the rung, and pressing [Enter]. 
Pressing [Enter] again will open a window with the allowed input or output operators. Select the 
required input/output by pressing [Enter]. A full description of the input/output operators is given 
in chapter 8, Ladder Diagram Language. The input and output operators are displayed in 
Figure 9-21 and Figure 9-22. 

EntOpor-; ;.!..:nu, CR L:-.'::2F5 (A,!,0,C,S,E) To Selec:: Rung: RI 

F3-D.3.9.,..F67Log Fite, E _xi, 14:14:07 

Figure 9-21. Input Operators 
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c1,0 

If -(CID):::-4AND> 

-(SCAN)..('40\r-s) 

77- .7-1:RUNP)..:CALC) 

tntertOpens MenwORAetterfk10,CA):44.Se(t., 
CursorsSeLects':EterilentHetp,, Eil 

ung: R1 

27 :31 

Figure 9-22. Output Operators 

4.4.7 Examples of Building a Rung Sequence 

NOTE 

The following examples were previously defined in the Data Base 
Builder section (refer to paragraph 3.4.9). 

4.4.7.1 Example 1 

Pump (PUNIP1) should be actuated under the following conditions: 

- 10 seconds after valve VLV1 or VLV2 is on. 

- The emeraency switch (EN1RG) is off. 

- Water temperature is below SO deuces. 

First Rune: 

Valves VLV I (Op,:m Branch Input) or VLV2 (Close Branch InDut) s N.O. contact inputs. 

Output operator is DON (On Delay Timer), designated as T I . 
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Second Rung: 

Ti is used as an N.O. input, EMRG as an N.C. contact input, and analog input AN I depends 
on a comparator (if less than 3,200). The numeric value of the TEMP parameter is 3,200. 3,200 
is the value of a parameter data type, predefined in the data base. 

The output operator will be Relay ON, designated as PUMP]. 

Processl: 

RUNG1 

Ti 
RUNG2 7,1 

1' 

vlv1 

v1T2 

EMRG 

I/I 

4.4.7.2 Example 2 - An Index Series 

AN1 
< 1 

TEMP 

T1 
( DON ) 

PUMP1 

A series of 10 inputs (the first of which is IN) can execute a series of 10 outputs. The loop is 
executed 10 times in the course of one scan. 

Rungl: Reset index I. 

Rung2: Index I counts up. 

Rung3: If input IN,I is on, perform a Relay On operation on OUT,I. 

Rung4: If I < 10 (the value of V10 in the data base is 10), jump to rung2-. i.e., the process is 
repeated for IN,1 - OUT,1; IN,2 - OUT,2... up to IN,9 - OUT9. 

I 
RUNG1 ( RST ) 

I 

RUNG2 ( CTU ) 

IN,I OUT,I 
RUNG 3 j 1 1 

( CTU ) 

I RUNG2 
RUNG 4 j-- < ( ) 

V10 
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5. 110 LINK 

5.1 GENERAL 

Once the program is completed it should be linked to the outside world, by creating the link 
between the variables defined in the data base and the physical I/Os of the appropriate RTU, as 
were configured in the Site Configuration program. 

NOTES 

1) The I/O link portion of the Application program uses the RTU 
configuration details, which were defined and downloaded through 
the Site Configuration file. For further details, refer to chapter 5, 
Site Configuration. 

2) Any change in the RTU configuration affects the user 
Application program. Therefore, upon any configuration change, 
the I/O link definition must be updated. 

To access the I/O Link menu place the cursor on the I/O Link option in the Project Operations 
menu, and press [Enter]. The menu is shown in Figure 9-23. 

I/O Link 

Print Configuration I/O Modules 

Cursors - To Scroll, Enter - TO Selectc' Es - ID Exit 

Figure 9-23. I/O Link Men 

}3elore activating the Link function, you should load the CoiflThuration file - refer to 
paragraph 5.4. 
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5.2 LINK FUNCTION 

When selecting the Link function, the table list, generated on the basis of the data base already( 
defined in the Data Base Builder, is displayed - see Figure 9-24. 

An additional Status column shows the I/O link status of these tables. I/O - designates a table 
whose variables are still unlinked. The (-) sign will disappear after completing the I/O Link. 

I/O Link 
took Print Configuration 1/0 Modules 

Tzble List 

No Table Name Status 

0 

I 
Qualifiers 

I/O - 

Figure 9-24. I/O Link Table List 

Note that changes in the data base tables may affect the I/O Link file because of incompatibility 
between the old and new definitions. 

After selecting the appropriate data base table from the list (T1 for example), the system shows 
the I/O link table applicable to the appropriate RTU type. 

5.2.1 Linkino Data Base I/O Variables 

The I/O Table allows the user to link the desired I/O variables by entering the following: 

a. The I/O location (rack 0-15, Module 0-15) for the physical 1.10s to /front the RTU (based on 
the Site Conlieura::on program definition). 

b. The I/O defiait ons alt-ady predermed in the Data Base accordino, to the different 
data types: 
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I) AN_IN _I - AN_IN_8, AN_TEMP: Eight analog inputs to the RTU (previously defined 
in DBB as value input data type). 

2) IN _1 - IN_16: 16 discrete inputs to the RTU (previously defined in DBB as discrete input 
data type). 

3) FC IN 1 - FC IN 2: The counters that count the number of pulses according to the 
respective-inputs (previously defined in DBB as value input data type). 

4) OUT_1 OUT_16: 16 control relay outputs of the RTU (previously defined in DBB as 
discrete output data type). 

5) AN_OUT_I - AN_OUT_4 (CURRENT, VOLTAGE, or TEST): The analog outputs of 
the RTU (previously defined in DBB as value output data type). 

6) BI _1 - 81 16: Discrete inputs which are back indication for discrete outputs (discrete 
input variables linked to a physical discrete output). 

7) FAIL: The module fail status (previously defined in DBB as discrete input). 

NOTE 

A data type may have several options for being linked according 
to the I/O module defined in, the Site Configuration. For example, 
when linking a Discrete Input variable to a Mixed I/O module 
(including 8DI + 2AI + 4D0), the following options will appear 
in the I/O Link column: IN_1-IN_8, BI_1-BI_4, and MOD FAIL. 

The I/O link table may fit either a single column or a multiple column table type. 

5.2.1.1 Single Column Table 

If the data base table was defined as a single column table, the If0 link table includes the I/O 
name (already defined in the Data Base Builder; for example, AN l) and three more columns; two 
serve for linking the data base I/O with the physical one (mapped according to the respective 
rack and module). The third column is the 1/0 link programmer definitions. 

To view the possible choices for RTU I/Os, press [Enter]. The system then lists all possibilities 
allowed (for example, IN_1, IN=2, etc.). Select the desired from the list, and press [Enter). 
For example, see Figure 9-25. 

In the case of a value input (such as analof, counter, etc.). the crossing of a preset limit is 

considered as a Cli:Inae-01-State (COS) - (sue Figure 9-26). 
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Table Name: Inl Last Index (Ind): 4 

Data Type: Discrete Input (d-i) 

Ind Name 
. - 

Rack 
0-15 

Module 
0-15 

I/O Link 

0 IN1 .0 1 Iti_l 

1 IN2 0 2 1N2 
2 IN3 0 3 IN_3 

3 

4 

Cirsors 
. 

To Exi 

Figure 9-25. Linking Single Column Discrete Inputs 

Table Name: ANS 

Data Type: Value Input 

I/O Link MOSCAD 

Last Index (Ind): 4 

loth Name Rack 

0-15 

Module 
0-15 

I/O Link COS Delta 

1-32767 

0 I AN5 

1 I AN6 

2 ! 

3 

4 

0 

0 

2 

2 

ANIN_l 
AN IN 2 

100 

150 

Cursors - To : :rot:, F1 - o Exit 11:42:40 

iHure 9-26. Lin'.:ing Single Column A112 leg Inputs 
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The control center may condition data transfer from the RTU on the COS flag. The COS flag 
is a single bit for every row of all tables. Any change in the last reported data that is greater than 
COS delta will raise the COS flag in the appropriate row. The RTU will transmit only the row 
numbers of the required tables in which the COS flag is true, and the relevant data. When the 
data is transferred to the central, the RTU resets the COS flag to 0. 

The preset COS delta in this system may be 1-32,767. If the COS delta is 50, for example, the 
RTU will consider a current reading as a COS if it differs from the previous reading by at least 
50. When the COS delta is 0, no COS will be logged in the RTU memory. 

For further details refer to chapter 12, User Defined /vIDLC Communication. 

5.2.1.2 Multiple Column Table 

If the table is a multiple column type, each column is edited separately. Each column is already 
defined by name and data type abbreviation. For example, Cl - discrete input (d-i); C2 - 
discrete output (d-o); C3 - value input (v-i). 

Selecting a column name shows a new table and the mapping columns (Rack, Module, and I/O 
link). Referring to the example above, the multiple column table is linked as follows: 

(1) Discrete Input Column (C1,0; C1,1 .. C1,10) - see Figure 9-27. 

I/O Link MOSCAD 

Table Name: T1 Last Index (Ind): 15 

Data Type: Discrete Input (d-i) 

pack 

0-15 

0 

Module 

0-15 

1/0 

1 iq 

1)4_1 

1N2 
1I4_3 

IN_4 

IN 5 

1N_6 

1)4_7 

IN_8 

1)42 

im_10 

1N_11 

Ux.spc,keys scrOLIENTER selects c.xizs emice 11.:22:33 

Figure 9-27. inking Discrete Input 

(2) Value Input Column (C3,0; C3,1 ... C3,10) - see Figure Each discrete value input 
(C1,0,C1,1... C1,10) is linked by tilling in the appropriate rac!::,:h1 module number). The thir 
column is the I/O flak programmer definitions. 
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Table Name: T1 

Data Type: Value Input 

I/O Link MOSCAD 

Application Programming 

Last Index (Ind): 15 

Ind C3 Rack 

0-15 

Module 
0-15 

I/O Link COS Delta 
1-32767 

0 0 3 AR. :IN I 

2 AN` IN 

3 AN_IN2 
4 AN_IN_3 

5 AN_IN_4 

6 ANIN_5 
7 AN_IN_6 

8 AN_IN2 
9 AN_IN8 

10 
____I 

Cursor keys scroll, ENTER selects a exits cioice;wer 

Figure 9-28. Linking Value Input Variables 

3728 

To view the possible RTU I /Os, press [Enter]. The system then lists all selected possibilities 
allowed (for example IN_1, IN_2, etc.). Select the desired I/O from the list, and press [Enter]. 

5.3 PRINT FUNCTION 

This function creates a text file named <project name> .LNX. To get a printout, use the DOS 
print utility. 

5.4 CONFIGURATION 

The Configuration function allows you to select/load the RTU configuration, defined in the Site 
Configuration program, under the appropriate user-defined name by using the Load Configuration 
File option (see Figure 9-29). If the configurations are not found in the default directory, the 
directory can be changed by the Change Director,, option. 

If a new configuration is to be linked to a project that is already linked to a configuration, the 
system asks you if you want to override the previous cont.; ouTa[ion. Note that changing the 
configuration may affect the 110 

5.5 1/0 MODULES 

This function allows you to view the I/0 conflaurtiol,. - Figure 9-30. 
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1/0 09L_ 
1 Link Print Configuration I/O Modules 

J 
[Load: Configuration File 

Enter Name: :<::.:. 

25-05-91 15:17 

DEMO 16-06-91 10:21 

'O.:Cs:It/keys scroll.,:ENTERSeYectSf. arJ ESC exits choice -tr. 10 05 33 

Figure 9-29. Selecting RTU Configuration 

I/O Link 

Link Print Configuration 

TEST 

Rack Module Module Type 

0 

0 

0 

0 

1 

2 _ 

3 

4 

16-b0 EL.b4ERGI2ED 

8-ANALCG INPUT 

4-ANALOG OUTPUT 

Cursors - Ts fl - eLp, Esc - To Exit IL:27:33 

Fillre 9-30_ Rcviewin., 1/0 Confiur;Iiion RTU 
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6. SAVE PROJECT 

This option saves the current project on the hard disk under a file named < project name> .PRG:k 
It also creates a backup file named <project name> .BAK of the previous version under the 
same project directory. 

NOTE 

You may save the current project at any stage by pressing Ctrl-S. 

7. COMPILER 

The compiler function translates the application program into a suitable form for downloading 
to the appropriate RTU (object file). 

If errors/warnings are found during the compilation process, they are displayed. The errors are 
stored in a log file that can be accessed by pressing [F6] from the Edit Rung or Edit Table 
displays. 

If errors are found, the object file is not created. If only warnings are found, the object file is 
created. 

Refer to Appendix B for explanation of error messages that might appear during compilation. 
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8. DOWNLOAD 

NOTES 

1) Downloading of the RTU Application program can be carried 
out only after downloading the Site Configuration program. 

_2) Any change in the RTU Site Configuration affects the user 
Application Programmer. Therefore, upon any configuration 
change, the I/O link definition must be updated, and the updated 

- user application program downloaded once again to the RTU. 

3) The RTU Application programmer enables downloading of the 
RTU Network Configuration program using the same menu (see 
Figure 9-31). 

4) During download the system checks that the configuration is 
compatible with the RTU to be loaded. The free RTU memory 
space for the application is also checked. 

5) After downloading the application, the system asks you if you 
want to update the RTU time & date according to the PC time & 
date (the question will appear only if there is a difference of two 
minutes). 

1-!HOSCAD Application Programmer 
;;ejet Set library 

DEMOT 

Data Sase Suilder 
Prccess Programming 

I/O Link 

Save Project 

Cempiter 

txacuze oc.,intbad 
Destinaticn (LOCAL) 

Net Configuration (NCNE) 

- To Scrc;l, Enter - TO Selecz, Esc To E:dt 

1.-loure. 9-31. IDo,Ainload 
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To access the Download menu place the cursor on the Download option in the Project Operations 
menu, and press [Enter]. The menu, displayed in Figure 9-31, provides the following options: 

Execute Download: for actual downloading process; you may select either Reset Load or Load. 
If the program being loaded is a new or an old program edited with data base modifications, 
select Reset Load, which includes system initialization. If the program being downloaded is the 
one currently_in the RTU, edited with minor modifications only (no changes in data base or in 
rungs having differentiators), select Load (without system initialization). 

Destination: allows you to select the specific RTU for downloading (local or remote). If local, 
select Ldcal, and then Execute Download. If remote, select Remote and then fill in the Site ID 
number, and the Link ID. 

Net Configuration: when selecting this option, a menu of two options is opened (Load Net 
Config. File and Change Directory), and the following message is displayed: To download 
Network Configuration, define the destination's Site ID and Link ID. If the site is a node, there 
is no need to define the Link ID. If you have already defined the Destination as remote, you will 
not be asked for the Site ID nor the Link ID. 

Use the Load Net Cotifig. File for downloading the Network Configuration file defined in the 
Network Configuration program, with the appropriate user-defined name (see Figure 9-32). The 
default is NONE (no Network Configuration is required). If the System Configuration files are 
not found in the default directory, the directory can be changed by the Change Directory option. 

MOSCAD Application Programmer 
Set LibrarT1 

DEMOT 

Data Base Builder 
Process Programming 

To do4n10..adNet:ior'COnfiUrjation, :de-firiethe.desr:rzrion's Si te 10' 

is a node, there is No'na,'..d todei ine Link-10. 
. - 

NOTE have a 1 ready chOsen YRENOTE C,,s 't i cn 
bei!sked 'foi' the Size iD 'rrr L ;D: 

Net COnfigUrationYCNONEr_ 

Load Net Config:Jil'a 
Chansc Directory 

Ent-r - Tc `ntcr - To Exi: 

Figure 9;32. Londin2 s:cro ConFiy,ur File 
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9. MONITOR MODE 

9.1 INTRODUCTION 

The Monitor Mode provides on-line monitoring of the RTU, either locally or from a remote 
computer. This mode allows real-time monitoring of the actual values of the variables defined 
in every data base table or in every programmed rung (as defined in the programming mode). 
It also provides-I/O freeze function (Stop Scan) for simulation and system test purposes, as well 
as changing, updating, or setting conditions to some of the data base elements. 

For monitoring the program execution by the RTU, the Programming Tool Box running on an 
IBM PC (or equivalent) should be connected to the RTU (if locally controlled), as instructed in 
chapter 3, Installation. 

To access the Monitor Mode place the cursor on the Monitor Mode option from the Project 
Operations menu (see Figure 9-4), and press [Enter]. The Monitor Mode menu will appear on 
the screen._- see Figure 9-33. 

From the Monitor Mode menu you may select one of the two options: Destination (LOCAL) or 
Erecute. 

The Destination (LOCAL) option allows you to define the site to be monitored: local or remote. 
Your selection will be displayed in between parentheses (the default is LOCAL). If a remote is 
selected to be monitored, a window will be displayed, asking you to fill in the Site ID and the 
Link ID. 

The Execute option allows you to monitor the actual run-time values of the predefined variables 
in one of the following two ways (after selecting this option, the program checks for 
compatibility between the Programming Tool Box application and the RTU application): 

Process Monitoring: Monitoring the RTU performance of the ladder diagram by selecting 
the desired function with its real-time variables. 

0 Data Base Monitoring: Real-time monitoring of the defined data base through the same 
tables. 

While monitoring the data base, a "Stop Scan" (Scan ON/OFF) co:-,mand may be performed on 

an I/O or Mapped column. During Stop Scan the Application LED (APPL) in the RTU will 
blink. This feature enables debugging of the application pro2ra::: 1:sing the CPU module only 
(without i/0 modules). 

9.2 PROCESS N1ON1TOR!NG 

The Process Monitoring option rillows you to monitor the actual `.-;lee' received from thc IZTU 
during on-line operation, for each preCelmcd rung. The desi7c in the rung, is selected 
by movin.., the arrow l<cys. 
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MOSCAD Application Programmer 

Frojeci Set Library 

DEMO 

Data Base Builder 
Process Programming 

I/O Link 

Save Project 
Compiler 
Download 

Monitor MOde 

ExeO.uie Destination (LOCAL) 

L 
ProcesSi4onprIng 
Data Base Monitoring 

- To tcrOLU 

Figure 9-33. Monitor Mode Menu 

When selecting the Process Monitoring option, the Process List is displayed. You should select 
the process and then the rung to be monitored. An example of Process Monitoring screen is 
shown in Figure 9-34. The available functional keys are described below. 

D, I 6, J X,k 

( ) 

drip F3 valcc sft Cuat. F3 Uctrat. R.:fr-2:-,h Fe Ou3t. rl 

F7 Entcr E.,,.: Exits Pri:vP1,:x: Rung --I: Cursor 10:11:Z3 

Figure 9-34. Prf..C.SS Nionit0rir.(2. SC72C:'. 
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F3 - Value: for monitoring the actual values/variable names of the data base symbol names 
during run-time operation (toggles between symbol names and values). 

F4 - Set Qualifier: for setting qualifiers to monitor the data base elements upon conditions set 
by those qualifiers. In case of an indexed element (V,l for example) used by the rung, the 
variable is sampled, upon the equal (=) operation. The setting is enabled through the Qualified 
Refresh function (refer to F6). 

FS - Unqualified Refresh: Samples/monitors the current elements regardless of the qualifier 
conditions set by F4. In case of an indexed element, the indexed value is sampled only if it 
matches the equal (=) qualifier set by F4 (for example, D,9 is sampled only when 1=9). 

F6 - Qualified Refresh: Samples/monitors the current element.upon any operation when all the 
qualifier conditions (set by F4) are met. 

For example, when setting the following qualifiers: I=9, J=3, K <5. the indexed element will 
be sampled when all qualifiers conditions are fulfilled. In the rung, only D,1 will be displayed 
since J and K are not specified. 

NOTE 

The values are sampled immediately after the rung has been 
executed. If the rung includes the JMP, JSP, or RET operators, the 
values are sampled before executing the rung. 

F7 - Enter Value: for forcing different values from those received by the RTU. These values 
will be changed upon the next RTU scan or upon a Monitor Refresh. 

When selecting a process from the Process List, you may perforill Scorch Rung and Search 
Name. 

If you want to access a spe.cific rung without knowing the name of the process it belongs to, you 
should use the Search Rang option. 

The Search Name option allows you to find a specific name thr;:.:,::tout the runt. sequences. If 
the name exists, the appropriate rung will be displayed and the ,:u7sor is located on the name. 
You may continue the search operation, perform monitoring, on search operation. 
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9.3 DATA BASE MONITORING 

The Data Base Monitoring allows you to monitor the actual values received from the RTU during( 
nm-time operation, for each predefined data base table. 

The Data Base Monitoring menu, shown in Figure 9-35, allows you to select the table to be 
monitored. You may also use the Search Name function to monitor the table that includes the 
searched variable name. 

Data Base Monitoring 

1 

OSer System Constants Search Name 

Figure 9-35. Data Base Monitoring Menu 

After selecting the table to be monitored, the table is displayed on the screen and the following_ 
function keys are available: 

F4 - Update: Updates the data base table with the actual values received from the RTUs, as well 
as entering an automatic refresh mode (automatic updating, of the screen), approximately every 
10 seconds. 

F7 - Scan On/Off: Allows you to view/simulate the variable I/O state, withdut affecting, the 
actual I/O (I /O freeze). The Scan On position returns the sysm to the actual scanning,. 

ES - Set Float: Allows you to enter data for floating point values. This function key appears 
only when there is a reduced display. 

9 - Se]ect Repres:mIntion: Allows you to define how to disolaY the data: binary, hexa-c 
timer, or ASCII (see Fin,urc 9-36). 

An example of the Data Base Monitoring screen is Fiourc 9-37. 
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9-4"' 

Table Name 

Data Base Monitoring 

Select Representaticn Mode: 
Binary Hex. decimal Timer Ascii 

Ind Tx 

(int) 

TxCopy 

(int) 

Rx 

(int) 

RxCopy 

(int) 

0 

1 o 0 0 0 

2 o o 0 0 

3 o o o 0 

4 o 0 0 0 

5 o 0 0 0 

6 0 o 0 0 

7 o o 0 0 

8 o o 0 0 

9 0 0 o 0 

10 0 o o o 
11 0 o 0 0 

12 o o o 0 

13 o o n 0 

(Ind): 79 

CUrSCi'S'-,To 

Figure 9-36. Select Representation 

eta Base Monitorin 

:01:26 

Table Name: tl Last Index (Ind): 15 

Ind cl 

(d-i) 

c2 

(d-o) 

c3 

(v-i) 

c4 

(v-o) 

0 0 0 0 0 

1 0 0 0 0 

2 0 0 0 0 

3 0 0 0 0 

4 0 0 0 0 

5 0 0 0 0 

6 0 0 0 0 

7 0 0 0 0 

8 0 0 0 0 

9 0 0 0 o 

10 0 0 0 0 

11 0 0 0 0 

12 0 0 0 0 

13 0 il 0 0 

Cur,s6rs 1-,;) Screll;j1-Melp, F.4-Update, F7-Sc'en0n-Off, Exit z..10:13:2 

Figure 9-37. Data Base Monitorin 
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9.4 Performance Monitor TABLE 

The Performance Monitor values are handled by fixed functions in the system. They may be 
displayed during on-line monitoring. The Performance Monitor table is shown in Figure 9-38. 

Edit Table 

Table Name: Reserved values Last Index (Ind): 8 

Data Type: System Values 

Ind Name Value 

0 ScnTim 
1 MaxScn 

2 ScnLst 

3 DtyCyc 

4 

5 

6 

7 

8 

Cursors To Scrott Enfer7o Select, Esc ,..oz Exia, f6.' ;C0.g .rl t 

Figure 9-38. Performance Monitor Table 

The System Performance Monitoring variables are described below: 

ScnTim (Scan Time): This variable is updated by the system to indicate the Main process scan 
time (in 10 msec resolution). The scan time is measured from the beginning of the scan until the 
beginning of the next scan. 

MaxScn (Maximum Scan): This variable is also updated by the system; it indicates the maximum 
Main process scan time (in 10 ruse:: resolution). During monitoring. this variable displays the 
longest scan time since the system was started or since the variable was reset. It is possible to 
reset this variable during monitoring by writing 0 into it for searching the longest scan time. 

ScnLst (Scan Last): This variable is updated by the system; it indicates the time (in 10 msec) that 
passed until the system has accessed and performed the last task (the lowest priority task in the 
system software). 

'DtyCyc (Duty Cycle): This variable indicates the percentage of CPU cycle time that is assigned 
for the Main process and all system tasks in higher priorities. Th: system starts with 60% duty 
cycle fc..r these tasks. 

When the system can net CCCU;(2 th::. lower priority tasks 1:1;ider tasks in priorities 
A to D), it reduces the CPU percent22e assigned for the hioi:er tasks to er.ab:e c.Nocution of the 
lower priority tasks. 
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10. PRINT PROJECT 

This function creates a text file named <project name> .PRN, which includes the data base, 
processes and related descriptions. The printout is carried out by using the DOS print utility. 

11. CREATE CENTRAL FILE 

This function creates a file named <project name> .OUT, to be loaded into the control center 
computer, such as IGC/M. This enables the data base of an RTU or a group of RTUs to be 
automatically built in the control center. 

12. DESCRIBE PROJECT 

This function allows you to edit a free-format text describing the project: The text will appear 
at the head of the <project> .PRN file, enabled by the Print Project function. 

13. DOS SHELL 

Use this function when you want to return to DOS to perform one or more commands (for 
example, print) without exiting the Application Programmer. 

While in DOS, the message To Return to PROGRAMMER Program Type "exit" is displayed a! 

a reminder that the Application Programmer is already running. 

When you finish working in DOS, type exit at the DOS prompt to return to the Application 
Programmer. 
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14. UPGRADE UTILITY 

To retrieve projects created by earlier versions of the Programming Tool Box, use the Upgrade 
utility from the DOS prompt (type: upgrade) - the following screen is displayed: 

- 

Upgrade Toolbox Version To 1.70 

Upgrade Projeet. Set Library 

s:ct.O.kTf!"4!0 

Figure 9-39. Upgrade Utility Menu 

The Upgrade utility menu consists of the following two options: 

* Set Library 

Upgrade Project 

14.1 SET LIBRARY 

The Set Library function (see Figure 9-40) serves for changing the path of the user applic:.zion 
library. The default directory is: \TOOLBOX\USER. 

14.2 UPGRADE PROJECT 

When selecting this option, a list of all existing projects is disr;aye in alphabetical order with 
last date it has been used - see Figure 9-41. Select your desired r!,: the -tri-o." keys (or 
typing the first charac;cr of the project name) and pressing [Er:- 

At the end of the Upgrade process, you will be informed-by mess.Ige it it has 
succeeded or failed. 11 it has failed, the original application and you may rece.,,t the 
Upgrade process aster c:Teciin-, the problem. 
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CHAPTER 10. SYSTEM AND CONSTANTS TABLES 

1. GENERAL 

This chapter provides a description and explanation of the system and constants tables including 
helpful examples. The order of description is according to the system tables list. The constants 
tables are described with the relevant system table. 

1.1 SYSTEM TABLES 

The system tables are pre-defined tables, designated to hold communications buffers, index 
pointers, time and date variables, and other system-related variables. 

Some tables may be modified by the user to meet specific needs. However, system tables may 
not be added or deleted from this group. 

The system tables include reserved variables that may be used as symbolic names during process 
programming. To access the system tables list, place the cursor on the Select System Tables 
option, and press [Enter]. The system tables list is shown in Figure 10-1. To select a table use 
the arrow keys and press [Enter]. 

1.2 CONSTANTS TABLES 

The user may use symbolic constants (instead of their numeric value) during process (ladder) 
editing. For example, if a limit for a process is 100, a symbolic name such as LIMIT I is used 
in the process instead of the value. 

The symbolic constants provide the following: 

0 Simple modirRi-iltio:I. since constant has to be c-nly one place 

More under 
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System?? and COM1S1(117IS MIMICS 

Data Base Builder 
Select User Tables Sekebt Syste.Tjabks Select Constants Tables 
Print Data Base Search Name Search Duplicate Name 

-- Table List 

Table Name No 

0 RTLITo'RTU Cam i;Liff 
- . . 

Timed bate 
2 Index Table 

3 Reserved Flags 
Performance Monitor 

5 User Ports 

6 Sites Table 

7 Tx Event 

8 Data Burst Table 
9 Reserved Values 

CO-tors -. :To Soot t` e. 

Figure 10-1. System Tables List 

Some of the constants tables are already defined by the system, including constants such as, 
ASCII characters, port names, modes and protocols, etc. These tables are described in thi 

chapter. 

To access the constants tables list, place the cursor on the Select Constants Tables option, and 
press [Enter]. The constants tables list is shown in Figure 10-2. To select a table use the arrow 
keys and press [Enter]. 

10-2 68PG2 .9 SG 1 0 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 226 of 814



System and Constants Tables 

Select User Tables 
Print Data Base 

Data Base Builder 
Select System Tables 
Search Name 

s0j.e.ct.:64tantsj0k50 
Search Duplicate Name 

r- 

Table List 
No Table Name 

0 

1 User Port Name 
2 User Port Modes 
3 User Port Protocols 
1. User Port Baud Rates 
5 Event Definitions 1 

6 Event Definitions 2 

7 MDLC Port ID's 

8 RTU-RTU Frame Types 
9 Years 

10 Months 
11 Dates 
12 Days 
13 Time Constants 

Cursors To ScroU ,En_er Cpsr, mprsu. , 

Figure 10-2. Constants Tables List 
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2. SYSTEM AND CONSTANTS TABLES DESCRIPTION 

2.1 RTU To RTU Corn Buff TABLE and RTU-RTU Frame Types TABLE 

The RTU To RTU Comm Buff table enables the user to define buffers for RTU-to-RTU 
communication (the communication protocol is defined by the user). 

The RTU-RTU Frame Types table includes the various types of frame transmission in 
RTU-to-RTU communication. 

For further details about the RTU-to-RTU configuration, refer to chapter 12, User Defined 
MDLC Communication. 

2.2 Time & Date TABLE 

The Time & Date table includes variables that enable the user to write programs with 
time-dependent processes. The Time & Date table is displayed in Figure 10-3. 

Table Name: Time & Date 
Table Symbol: 

Edit Table 

COS Name: 

Last Index (Ind): C 

Last Index Name: 

Ind! YEAR 

I (int) 

MONTH 
(int) 

DATE 

(int) 

DAY 

(int) 

TIME 

(int) 

SECOND 

(int) 

D I 

Cursors To crolt, Enter-To Select; Esc-To Exit, F.O-Lc,s1 Fil, 

Figure 10-3. Time & Date Table 

To facilitate. he use of the Time & Date table, the system provis von with constants tables to 
be used in 

There is an ao.uopriate co;is!ants table for each variable in the Time & Date table (except the 
Seconds variable). The user may define constants to be used with the Seconds variable. Tiles 
constants should be in the ranee of CO to 39. 
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Year variable: the Years table includes symbolic names for the years (starting from 1991). The 
user may add constants to this table and also modify the names of the existing constants - see 
Figure 10-4. 

Month variable: the Months variable includes the names of all months of the year. This table is 
protected and is not editable - sec Figure 10-5. 

Date variable: the Dates table includes all possible dates: from the 1st of the month up to the 
31st. This table is also protected and is not editable - see Figure 10-6. 

Day variable: the Days table includes all possible days of the week. This table is also protected 
and is not editable - see Figure 10-7. 

Time variable: the Time Constants table allows you to define constants with values in a 24-hour 
format Hr:Mn (Hr varies between 0 and 23, and Mn varies between 0 and 59). 

Examples: 

1) The following rung, activates the DyStrt process at a specific hour, defined as SrtTim. 

TIME 

StrTim 

DyStrt 
( JSP ) 

Note that the differentiator causes a single access to the DyStrt process at the beginning of the 
minute defined by the StrTim variable. 

2) The following, rung, performs the same operation five days a week (Saturday and Sunday are 
not included). 

DAY DAY TIME 
I+ Ti 

I I 

Sat Sun StrTim 

DyStrt 
( JSP ) 

3) The following rung performs the. MnStrt process at the first of the month throughout the entire 
day. In the same way it is possible to condition the process performance on a month and/or year. 

DATE 
I 1 

- I 

st 

MnStrt 
JSP ) 
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Table Name: Years 
Table Symbol: 
Data Type: Int Constant 

Edit Table 

COS Name: 
Last Index (Ind): 1 

Ind Name Value 

0 Yr1991 1991 

1 Yr1992 1992 

sors - To Scr011-;-Er-TO seCeciEE-ta; Ti 12';22:0.4 

Fi2ure 10-4. Years Table 

Table Name: Months 
Table Syrbol: 
Data Type: Int Constant 

Edit Table 

cos Name: 

Last Index (Ind): 11 

Ind Name Value 

0 Jan 1 

1 Feb 2 

2 Mar 3 

3 Apr 4 

4 May 5 

5 Jun 6 

6 Jul 7 

7 Aug 8 
8 Sep 9 

9 Oct 10 

10 Nov 11 

11 Dec 12 

Cursors - To ScroitEntor-To Slect, 5cc-To F;Ie, Fl Iita 12:22:3-3 

Fi °tire. 10-5. Months Tabk: 
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Table Name: Dates 
Table Symbol: 
Data Type: Int Constant 

Edit Table 

System and Constants Tables 

COS Name: 

Last Index (Ind): 30 

Ind Name Value 

0 l'st 1 

1 2'nd 2 

2 3'rd 3 

3 4'th 4 

4 5'th 5 

. . . 

. ' - - 

- . - 
. 

- 
. 

- . - . 
- 

- . - . 

28 29'th 29 

29 30'th 30 

30 31'st 31 

cursors - elect 

Figure 10-6. Dates Table 

Table Name: Days 
Table Symbol: 
Data Type: Int Constant 

Edit Table 

COS Name: 

Last Index (Ind): 6 

Ind Name Value 

0 Sun 1 

1 Mon - 2 

2 Tue 3 

3 Wed 4 

4 Thu 5 

5 Fri 6 

6 Sat 7 

Cursors:-:-. To Scroll,. Enter-To Select Esc-Jo.Eiit F6-Lo6. File FlNelp.1223:04 

Figure 10-7. Days Table 
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2.3 Index TABLE 

This table (that may be edited) allows the user to define the necessary indexes for writing 
programs. It is recommended to define indexes with one-character symbolic names (such as I, 
J, K, etc.) for creating 6-character symbolic names for variables. The variable name field in the 
Ladder Diagram is 8-character long: SYMBOL,x. 

For further details refer to paragraph 13 (Index) in chapter 8, Ladder-Diagram Language. 

2.4 Reserved Flags TABLE 

This table, shown in Figure 10-8, includes variable flags (such as I/O Fail, Power-up), handled 
by fixed functions in the system. These flags are used for exchanging information between the 
control program written by the user and the RTU system software, or used by the appropriate 
rungs when requested through the appropriate functions. 

I/O_FI: This variable is set by the system; '1' indicates that one of the I/O modules is faulty. 

This variable may be used to activate a local relay output, named BELL, that is reset by a local 
pushbutton, named ACK. 

I/O 
IT I 

ACK 

BELL 
( L ) 

BELL 
( U ) 

The differentiator causes the Latch operation to be' performed only at I/O_FI appearance. 

The I/O Fl variable may also be used for sending events to the central. Refer to the RTU Event 
Reporting paragraph in chapter 12, User Defined MDLC Communication. 

Init: Initialization. This variable is set by the system to '1' when a new application is 
downloaded to the RTU during "reset-load" (all variables are preset). If this variable is used, it 
should be reset at the end of the process. 

For example, the PreSet process is run at initialization. At the end of the process, the Init 
variable is reset to '0'. 

Part of 
Main 
Process 

Pre Set 
Process 

rit PreSet 
( JSP ) 
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System and Constants Tables 

Table Name: Reserved Flags 
Table Symbol: 
Data Type: System Flags 

COS 

Last 

Name: 

Index (Ind): 23 

Ind Name Value 

0 I/O_Fl 

!nit 

2 PwrUp 

3 AC_Fal 
4 BatFal 

8 TskPrA 

9 TskPrB 
10 TskPrC 

11 TskPrD 

16 Errlog 

17 TimTag 

18 DetCY 
19 CntCom 

0. 0r0......kEnter , to Select c 

Figure 10-8. Reserved Flags Table 

49:170 

PwrUp: A variable set by the system to 'I' upon power-up or power restore (not as the Init 
variable that is set to '1' only at cold start-up). If the PwrUp variable is used, it should be reset 
after performing all power-up operations. 

The PwrUp variable may be used as a condition to perform various operations at power-up as 
in the following example. 

Power-up 
Operations 

CONT 

PwrUp 
1/I 

CONT 
( JMP ) 

PwrUp 
( / ) 

When the PwrUp variable is not true (no power-up), the runes that perform the power-up 
operations are skipped. 

AC Fal: This flag is set by the system to 'I' in case a power failure causes switching to a 
back-up battery. It is reset when power restores. A parallel external LED AC(FAIL) on the CPU 
front panel is lit upon AC power fail. 

Note that this flag is relevant only if the unit is equipped with a back-up battery. 
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For example, if the AC power failure is longer than 10 minutes, a local buzzer will sound and 
an event will be sent to the central. The FalDly delay-on timer is defined as a Minutes Timer and 
its value is set to 10:00 (10 minutes). 

AC Fal 

FalDly 
I 

FalDly 
t 

FalDly 
(DON) 

BUZZER 
) 

- - - event transmission 

Bat Fal: This flag is set by the system to '1' in case the voltage of the back-up battery is low. 
Note that this flag is relevant only if the unit is equipped with a back-up battery. 

TskPrA TskPrD (Task Priority): These four system flags indicate to the ladder whether the 
A to D tasks are running or not. Refer to the RUNP output operator in chapter 8, Ladder 
Diagram Language. 

En-Log: This flag is set by the system to '1' in case there is at least one error in the error log 
file. It is reset when the file is empty. 

The Err Log variable may be used for informing the control center that there is an erro 
(Err Log=1) - refer to the following rung as an example. 

ErrLog 
It} 

INFOER 
(JSP) 

When ErrLog =1 the program jumps to the INFOER (inform error) process. This process 
performs the task of sending events to the control center. In this case, the event is an error event. 
An example of such a process is given in chapter 12, User Defined MDLC Communication - 
paragraph 4, RTU Event Reporting. 

TimTag: This flag is set by the system to '1' in case there is at least one message in the Time 
Tag log file. It is reset when the file is empty. 

The TimTag variable may be used for informing the control center that there is a message 
(TimTag= 1) in the Time Tag log file - refer to the following rung as an example. 

TimTag INFTAG 
(JSP) 

When TimTag= I the program jumps to the INFTAG (inform time tag) process. This process 
performs the task of sending events to the control center. In this case, the event is a message in 
the Time Tag log file. An example of such a process is given in chapter 12, User Defined 
MDLC Communication - paragraph 4, RTU Event Reporting. 
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DefC_Y: This flag is set by the system to ' only when the RTU "knows" its default central. 
At the first transmission of the central (after system setup), each RTU holds the routing to the 
default central. If such a transmission has not occurred (DefC_Y=0), then an RTU transmission 
to the default central will result with an error - the ERR LED of the MOSCAD RTU will light. 

For example, refer to a process that performs burst communication towards the default central. 
This process- includes the following rung: 

Esite 
(MOVE) 
Cntral 

To prevent an RTU transmission to the default central without "knowing" the default central 
(such a transmission will result with an error), the transmission rung should be conditioned on 
the DefC_Y flag, as follows: 

DefC_Y 
1 1 1- 

TxEvnt 
(CALL) 
b 

The TxEvnt function will be called only when DefC_Y =1, that is the RTU "knows" its default 
central. 

CntCom: This variable indicates whether there is any communication (interrogation, command, 
broadcast, event acknowledge) to the central or not. This variable is set to 'I' whenever the 
central has succeeded to communicate with the unit. 

For example, it is possible to activate a DOF timer (with a T preset time) according to the 
CntCom variable in order to change the RTU mode of operation in case of central failure 
(CntCom =0), as follows: 

CntCom 
1 (DOF) 

T MODE2 

1 1/ ( L ) 

The MODE2 user bit may be used to activate the RTU in an independent mode of operation. If 
MODE2 =0, there is communication with the central. If MODE2 = 1, there is no communication 
with the central. 

2.5 Performance Monitor TABLE 

The Performance Monitor values are handled by fixed functions in the system. They may be 
displayed during on-line monitoring. For further details refer to the Monitor paragraph in 

chapter 9, Application Programming. 
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2.6 User Ports TABLE 

The User Ports table is a buffer that is used in communication for ports defined as User Ports 
(ladder controlled) in the Site Configuration program. The associated constants tables are:. User 
Port Names, User Port Modes, User Port Protocols, and User Port Baud Rates. For a detailed 
explanation and examples, refer to chapter 11, User Defined Ports. 

2.7 Sites TABLE 

The Sites table is applicable only for RTU-to-RTU communication, event reporting, and data 
burst. This table is used to define all the RTUs that the present RTU wishes to communicate 
with. For each destination RTU, the user should define a symbolic name, logic address (Site ID), 
and the link (link ID) through which it is connected. When programming the process using the 
ladder rungs, the user should employ only the symbolic site name in the appropriate rung for 
sending the data to that site. For further details including examples, refer to chapter 12, User 
Defined MDLC Communication. 

2.8 Tx Event TABLE 

The Tx Event table is used as a buffer when sending events to the central. The events should be 
defined in the constants Event Definitions 1 & 2 tables. The MDLC Port ID's table includes the 
port name(s) which connects the central computer to the FIU. For further details refer to chapte 
12, User Defined MDLC Communication. 

2.9 Data Burst TABLE (z V 1.44) 

The Data Burst table is used by the RTU to transmit data to the central. The data to be 
transmitted may be either a complete row of a multi-column table or a single-column table. For 
further details refer to chapter 12, User Defined MDLC Communication. 

2.10 Reserved Values TABLE 

This table, shown in Figure 10-9, includes system values that may be used in the process 
programming for various purposes. 

Self1D: This variable provides the Site ID of the unit. 

For example, this variable may be used when you do not want to create many applications with 
minor changes. You can use the Self1D variable to modify one common application according 
to the needs of a specific RTU. 
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Table Name: Reserved Values 
Table Symbol: 
Data Type: System Values 

Edit Table 

System and Constants Tables 

COS Name: 

Last Index (Ind): 0 

Ind Name Value 

0 SelfID 

68P02995G 10 

r. 

Figure 10-9. Reserved Values Table 
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10-13 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 237 of 814



Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 238 of 814



Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 239 of 814



Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 240 of 814



) CHAPTER 11. USER DEFINED LOCAL PORTS 

1. GENERAL 

Some ports in the system may be defined as User Ports by using the Site Configuration program 
(refer to chapter 5, Site Configuration). The User Ports are controlled by the Ladder Diagram 
through the appropriate functions and through the User Ports table (that is one of the System 
tables). There are specific Constants tables, described below, that are used for user defined 
communication. 

When a port is defined as a User Port, the port and the protocol are controlled by the user that 
writes the rungs. For example, you may use a port for printing on a printer or for connection 
to a computer (or any other smart unit) by writing the appropriate protocol. 

NOTE 

The RS232 ports in the system use a telephone-type 8-pin 
connector. To connect any equipment that requires standard RS232 
interface, you should use one of the following cables: 

1) Terminal adapter cable FLN6457 (with the female 25-pin D-type 
connector) for connection to a terminal, computer, or printer). 

2) Modem adapter cable FLN6458 (with the male 25-pin D-type 
connector) for connection to an external modem. 

To connect between two RS232 ports of two sites in the MOSCAD 
system (configured as RS-Link in the Site Configuration program), 
use the abovementioned cables (connect between the male and 
female 25-pin D-type connectors). You can not connect between 
two RS232 ports without these cables. 
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2. USER PORTS TABLE 

The User Ports table is the link between the user rungs and the communication software that is 

part of the RTU system software. The number of rows in the table should be defined according 
to the number of User Ports defined in the Site Configuration program. 

Each row in--the table includes the variables and flags for each User Port. User_l refers to 
row 0, User _2 - to row I, and User _3 - to row 2 (refer to the User Port Names table in the 
Constants Tables list). Use these symbols to specify the port to be referred (the assignment of 
the physical ports is performed by the Site Configuration program). 

Select the User Ports table from the System Tables list. The User Ports table is shown in 

Figure 11-1. 

Table Name: User Ports 

Table Symbol: 

Edit Table 

COS Name: 

Last Index (Ind): 0 

Last Index Name: LstPrt 

Ind PTxFIg 

(bit) 

PRXFIg 

(bit) 

PRxChr 

(int) 

PRxNum 
(int) 

PrtFal 
(bit) 

PrtMod 
(iprm) 

Protcl 

(iprm) 

PrtRat 

(iprm) 

0 

Cursors Ta.Scrotl..: Enter-:.ro Select:: 04$#ONOWINZ 

Figure 11-1. User Ports Table 

Each variable is described in the following subparagraphs according to its related function. 

2.1 PTxF1g VARIABLE and SEND OPERATOR 

The PTxFIg flag is updated once the SEND operator is called. The SEND operator sends 
messages (character strings) to the appropriate port. After calling the SEND operator, the PTxFIg 
flag specifies whether or not the message has been taken by the system for transmission (queue 
is full). PTxFIg = '1' means that the message has been taken. 
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For example: 

I 

This is a DEMO message. 

User Defined Local Ports 

USER_2 
( SEND ) 

This rung sends the message in the window to USER_2 (User Port no.2). The next rung, after 
performing the SEND operator, should check whether the message is to be sent or not (since the 
system buffer is full). You should insert the value of USER_2 into an index variable (for 
example, x) and then check if PTxF1g,x is equal to 1 or not. 

If the message was not taken for transmission, then the SEND operator should be activated again 
after a while. 

NOTES 

1) You may call the SEND function with an index that has been 
loaded with the appropriate value: USER_1 to USER_3. 

2) Instead of using PTxFlg,x, you may use the following: 

PTxFIg or PTxF1g,0 for User Port no.l. 

P'TxF1g,1 for User Port no.2. 

PTxF1.0_,,2 for User Port no.3. 

The SEND operator sends a free-format message to the ports defined as User Ports. 

free-format message 

USER_1 
( SEND ) 

When the rung is true, the message in the window is sent to the User Port specified above the 
SEND operator. 

The message may include characters, text, and also variables combined with text. The message 
may be sent to a printer, terminal, or may be used for communicating with any other unit using 
serial protocol. 
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NOTE 

If the rung conditions are constantly fulfilled and you want to send 
the message only once, a differentiator should be used. 

For example, the following rungs print a message that includes the temperature when it exceeds 
HiLmt or goes below LowLmt. TEMP is the temperature variable and HiLmt and LowLmt are 
constants. 

1 >EMP 1 

HiLmt 

TEMP 

LowLmt 

USER_2 
(SEND) 

The temperature is: <TEMP> degrees. 

<TEMP> indicates to the unit that the value of the TEMP variable should be sent. The variable 
in between the angular brackets must be defined in the data base. The variable may be either 
from a single-column table or from a multi-column table including an index (for example, 
Status,I). 

The variable values will be printed/displayed according to the following formats: 

Format 1: 

<BIT> : Sends the value of a discrete variable (0 or 1) when a space leads the digit: "_0" or 
" 1" (i.e., two characters). 

Format 2: 

< VAL> : Sends the value of the VAL variable defined as one of the following data types: 

Integer Value 

Integer Parameter 

Mapped Value 

Value Input, Value Output 

PPH 

Index 
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Integer Constant 

The value is sent as a fixed field of six characters in the range of -32,768 to +32,767. For 
example: 

30000 
-27263 

+12 
-500 

1 

0 

If the VAL variable is defined as one of the following data types, then the value is sent as a fixed 
field of 16 characters in the range of -3.402823466 x1038 to +3.402823466 x1038: 

Real Value 

Real Parameter 

Scaled AI, Scaled AO 

Real Constant 

Format 3: 

< <BIT>: Sends the value of a discrete variable (0 or 1) without a leading space. 

Format 4: 

< <VAL>: Sends the value of the VAL variable in its actual length (not as a fixed field 
length). 

NOTE 

Formats 1-4 convert the value of the variable into an ASCII string 
while format5 sends the value of the variable as a character directly 
to the port: 

Format 5: 

'n < STRING,I > : Sends a series of characters (n characters) whose codes (variables) are stored 
in the low bytes of the variables in a column named STRING (starting at STRING,I). For I =K 
the first string to be sent is LOWBYTE(STRING,K) and the last one 
LOWBYTE(STRING,K+n). It should be noted that n may be an integer constant or index. n as 
index allows to send a string with variable length (supported from version 1.63). 

The ' <STRING,I > sends a single character; i.e., ' <STRING,1> =- ' I < STRING,1> 
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When the unit sends the text, it adds at the end of each line <LF> and <CR> characters. The 
codes appear in the following order: <LF> (Hex-0A) and <CR> (Hex-OD). 

You may cancel the insertion of these two codes by adding the " \" character at the end of the 
line (after the last character). This feature is useful when defining a protocol by the SEND 
operator and also when sending "Escape Sequences" or part of sentences to a terminal screen. 

For example, the following rung positions the cursor on column 30 of the first line and then 
sends the following heading: ALARM REPORT SCREEN. 

F- 
-[1;30H\ 
ALARM REPORT SCREEN 

NOTE 

USER_1 
( SEND ) 

Make sure that the terminal accepts ''Escape Sequences". 

The first line in the window positions the cursor on the screen. The "Escape Sequence" starts 
with the Esc character; type the Esc character on your keyboard - the - symbol will appear on 
the screen. 

The \ character at the end of the first line informs the system not to insert <LF> and <CR> 
at the end of the "Escape Sequences". 

NOTE 

If, the \ character at the end of a line is part of your text, then add 
a space at the end of the line. 

The rung may be written in another way: 

-[1;30HALARM REPORT SCREEN 

USER_1 
( SEND ) 

In this example, it is difficult to identify the beginning of the text. 

NOTES 

1) To print a variable in 24-hour format, use Le< VAL> . This 
will send the VAL variable as: " HH:MM". For example, 
% <TIME> will send the TIME variable in this format. 
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2) The system automatically identifies a Timer variable (Hours, 
Minutes, or Seconds) in between < > or < < > , and sends it in 
Timer format: " XX:YY for <Timer> and "XX:YY" for « Timer> . 

To print at different locations of the screen, use the following format: 

4-4<<y>;<<X>H 

where: 

y is the variable that represents the row number 

x is the variable that represents the column number 

For example, for row 14, column 24: y =0x3134 (the ASCII values of 1 and 4, respectively) and 
x=0x3234 (the ASCII values for 2 and 4, respectively). 

2.2 PRxFIg VARIABLE 

The PRxF1g variable is updated by the system when the GetChr and GetDgt functions are called. 
The variable receives the value '1' whenever a character is read from the selected User Port. If 
the PRxF1g variable is '0' after calling the GetChr function, it means that no character has been 
received. Refer to the PRxChr and PRxNum variables. 

2.3 PRxChr VARIABLE and GetChr FUNCTION 

The GetChr function is called by the CALL operator. It reads one character from the specified 
port into the PRxChr variable in the appropriate row of the User Ports table. 

You should ensure that the reading operation was successful (a character has been read) by 
checking the PRxF12. variable (refer to paragraph 2.2). 

The following rung will read a character from User Port no.3. 

GetChr 
( CALL ) 

USER _3 

The ASCII table, accessed from the Constants Tables list, contains all the characters that you 
may use for comparison with the PRxChr value. The ASCII characters are detailed in 
Table 11-1. 
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Ind Name Value 

0 ChrDgt 8196 
1 Chr_Lf 10 

2 -Chr_Cr 13 

3 ChrEsc 27 

4 ChrSpc 32 

5 Chr_A 65 

6 Ch r_B 66 

7 Chr_C 67 

8 Chr_0 68 
9 Chr_E 69 

10 Chr_F 70 

11 Chr_G 71 

12 Chr H 72 

13 Chr_l 73 

14 Chr_J 74 

15 Chr_K 75 

-16 Chr_L 76 

17 Chr_M 77 

18 Chr_N 78 

19 Chr_0 79 

20 Chr P 80 

21 Chr_0 81 

22 Chr_R 82. 

23 Chr_S 83 

24 Chr_T 84 

25 Chr_U 85 

26 Chr_V 86 

27 Chr_U 87 

28 Ch r_X 88 

29 Ch r_Y 89 

30 Chr_Z 90 

31 Chr 97 

32 

_a 
Chr b 98 

33 Chr_c 99 

34 Chr 'd 100 

35 Chr_e 101 

36 Chr f 102 

37 Chr g 103 

38 Chr h 104 

39 Chr i 105 

40 Chr 106 

41 

_j 
Chr 107 

42 

_k 
Chr l 108 

43 Ch r__m 109 

44 Chr 110 

45 

_n 
Chr o 111 

46 Chr_p 112 

47 Chr 113 

48 

_q 
Chr 114 

49 

_r 
Chr s 115 

Table 11-1. ASCII Table 

Ind Name Value 

50 Chr t 116 

51 Chr u 117 

52 Chr_v 118 

53 Chr u 119 

54 Chr x 120 

55 Chr 121 

56 

_y 
Chr z 122 

57 Chr_0 48 

58 Ch r_1 49 

59 Chr_2 50 

60 Chr_3 51 

61 Chr_4 52 

62 Chr_5 53 

63 Chr 6 54 

64 Chr_7 55 

65 Chr_8 56 

66 Chr9 57 

67 Chr__C 128 

68 Chr ii 129 

69 Chr_e 130 

70 Chr 131 

71 

_a 
Chr 132 

72 

_a 
Chr 133 

73 _ Chr_a 134 

74 Chr_c 135 

75 Chre 136 

76 Chr_e 137 

77 Chr_e 138 

78 Chr i 139 

79 Chr-i 140 

80 Chr 1 141 

81 Chr A _ 142 

82 Chr_A 143 

83 Ch r_E 144 

84 Chr 145 

85 

_x 

Chr_A 146 

86 Chr_o 147 

87 Chr ii 148 

88 Chr 149 

89 

_b 
Chr_O 150 

90 Chr 6 151 

91 Chr_y 152 

92 Chr if, 153 

93 Chr-_ii 154 

94 Chr_1 64 

95 Ch r( 40 

96 Chr_) 41 

97 Chr* 42 

98 Chr + 43 

99 Chr- 45 

Ind Name Value 

100 Chr_/ 47 

101 Chr_: 58 

102 Chr; 59 

103 Chr_< 60 

104 Chr = 61 

105 Chr2 62 

106 Chr_? 63 
107 Chr_ \ 92 

108 Chr_] 93 

109 Chr_( 91 

110 Chr" 94 

111 Chr! 33 

112 Chr_!! 34 

113 Chr_# 35 

114 Chr_S 36 

115 Chr 37 

116 Chr_& 38 
117 Chr_' 39 
118 Chr_( 123 

119 Chr_) 125 
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2.4 PRxNum VARIABLE and GetDgt FUNCTION 

The PRxNum variable may receive a series of digits by using the GetDgt function. It indicates 
the equivalent of that series at any given time. 

The GetDgt function is called by the CALL operator. It reads one digit from the specified port 
into the PRiNum variable in the specified row. PRxNum = (old PRxNum)*10 + Input Digit. 

Once the GetDgt function has been executed, you should check the following: 

PRxFIg is '1', indicating that a digit has been read from the port. 

PRxChr has received the value of ChrDgt (8196 - refer to the ASCII table). If the value of 
the PRxChr variable is not equal to ChrDgt, it means that the received character is not a 

digit. In this case the received character is stored in the PRxChr variable and PRxNum is 

not affected. 

2.5 PrtFal VARIABLE 

The PrtFal (Port Fail) variable is updated by the system when the SEND function is called. The 
PrtFal variable specifies the status of the port: 

PrtFal=O indicates that the port is OK. 

PrtFal=1 indicates that the port is faulty. 

2.6 PrtMod, Protcl and PrtRat VARIABLES 

The PrtMod (Port Mode), Protcl (Protocol), and PrtRat (Port Rate) variables allow you to define 
the mode of operation, protocol, and baud rate for the communication port. These variables may 
be set by the user when building the User Ports table using the Show Related Data option. The 
default is: 8 bit, no parity, one stop bit, binary protocol, and 1,200 baud. The user can modify 
these variables during runtime by using the MOVE operator on the appropriate constants, 
detailed in the following tables. 
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2.6.1 PrtMod Variable 

The PrtMod variable may receive one of the modes that appear in the User Port Modes table 
(one of the Constants tables) - see Figure 11-2. The various modes are described in the following 
way: 

7b/8b - stand for 7 bits or 8 bits, respectively. 

Np/Ev/Od - stand for no parity, even parity, or odd parity, respectively. 

IS/2S - stand for I stop bit or 2 stop bits, respectively. 

For example, 7bEv2S means 7 bits, even parity, and 2 stop bits. 

Table Narre: User Port Modes 

Table Symbol: 
Data Type: Int Constant 

Edit Table 
COS Name: 

Last Index (Ind): 7 

Ind Name Value 

0 AW01$ 0 

1 766:i2.t 1 

2 7bJd2S 2 

3 7bEv1S 3 

4 7b0d1S 4 

5 8bNp2S 5 

6 8bEv1S 6 

7 8b0d1S 7 

tats:Stir'L To-SP6A1',-,IntrdSeect 

2.6.2 Protcl Variable 

c, 
1). OM F6 Log. Oe $0 

Figure 11-2. User Port Mode Table 

The Protcl variable defines the protocol to be used. It may receive one of the options that appear 
in the User Port Protocols table (one of the Constants tables) - see Figure 11-3. 

In the Binary protocol (default in the table and in the system), the characters are transparently 
transferred. 

The XonXof protocol defines the ports for ASCII and automatically supports the Xon and Xoff 
control characters. 
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Table Name: User Port Protocols 

Table Symbol: 

Data Type: Int Constant 

Edit Table 

User Defined Local Ports 

COS Name: 
Last Index (Ind): 1 

Ind Name Value 

0 tC06.16.. 0 

1 XonXof 1 

CUrsors - To Scrott, Enter- elect. Es 

2.6.3 PrtRat Variable 

x t, F6-log File, Fl-Help 13:53:36 

Figure 11-3. User Port Protocols Table 

The PrtRat variable defines the port baud rate. It may receive one of the options that appear in 
the User Port Baud Rates table - see Figure 11-4. 

Table Name: User Port Baud Rates 
Table Symbol: 
Data Type: Int Constant 

Edit Table 

COS Name: 

Last Index (Ind): 5 

Ind Name Value 

0 30C1P74:: 300 
1 Wad 600 
2 12008d 1200 

3 2400Bd 2400 
4 4800Bd 4800 

5 96008d 9600 

Cursors -1Pr011trtier-4ePtYES.64OEft6I.LOg Fite, fl,fetP 15:58:43 

Figure 11-4. User Port Baud Rates Table 
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3. EXAMPLE OF BUILDING LOCAL COMMUNICATION PROCESSES 

3.1 GENERAL 

The following example describes the relevant processes of a simple case: a keyboard and screen 
of a terminal connected to the unit port. A header will be displayed at the top of the screen and 
then the message "Enter Number". The end user will enter a number while each digit will be 
displayed (echo). After pressing [Enter], the number is multiplied by a factor (defined in the data 
base). The result is then displayed. 

3.2 DATA BASE DEFINITIONS 

Two value variables (STATE and RESULT) are used in the process programming. They are 
defined in a User table, named Internal Variables - see Figure 11-5. 

Table Name: Internal Variables 
Table Symbol: IntVar 

Data Type: Integer Value 

Edit Table 

(int) 

COS Name: 

Last Index (Ind): 1 

Ind Name Value 

0 STATE 

1 RESULT 

To SOcit FO-Leg Fite. FT-le :53 

Figure 11-5. Internal Variables Table 

An internal parameter (FACTOR) is also used in the process programming. It is defined in a 
User table, named Internal Parameters - see Figure 11-6. 

Four constants, Header, Keyln, OutSt, and Finish, which define the STATE variable, are also 
used in the process programming. They are defined in a Constant table, named Internal Constants 
- see Figure 11-7. 
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Edit Table 
Table Name: Internal Parameters 
Table Symbol: InParm 
Data Type: Integer Parameter (iprm) 

User Defined Local Ports 

COS Name: 

Last Index (Ind): 1 

Ind Name Value 

0 FACTOR 30 
1 0 

so cr 

Figure 11-6. Internal Parameters Table 

Edit Table 
Table Name: Internal Constants 
Table Symbol: InCnst 
Data Type: Integer Parameter (iprm) 

COS Name: 
Last Index (Ind): 3 

Ind Name Value 

0 Header 0 

1 Keyln 1 

2 OutSt 2 

3 Finish 3 

Cursor 

Figure 11-7. Internal Constants Table 
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The following process list, shown in Figure 11-8, includes all subprocesses. 

r---i.MOSCAD Application Programmer 
Set Library 

DEMO 
Data Base Builder 

I/O L 

Save 
Compi 

Downl 
Monit 
Print 
Create Central File 
Describe Project 
DOS Shell 

Print Processes 
Edit Description 
Search Rung 
Search Name 

Process Name Description 

. 'f., 

NeadrP 
KeyInP 
OutP 

Main process 
Sends headers 
Displays & calculates 
Displays the result 

Figure 11-8. Process List 

MAIN - The main process calls the subprocesses as a function of the STATE variable. 

HeadrP - Sends a header and instructions to the screen. 

KeyInP - Positions the cursor and displays the typed number after each digit. 

OutP - Sends amessage to the screen including the result. 

3.3 MAIN PROCESS 

The main process controls the KM local communication. The main process checks the STATE 
variable and jumps to a subprocess accordingly. First, the process sends the headers to the 
screen. Then, the process receives the number entered by the end user and multiplies it by an 
internal factor. Finally, the result is sent to the screen, and the STATE variable is reset to 0. 

Note that the process is serial and any subprocess will not be performed until the previous one 
has been executed (by the STATE variable that is advanced after the subprocess execution). After 
performing one complete cycle of receiving, computing, and displaying the result, the STATE 
variable is compared to the Finish variable to start another cycle. 

The main process rung list is displayed in Figure 11-9. 
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- ---,--, 
Move Rung 

Process MAIN 
Copy Rung 

Description 

Delete Rung 

- Rung list 
Rung Name Description 

J_KyIn 
J_OutP 
Reset 

Jumps to HeadrP subprocess 
Jumps to KeyInP subprocess 
Jumps to OutP subprocess 

Resets the STATE variable 

Figure 11-9. Main Process Rung List 

The rungs are as follows: 

STATE 
J Hadr 

Header 

STATE 
J_KyIn 

Keyln 

STATE 
J_OutP 

OutSt 

STATE 
Reset 

Finish 

PrxFtg,0 

HeadrP 
( JSP ) 

KeyInP 
( JSP ) 

OutP 
( JSP ) 

GetChr 
(CALL) 
USER 1 

STATE 
(MOVE) 
Header 

PrxNum,0 
( RST ) 
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3.4 HeadrP SUBPROCESS 

This subprocess sends messages (headers) to the screen by the following rungs: 

I 

4--(2J 

-(1;25H\ 
THIS IS A DEMO SCREEN 
4-13;OH\ 
Enter Number :\ 

PTTF1g, 0 

USER_1 
( SEND ) 

STATE 
(MOVE) 
Keyln 

The first row in the window clears the screen. The second row positions the cursor in column 
25 of the first line of the screen. The third row includes the header to be displayed. The fourth 
row positions the cursor at the beginning of line 3 of the screen, and the last row includes the 
message "Enter Number :" to be displayed. 

The second rung checks the PTxF1g,0 (indicates the flag of port USER_1) variable. If it is 1, it 
means that the messages have been taken for transmission to the port, and the STATE variable 
is assigned the Keyln value. 

3.5 KeyInP SUBPROCESS 

This subprocess receives each key press (checks whether it is a numeric or non-numeric key) and 
displays the digits typed in. Then, upon receiving the CR character, the number is multiplied by 
the FACTOR constant. At this stage, the STATE variable is advanced. The subprocess comprises 
the following rungs: 

(1) 

(2) 1 

PRxF1g ,0 PRTChr , 0 
1 -I 

ChrDgt 

4-[5;0H<PRxNum,0>\ 

(3) I 

11-16 

PRxF1g ,0 0 

1- 

Chr_CR 

GetDgt 
( CALL ) 

USER_1 

USER_1 
( SEND ) 

RESULT 
X PRxNum, 0 
FACTOR 

STATE 
(MOVE) 
OutSt 
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The first rung (1) calls the GetDgt function in order to read a digit into the PRxNum variable. 

The second rung (2) checks that a digit has been received (PRxF1g,0 is true) and that it is a digit 
by comparing the value of the received digit (PRxChr,O) to ChrDgt. If so, then the accumulated 
number PRxNum is sent to the screen. 

The third rung (3) checks if a CR character has been received (PRxF1g,0 is true and the value 
of the received character is Chr CR). If it so, then the received number, accumulated in 
PrxNum, is multiplied by the FACTOR constant, the result is inserted into the RESULT 
variable, and the STATE variable is advanced. 

3.6 OutP SUBPROCESS 

This subprocess sends the result to the screen. It comprises the following rungs: 

( SEND ) 

4-17;OH\ 
INPUT NUMBER MULTIPLIED BY FACTOR = <FACTOR> 
EQUALS TO <RESULT>. 
STRIKE ANY KEY TO CONTINUE 

PTxF1g , 0 STATE 
(MOVE) 
Finish 
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CHAPTER 12. USER DEFINED MDLC 
COMMUNICATION 

1. GENERAL 

The MOSCAD system uses the MDLC protocol, based on the OSI (Open Systems 
Interconnection) model published by ISO. The protocol comprises the seven recommended layers 
adapted for SCADA (refer to chapter 16, Communication Protocol) and supports all 
Programming Tool Box functions. It also supports the following functions: 

Central-to-RTU data transfer 

Central-to-RTUs broadcast 

RTU event reporting 

RTU burst-reporting 

RTU-to-RTU communication 

1.1 CENTRAL-to-RTU DATA TRANSFER 

The central is able to affect (read/write from/to) any RTU in the system, since all RTU data base 
tables are known to the central. The definition of the RTU data base tables is automatically 
transferred to the central by means of the Create Central File function (refer to chapter 9, 
Application Programming). 

In addition, any cross-section of any table can be downloaded from or uploaded to the central. 
The central may download/upload any number of rows, columns, a complete table, and one or 
more columns in one or more rows if they pass a specific qualification. 

This type of communication is almost transparent to the process in the RTU. The definition of 
the data base tables cross-sections to be included in each transmission is performed by the Data 
Transaction Selectors (refer to the 1GC/M manual, Motorola publication no. 68P02993G60). 

The central may condition the data transfer from the RTU on the COS flag. The RTU will 
transmit only the row numbers of the required tables in which the COS flag is true, and the 
relevant data. When the data is transferred to the central, the RTU resets the COS flag to 0. 
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The COS flag is a single bit for every row of all tables. It may be true in the following cases: 

Any change in one of the table entries, defined as Discrete Input, will automatically set the 
COS flag of the appropriate row. 

In table column/s defined as Value Input, any change in the last reported data that is greater 
than COS delta (defined for every Value Input in the I/O Link) will automatically set the 
COS flag of the appropriate row. 

By applying the Ladder Diagram operators on the COS Name variable. The user can define 
the conditions (such as, calculated variables) to set/reset the COS flag. 

To set the COS flag in a single/multi-column table, you should use the following rung: 

<Name> , I 
( L ) 

<Name> is the COS Name that you have assigned to the single/multi-column table. I is an 
index that indicates the row of the relevant COS flag. 

NOTES 

1) Previous versions of the Programming Tool Box have supported 
the COS flag by means of the SetCOS function. 

2) From version 1.70 of the Programming Tool Box, the COS flag 
is supported by the COS Name variable. 

3) When upgrading previous versions, the SetCOS function is still 
supported. Remember that if the relevant rungs of the SetCOS 
function are deleted, you will have to use the COS Name variable 
to handle the COS flag. 
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1.2 CENTRAL-to-RTU BROADCAST 

The system enables simultaneous data transmission to a group of RTUs. This type of 
communication, called Broadcast, should modify the RTUs' mode of operation or serve as a 
trigger for a specific operation. The broadcast command includes the necessary information 
concerning the addressed RTUs and the command itself. 

The broadcast may be transmitted over a specific link or all links in the system. The broadcast 
message includes a condition (qualifier). The broadcast is received by all RTUs on the specified 
link/s. Only the RTUs that fulfill the condition will refer to the broadcast (the other RTUs that 
do not fulfill the conditions will ignore the broadcast). An unlimited number of RTU groups may 
be created by defining different qualifiers. The qualifiers are defined in the Qualifiers table 
(reserved by the system as one of the User Tables). 

Since the value of the qualifier can be dynamically changed, the composition of the RTU group 
can vary accordingly. Each RTU checks the validity of the qualifier; if the condition is valid, the 
RTU automatically belongs to the group. 

The broadcast command then assigns a value to a specific variable in the Qualifiers table in all 
RTUs that belong to the group. 

Broadcast reception does not require any support in ladder diagram; it is sufficient to define the 
qualifiers in the Qualifiers table to be used by the user process. 

Since the central does not know how many RTUs will belong to the group, there is no 
acknowledgement for this type of communication. Therefore, you should use broadcasts only 
when a synchronized operation is to be performed on a group of RTUs. 

Logically, the broadcast may be described in the following manner (Quail and Qual2 are two 
variables defined in the Qualifiers table): 

If (Quail = x) then Set Qual2 = y. 

The Qual2 variables of all RTUs having a Quail variable equal to x, receive the value of y. The 
y value may be used to control the RTUs' mode of operation or as a trigger for a specific 
operation. You may create any number of groups by defining different qualifiers in the Qualifiers 
table. Each RTU may belong to more than one group according to the defined qualifiers. 

1.3 RTU EVENT REPORTING 

This type of communication is designated for reporting events that have occurred in the RTU to 
the control center. The Scheduler in the central (refer to the IGC/M manual) uses the events as 
conditions. Upon reception of an event, the Scheduler can transmit/receive data to/from either 
the RTU that has transmitted the event or any group of RTUs. 

The events are defined during RTU process programming, where each event is defined by a 
symbolic name in the Events table (refer to paragraph 4). 
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1.4 RTU-to-RTU COMMUNICATION 

The RTU-to-RTU communication is used for transferring data between different RTUs. The 
system provides all variables and constants to be used for this type of communication. The 
communication system supports network communications, including transmission retries in case 
of communication failures. 

Since all variables and constants required for this type of communication are already included 
in the appropriate System tables, the user may build the applicable communication process 
through the process programming, using rung sequences. The user should specify the data to be 
transmitted and the name of the addressed RTU. Each RTU may send/receive frames including 
up to 80 values (160 bytes). 

1.5 VARIABLES/CONSTANTS & FUNCTIONS USED FOR MDLC COMMUNICATION 

1.5.1 Variables/Constants 

The user can control the MDLC two-way communication between RTUs (burst and broadcast) 
and event reporting to the central by using the appropriate variables/constants and functions 
provided by the system (refer to paragraph 1.5.2). 

The variables and constants are from the following data base tables: Sites Table, RTU-to-RTU 
Comm Buff, Tx Event, Tx Burst, and Event Definitions. 

1.5.2 Communication Functions available via the CALL Function 

Data transfer between RTUs and event reporting to the control center are supported by the 
following functions that are executed by the CALL output operator: 

SndFrm (Send Frame): Transmission of an MDLC frame initiated by the RTU to another 
RTU. 

AnsFrm (Answer Frame): Answering of an MDLC frame in response to another RTU 
transmission. 

RcvFrm (Receive Frame): Reception of an MDLC frame transmitted by another RTU. 

TxEvnt (Transmit Event): Transmission of an event to the control center. 

Burst (z V 1.44): Transmission of data to the control center. 
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2. Sites TABLE 

In the Sites table you should define all the RTUs which perform RTU-to-RTU communication, 
and the central /s you want to send events to. The Sites table, shown in Figure 12-1, includes four 
columns/fields, as follows: 

Site Ndme - symbolic name of the RTU or group of RTUs. 

Site ID - the RTU Site ID as defined in the Site Configuration program. 

Link ID - the link through which the RTU is connected to the network. Pressing [Enter] 
when the cursor is in this field will display a choice list. 

ComFal (k V 1.44) - indicates whether the communication to a specific site is faulty or not. 

Table Name: Sites Table 
Edit Table 

Last Index (Ind): 1 

Last Index Name: LstSit 

SInd Site Name Site ID Link ID ComFal (bit) 

0 

1 

Cntral 
unitl 

65633 
109 

LINE 8 

LINE 9 
RS -tink 1 
RS-link z 
RS-tink 
RS-tink 4 
Rs-tink 5 
RS-link 6 
RS.link 7 
Rs-tfnk 8 
RS-tank 9 
RAD101 

RAD101/1 
RA0101/2 
RADI01/3 

r ;keys scroll ENTER -selects . ';:t§t exits choice Me 

Figure 12-1. Sites Table 

The site names defined in this table should be used when writing rungs. The system will 
communicate with the RTUs according to the Site IDs and Link IDs defined in this table. 

The first row in the table, Cntral (for central), is the system default central. If the system 
includes several centrals that are designated to receive events, they should be defined in this 
table: the central symbolic name and the Site ID and Link ID of the RTU/FIU connected to that 
the control center. 

In this table you may also define names of groups for transmitting broadcasts (do not confuse 
RTU-to-RTU communication broadcast with broadcasts that are sent from the central to a group 
of RTUs according to qualifiers). To define a broadcast, define the Site ID as 0. The Link ID 
should be the link name to which the broadcast is to be transmitted. To send a broadcast to all 
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RTUs in the system, the Link ID should be ALL_LINKS (selected from the choice list). 

NOTES 

1) When Site ID = 0, all RTUs in the specified link (or all RTUs 
in the system if Link ID = ALL_LINKS) will receive the 
transmitted frame. You may add conditions to the transmitted 
frame by using the variables of the Qualifiers table. In this case, 
only the RTUs that fulfill the conditions will refer to the 
transmitted frame. 

2) When using the Site_ID variable for setting the DstSit or for 
comparison with SrcSit, then the Monitor mode will display the 
Site_ID index in the Sites table and not its real value. The reason 
why this is different from other variables is to make the 
communication more efficient without spoiling the use of symbolic 
names. 
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3. RTU-to-RTU COMMUNICATION 

3.1 GENERAL 

An RTU-to-RTU communication consists of transferring information between an application 
defined for one RTU and another application defined for a parallel RTU. When configuring the 
RTU application the user should update the applicable tables previously defined. 

The RTU-to-RTU communication includes a frame transmission (of Origin type - see paragraph 
3.2.3) from RTU A to RTU B and a frame transmission (of Answer type - see paragraph 3.2.3) 
from RTU B to RTU A with or without data as an acknowledgement. 

NOTE 

You may also send a broadcast from RTU A to a group of RTUs. 
There is no acknowledgement. 

3.2 RTU-to-RTU Comm Buff TABLE 

The communication between RTUs is carried out by the RTU-to-RTU-Comm Buff table (see 
Figure 12-2), which includes buffers for transmission and reception (TxBuf and RxBuf). Data 
is transmitted by inserting it into the TxBuf and calling the SndFrm or AnsFrm functions. The 
data received by the RcvFrm function is stored in RxBuf. 

Table Name: RTU To RTU Comm Buff 

Buffers 

Controls 

DstSit 

Tx_Len 

SrcSit 

FrmTyp 

Rx_Len 

Edit Table 

Last Index (Ind): 0 

Last Index Name: BufEnd 

Ind TxBuf RxBuf 

(int) (int) 

0 

Last Index (BufEnd) <0-79>: 

rAtet& 

Figure 12-2. RTU-to-RTU Comm Buff Table 

3.2.1 Last Index (BufEnd) 

The Last Index (BufEnd) defines the size of the transmit/receive buffers - the maximum number 
of values (up to 80) to be transmitted/received. The buffers consist of values, each comprised 
of 16 bits. 
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3.2.2 Transmit Variables 

DstSit (Destination Site): The name of the addressed RTU, as defined in the Sites table. The 
DstSit variable is used only by the SndFrm function. 

Tx Len (Transmit Length): The number of values to be transmitted. This number must be 
between 1 and the number of values defined in the buffer. After the frame is transmitted, the 
system clears Tx_Len variable to 0. 

TxBuf (Transmit Buffer): Up to 80 variables that are the transmit buffer. Use the MOVE 
operator to insert the variables into the TxBuf (you may use indexes). 

3.2.3 Receive Variables 

ScrSit (Source Site): After calling the RcvFrm function, this variable receives the name of the 
transmitting RTU. The site identification is performed by comparing the RTU name (in the SrcSit 
variable) to the RTU names defined in the Sites table (see paragraph 2). 

FrmTyp (Frame Type): When a frame is received, this variable is updated according to the type 
of frame received. There are five types of frames in the RTU-RTU Frame Types table (one of 
the Constants Tables) shown in Figure 12-3, as follows: 

Origin - For a frame that has been transmitted by the SndFrm function from the other RTU. 
An answer is required. 

Answer - For a frame that has been transmitted by the AnsFrm function from-the other 
RTU. No answer is required. 

Grp Cal - For a frame that has been transmitted by a group-call from the other RTU. No 
answer is required. 

Messag 1.61) - For a frame that has been transmitted by the SndFrm function from the 
other RTU. No answer is required. 

NOAns - When the RcvFrm function is activated and the addressed unit has not answered, 
SrcSit receives the index of the unit and Rx Len is reset to 0. 

Rx Len (Receive Length): The number of values received (up to 80). When the frame is 
received by the RcvFrm function, the Rx_Len variable is set to the number of values received 
by the buffer. If no frame is received Rx_Len is reset to 0. 

RxBuf (Receive Buffer): Up to 80 variables that are the receive buffer. 
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Table Name: RTU-RTU Frame Types 

Table Symbol: 
Data Type: Int Constant 

Edit Table 
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COS Name: 
Last Index (Ind): 4 

Ind Name Value 

0 Origin 0 

1 GrpCal 1 

2 Answer 2 

3 Messag 3 

4 NO Ans 4 

Figure 12-3. RTU-RTU Frame Types Table 

NOTE 

If a frame of Origin type is received, a frame of Answer type 
should be sent as an acknowledgement. If there is no data to send 
back, you should send a frame (of one value) as an 
acknowledgement. If such a frame is not transmitted as an answer, 
the frame of Origin type will be retransmitted. . 

3.3 TRANSMIT MODE 

The transmission is performed through the RTU-to-RTU-Comm Buff table. The user should write 
rungs to set the destination site name (DstSit variable), the Tx_Len (number of values to be 
transmitted in the frame), and move the values to be transmitted by the MOVE operator, to the 
corresponding variables in TxBuf. 

The transmission is initiated by calling the SndFrm function. 

I 

SndFrm 
( CALL ) 

<Error>, n 

After calling the SndFrm function, the Tx_Len variable should be checked. If this variable has 
been reset to 0, it means that the frame has been queued for transmission. If it has remained the 
same, it means that the frame has not been taken for transmission because the internal buffers 
are full. In this case, you *should retry sending the frame after a period of time (by using a 
timer). 
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In case of failure, such as faulty addressed RTU, the bit ( <Error> ,n) specified by the user 
below the CALL operator is set to ' 1 ' to indicate a failure. You should select the name of the 
variable (after defining it in the data base). You also can define a column for these error bits and 
use an index (Err,x) to indicate an error for each RTU. 

3.4 RECEIVE MODE 

The receive function is carried out by using the following rung: 

RcvF rm 
( CALL ) 

When a frame is received, the Rx_Len variable is set by the system to the number of values in 
the received frame, and the SrcSit variable is set to the name of the transmitting site. The 
transmitting site name (SrcSit) should be checked by comparing it (using comparator elements) 
to the site names defined in the Sites table. The frame type should be compared to the frame 
types defined in the RTU-RTU Frame Types table. 

If no frame has been received, the function is returned with Rx Len =0. 

NOTE 

If the transmitting site is not defined in the Sites table, the frame 
is received by the system and SrcSit = -1. 

To answer a call initiated by another RTU, the answering function is carried out by_using the 
following rungs: 

DstSit 
( MOVE ) 

SrcSit 

Tx_Len 
( MOVE ) 

#1 

AnsFrm 
( CALL ) 

DstSit should receive the SrcSit from which the Origin frame has been sent. Tx_Len should be 
assigned the value of I even if there is no data to transmit (used as an acknowledge). 

The AnsFrm function is identical to the SndFrm function except that the error bit name is not 
included. 

NOTE 

The answer frame is transmitted to the site that sent the frame of 
Origin type. 
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4. RTU EVENT REPORTING 

4.1 Tx Event TABLE 

Transmitting an event (including the data and time of occurrence) to a central is performed by 
the variables defined in the Tx Event table - see Figure 12-4. 

Table Name: Tx Event 

Table Symbol: 
Data Type: Integer Value 

Edit Table 

(int) 

COS Name: 

Last Index (Ind): 3 

Ind Name Value 

0 Eueti 
1 6/1.66 
2 ESite 

3 EPrtID 

$ JOA8000440R02, 
Figure 12-4. Tx Event Table 

The Tx Event table includes the following variables: 

Event: This variable should be loaded with the name of the event to be transmitted by using the 
MOVE operator. The event names are defined by the user in the Event Definitions tables. After 
calling the TxEvnt function, check if this variable has been reset to 0. If it is reset, -it means that 
the event has been sent. If not, try to resend it after a period of time (by using a timer). 

Evindx (Event Index): This index, attached to the event, provides additional information on the 
event. For example, refer to a pump table of five rows defined for five pumps. If a failure 
(defined as PmpFal) has occurred then the EvIndx can be used to indicate the row number 
(pump) that has failed. 

ESite (Event Site ID): This variable should be loaded with the name of the central site to which 
the events are to be transmitted. If the system includes several centrals, then the Site ID and Link 
ID of the RTU/FIU that each central is connected to, should be defined in the Sites table. If you 
wish to transmit only to the active central (default central), you should use the Cntral name that 
appears in the first row of the Sites table, and check that DefC_Y 1 and not 0. 
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EPrtID (Event Port ID): The central is usually connected to one of the FIU ports (in some cases 
directly to an RTU). Since the event is transmitted to the FIU address, the port should also be 
specified. This variable should be loaded with one of the following values: Comp_l or Comp_2 
(refer to the MDLC Port ID's table in the Constants Tables menu). If the ESite variable is 
defined as the default central (the first line in the Sites table), you should not refer to the EPrtID 
variable. 

4.2 Event Definitions 1 and Event Definitions 2 TABLES 

These identical two tables enable the user to fill in event definition names (the code values are 
automatically inserted for each name) - see Figure 12-5 that includes several event name 
examples. The event names defined in these tables are automatically transferred to the control 
center by the Central File and may be used in the control center without the need to redefine 
them. 

Table Name: Event Definitions 1 

Table Symbol: 
Data Type: Int Constant 

Edit Table 
COS Name: 

Last Index (Ind): 9 

Ind Name Value 

0 0 

1 PmpFal 1 

2 HiTemp 2 

3 FLOOD 3 

4 Fire 4 

5 Tamper 5 

6 6 

7 7 

8 8 

9 9 

Figure 12-5. Event Definitions 1 Table 

T Tv. the MOVE operator to move an event name to the Event variable prior calling the TxEvnt 
function. 

NOTE 

Do not use the first entry (index =0) since after calling the TxEvnt 
function, this value is reset by the system to 0, indicating that the 
event has been transferred to the transmission queue. 

12-12 
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4.3 TxEvnt FUNCTION 

To send an event you should enter the values into the Tx Event table variables by the MOVE 
operator and call the TxEvnt function - refer to the following rungs as an example. 

I 

DefTY 

In this example the I index indicates the number of the failed pump. 

ESite 
( MOVE ) 

Cntral 

Event 
( MOVE ) 

PmpFa I 

Evindx 
( MOVE ) 

I. 

TxEvnt 
( CALL ) 

<Error> , x 

NOTE 

If all events are to be transmitted to the same central, then you 
should activate the first two rungs only once since the ESite and 
EprtId variables will not change. 

After calling the TxEvnt function, you should check that the Event variable has been reset, as 
indication that the event has been sent. If the Event variable has not been reset, it means that the 
event has not been taken for transmission (all buffers are full). In this case, you should try 
resending the event after a period of time (by using a timer). 

The RTU sends the event through the communication network to the control center and receives 
an acknowledgement for the event from the control center. 

If the event has not been acknowledged after a specific number of retries, the system will set a 
bit ( < error > ,n; defined by the user), to indicate that the event has not been acknowledged by 
the control center. 
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4.4 Data Burst TABLE 

Transmitting data (a row of a table) from an RTU to the central is performed by the variables. 
defined in the Data Burst table - see Figure 12-6. 

Table Name: Data Burst Table 

Table Symbol: 
Data Type: Integer Value 

Edit Table 

(int) 

COS Name: 

Last Index (Ind): 2 

Ind Name Value 

0 BSite 
1 BPrtID 

2 BStat 

Figure 12-6. Data Burst Table 

The Data Burst table includes the following variables: 

BSite: The name of the control center site to which the data is to be transmitted. If the system 
includes several control centers, then the Site ID and Link ID should be defined in the Sites 
table. 

BPrtID: The control center is usually connected to one of the FIU ports (in some cases RTU). 
Since the data is transmitted to the FIU address, the port should also be specified. This variable 
should be assigned one of the following values: Comp_I or Comp_2 (refer to the MDLC Port 
ID's table in the Constants Tables menu). If the BSite variable is defined as the default central 
(the first line in the Sites table), you should not refer to the BPrtID variable. 

BStat: After calling the Burst function, you should check the BStat variable. When the data burst 
is taken for transmission into one of the system buffers then BStat=0, and when there is no free 
buffer, the burst dita will not be transmitted and BStat=1. 

In case of a burst transmission, the RTU can transmit data equivalent to one complete row of a 
table. If it is a multiple-column table,the table name and row number must be specified in the 
process programming. If it is a single-column table, only the table name should be specified. 
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4.5 Burst FUNCTION V 1.44) 

To transmit data from an RTU to the central you should specify the name of the central to which 
the data is to be transmitted, and define the data to be transmitted (table symbol and row number) 
- refer to the following rungs as an example. 

DefC_Y 

Tbl is the data table symbol and I is the row number index. 

BSite 
( MOVE ) 

Cntral 

Burst 
( CALL ) 

Tbl , I 
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S. EXAMPLE OF RTU-to-RTU COMMUNICATION 

5.1 GENERAL 

The following example is an application of RTU-to-RTU communication, designed for evaluation 
of the communication between two sites, named Site A and Site B. 

Site A initiates, at definite intervals, a value transmission to Site B. Site B, after receiving the 
value, is supposed to transmit back the same value to Site A. 

Each transmission, initiated by Site A, is conditioned by the success of the previous transmission 
cycle. Any failure in the communication should stop the system, and show the failure cause. 
Site A increments the transmitted value when starting a new cycle. 

It is possible to get a printout of the number of transmissions and receptions that Site A has 
performed at any time by pressing the PRINT pushbutton. 

The RESET pushbutton allows the restarting of the application (as well as when the system has 
stopped). 

5.2 SHE A 

5.2.1 Data Base Definitions 

5.2.1.1 Internal Values 

The following value variables are used in the process programming: 

TxVal - the transmitted value 

RxVal - the received value 

TxCntr - counts the number of transmissions 

RxCntr - counts the number of receptions 

BsyTry - counts the number of retries in case the value is not taken for transmission (no free 
buffers in the transmit queue) 

These variables are defined in one of the User tables, named Internal Variables table 
("Integer Value" data type) - see Figure 12-7. 

5.2.1.2 Communication Constants 

Three constants, #0, ONE, and N are also used in the process programming. They are defined 
in one of the Constant tables, named Comm. Constants table - see Figure 12-8. 
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Table Name: Internal Variables 

Table Symbol: IntVar 
Data Type: Integer Value 

Edit Table 

(int) 

User Defined MDLC Communication 

COS Name: 

Last Index (Ind): 4 

Ind Name Value 

0 TxVal 

1 RxVal 

2 TxCntr 

3 RxCntr 

4 BsyTry 

ile$ fl 

Figure 12-7. Internal Variables Table 

Edit Table 

Table Name: Comm. Constants 
Table Symbol: InCnst 

Data Type: Integer Parameter (iprm) 

COS Name: 

Last Index (Ind): 2 

Ind Name Value 

0 #0 0 

1 CNE 1 

2 N 10 

Figure 12-8. Comm. Constants Table 
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5.2.1.3 Communication Timers 

Two Seconds timers are used in the process programming, as follows: 

TryDly - timer of 1:00 second used in case the value has not been taken for transmission 

Cycle - timer of 30:00 seconds, a complete transmission cycle 

These timers are defined in one of the User tables, named Comm. Timers table - see 
Figure 12-9. 

Table Name: Comm. Timers 

Table Symbol: ComTmr 

Data Type: Timers Second 

Edit Table 

(Sc:Ms) 

COS Name: 

Last Index (Ind): 1 

Ind Name Value 

0 TryDly_ 01:00 
1 Cycle 30:00 

et 

Figure 12-9. Comm. Timers Table 

5.2.1.4 Discrete Inputs 

Two discrete inputs, RESET and PRINT, are used in the process programming. They are defined 
in one of the User tables, named Buttons table - see Figure 12-10. 

5.2.1.5 Discrete Outputs 

The following discrete outputs (LEDs), defined in one of the User tables, named LEDs table (see 
Figure 12-11), are used in the process programming: 

Tx On - transmit indicator 

BsyFal - indicates that the value has not been taken for transmission 

Tx Fail - indicates that acknowledgement has not been received 
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.Table Symbol: buttons 
Data Type: Discrete Input 
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COS Name: 

Last Index (Ind): 1 

Ind Name Value 

0 RESET 

1 PRINT 

trti 

Figure 12-10. Buttons Table 

Table Name: Leds 
Table Symbol: leds 

Data Type: Discrete Output 

Edit Table 

(d-o) 

COS Name: 

Last Index (Ind): 2 

Ind Name Value 

0 TxOn 
1 BsyFal 

2 TxFail 

Cursors:,, 

5.2.1.6 Sites 

' ............ crop;; EntTo elect, 

Figure 12-11. LEDs Table 

Site B (the name of the site that Site A communicates with) should be defined in the Sites table 
(one of the System tables). 
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5.2.2 User Rungs 

The rungs are as follows: 

cle 
I 

TxVal 
Prepar 

Cy/I 

RxVal 

TxVal 
( CTU ) 

TxBuf,0 
( MOVE ) 

TxVal 

DstSit 
( MOVE ) 

Site B 

Tx_Len 
( MOVE ) 

ONE 

BsyTry 
( MOVE ) 

N 

Cycle 
( DOF ) 

The Prepar rung checks if a new cycle is to be started according to the Off Delay timer 
30:00 seconds. The transmission of another value is disabled by this timer during the 
transmission cycle. The rung also verifies that no failures have occurred by comparing TxVal 
and RxVal. If they are not equal, it means that a failure has occurred. 

If a new value is to be transmitted, then TxVal is advanced by the CTU operator and its value 
is assigned to TxBuf,O for transmission. Site_B is moved to the DstSit variable to specify the 
destination site. Tx Len receives the value ONE (one value is to be transmitted), and BsyTry 
receives the value of N, which indicates the number of retries in case the value is not taken for 
transmission. 
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BsyTry 
Trnsmt 

#0 

TryDly 
I/I 
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Tx Len 

#0 

SndFrm 
( CALL ) 

TxFail 

BsyTry 
( CTD ) 

BsyTry 
( RST ) 

TxCntr 
( CTU ) 

TryDly 
DOF ) 

#0 

BsyTry Len 
ITI 

#0 #0 

TxOn 
) 

BsyFal 
( L ) 

Tx_Len 
( RST ) 

The Trnsmt rung calls the SndFrm function until BsyTry is 0 (the value has been transmitted). 
The TxOn LED is lit by the relay on element. The rung checks that the TryDly is not on (delay 
between retries). The transmission is then enabled by calling the SndFrm function. TxFail will 
be set to '1' in case of failure. BsyTry is decremented (the value has been transmitted once). 

If the value has been taken for transmission (Tx Len =0), BsyTry is reset to 0 (to prevent calling 
the SndFrm function) and TxCntr (counts the number of transmissions) is advanced. 

If the value has not been transmitted (Tx_Len +0), the Off Delay timer TryDly is activated. 

If all retries have been performed (BsyTry=0) and the value has not been transmitted 
(Tx_Len+0), the BsyFal LED is lit and Tx_Len is reset to 0. 

Receiv 

Rx1rn SycSit FrmTyp 

#0 Site_B Answer 

RcyFrrn 
( CALL ) 

RxVal 
( MOVE ) 

RxBuf , 0 

RxCntr 
( CTU ) 

The reception is carried out by calling the RcyFrm function. Rx_Len should not be 0 if a value 
has been received. If so, and the SrcSit (transmitting site) is Site_B, and the received frame is 
of Answer type (FrmTyp=Answer), then RxBuf,0 (the received value) is moved into the RxVal 
variable. Rx Cntr is advanced. 
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I 

RESET 

Report 
PRINT 

t 

RESET . 

( SCAN ) 

Report 
( JMP ) 

TxVal 
( RST ) 

RxVal 
( RST ) 

TxCntr 
( RST ) 

RxCntr 
( RST ) 

BsyTry 
( RST ) 

Tx_Len 
( RST ) 

BsyFal 
( U ) 

TxFail 
( U ) 

USBR_1- 
( SEND ) 

No. of transmitted frames = <TxCntr> 
No. of received frames = <RxCntr> 
Tx Value = <TxVal> Rx Value = <RxVal> 

TxOn 
( SCAN ) 

The buttons are scanned by the SCAN operator. If the RESET button is pressed, all variables 
(Tx Val, RxVal, TxCntr, RxCntr, BsyTry, Tx_Len, and Rx_Len) are reset to 0. If the PRINT 
button is pressed, the message in the window will be sent to the screen. Note that since there are 
no codes in the window, the message will be displayed in scroll mode. 
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5.3 SITE B 

5.3.1 Data Base Definitions 

5.3.1.1 Internal Values 

The BsyTry value variable is used in the process programming. This variable counts the number 
of retries in case the value is not taken for transmission. It is defined in one of the User tables, 
named Internal Variables table - see Figure 12-12. 

Table Name: Internal Variables 
Table Symbol: IntVar 

Data Type: Integer Value 

Edit Table 

(int) 

COS Name: 

Last Index (Ind): I 

Ind Name Value 

0 ElsyTry 

1 

cro t'. . 

Figure 12-12. Internal Variables Table 

5.3.1.2 Communication Constants 

Three constants, #0, ONE, and N are also used in the process programming. They are defined 
in one of the Constant tables, named Comm. Constants table - see Figure 12-13. 

5.3.1.3 Communication Timers 

A Seconds timer, TryDly, is used in the process programming. This.timer is of 1:00 second and 
is used in case the value has not been taken for transmission. It is defined in one of the User 
tables, named Comm. Timers table - see Figure 12-14. 
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Table Name: Comm. Constants 
Table Symbol: CmCnst 

Data Type: Int Constant 

Edit Table 
COS Name: 

Last Index (Ind): 2 

Ind Name Value 

0 #0 0 

1 ONE 1 

2 N 10 

curs 

Figure 12-13. Comm. Constants Table 

Table Name: Comm. Timers 

Table Symbol: ComTmr 

Data Type: Timers Second 

Edit Table 

(Sc:Ms) 

COS Name: 

Last Index (Ind): 1 

Ind Name Value 

0 TryDly 01:00 
1 

: 00:00 

irSO 
.,:-.:- 

To Scroll Enter To Se 
. .. ile F1 Help 13 53 36 .. . 

Figure 12-14. Comm. Timers Table 

5.3.1.4 Discrete Outputs 

The following discrete outputs (LEDs) are used in the process programming: 

TxOn - transmit indicator 

BsyFal - indicates that the value has not been taken for transmission 
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These discrete outputs are defined in one of the User tables, named LEDs table - see 
Figure 12-15. 

Table Name: Leds 
Table Symbol: leds 

Data Type: Discrete Output 

Edit Table 

(d-o) 

COS Name: 

Last Index (Ind): 2 

Ind Name Value 

0 TxOn 
1 BsyFal 

2 Mpffl 

et7T 

Figure 12-15. LEDs Table 

5.3.1.5 Sites 

Site A should be defined in the Sites table (one of the System tables). 

5.3.2 User Rungs 

The rungs are as follows: 

Receiv 
BsyTry 

it 

Rx Len FrmTyp 

#0 Origin 

RcyFrrn 
( CALL ) 

TxBuf , 0 
( MOVE ) 

RxBuf, 0 

Tx_Len 
( MOVE ) 

ONE 

BsyTry 
( MOVE ) 

N 

The first rung checks that the unit is not transmitting (BsyTry=0) before calling the RcyFrm 
function. Then, if Rx_Len+0 (a frame has been received) and the received frame is of Origin 
type, then the received value (in RxBuf,0) is assigned to TxBuf,0 (for transmission, Site B 
transmits back to Site A the same value). Tx_Len is set to ONE and BsyTry - to N (10). 
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Trnsmt 
BsyTry 1-1>i I / I 

TryDly 

#0 

Tx_Len 

#0 

T4Len 

#0 

-1 
Tx 

I 

+Tr BsyTry 

#0 #0 

AnsFrm 
( CALL ) 

BsyTry 
( CTD ) 

BsyTry 
( RST ) 

TryDly 
( DOF ) 

TxOn 
( ) 

BsyFal 
( L ) 

Tx_Len 
( RST ) 

TxOn 
( SCAN ) 

The Trnsmt rung transmits the value until BsyTry is 0. The TxOn LED is lit by the relay on 
element. The rung checks that TryDly is not on (delay between retries). The transmission is the 
enabled by calling the AnsFrm function. BsyTry is decremented (the value has been transmitte, 
once). 

If the value has been transmitted (Tx_Len =0), BsyTry is reset to 0. 

If the value has not been transmitted (Tx_Len 40), the Off Delay timer TryDly is activated. 
When the timer is on, the value is not transmitted (because of the Normally Closed element 
applied on TryDly). 

If all retries have been performed (BsyTry =0) and the value has not been transmitted 
(Tx_Len +0), the BsyFal LED is lit and Tx_Len is reset to 0. 
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CHAPTER 13, UTILITIES 

1. GENERAL 

This chapter provides the necessary information for using the powerful utilities of the 
Programming Tool Box. The following utilities are described: 

Service Dial-Up 

Export/Import 

Bacicup/Restore 

Site Time & Date 

Time-Tag Logger 

All utilities are accessed from the Programming Tool Box main menu - see Figure 13-1. 
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Utilities 

MOSCAD Programing Tool Box (V R1.70) 

SITE CONFIGURATION 
NETWORK CONFIGURATION 

APPLICATION PROGRAMMER 
-6 EXPORT / IMPORT 

-6 SITE TIME & DATE 
HARDWARE TEST & CALIBRATION 

-6 SERVICE DIAL-UP 
- BACKUP TOOL-BOX 

-6 RESTORE TOOL-BOX 
SETUP TOOL-60X 

ERROR LOGGER 
-6 TIME TAG LOGGER 

PROTOCOL ANALYZER 

SOFTWARE DIAGNOSTICS 

Figure 13-1. Programming Tool Box Main Menu 
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2. SERVICE DIAL-UP 

2.1 GENERAL 

One of the most important features of the Programming Tool Box is the capability to call a 
modem connected to any unit (RTU or FIU) in the system by means of a dial modem (HAYES® 
or compatible), and perform all functions of the Programming Tool Box remotely (from your 
office, home, or any other place). 

You may perform the following remotely: 

Site Configuration verification (upload) 

Application update 

Application monitor and debug 

System software diagnostics 

Error logger retrieving to identify hardware and software failures 

Hardware modules check and calibration 

2.2 MODEM CONNECTIONS 
(See Figure 13-2) 

Before using the Service Dial-up program, ensure that the baud rate of the IBM communication 
port is equal to the modem baud rate. Use the Programming Tool Box Setup program (select the 
Setup Tool-Box option from the Programming Tool Box main menu) to modify the IBM 
communication port baud rate. 

Connect the modem to the RTU (or FIU) communication port defined as RS-232 Local Computer 
port by the Site Configuration program. 

To connect the modem, use the modem adaptor cable FLN6458 (with male 25-pin D-type 
connector). 
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CENTRAL 
COMPUTER 

RS-232-C 

FIU 
COMMUNICATION UNK 

AUTO ANSWER 
MODEM 

I TELEPHONE 
1 UNE 

MODEM 

RTU RTU 

PROGRAMMING 
TOOL BOX 

Figure 13-2. Service Dial-Up Modem Connections 

NOTES 

1) The communication port is defined as Computer port to allow 
the engineer to temporarily -disconnect the modem and connect the 
Programming Tool Box instead. Note that the connection cable to 
the computer is different. 

2) The communication port baud rate should be equal to the 
modern baud rate. When connecting the Programming Tool Box 
instead of the modem, then the Tool Box baud rate should also be 
set up to be equal. 

RTU 

89A02998G73-0 

3) The unit that the modem is connected to may be referred as 
Local or by Site ID and Link ID. All other sites in the system 
should be referred to by their Site ID and Link ID. 

The modem connected to the site must be in Auto-Answer mode. 
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For example, for the Hayes Smart Modem 1200 the jumpers should be as detailed in Table 13-1. 

Table 13-1. Modem in Site - Jumpers Setting 

PARAMETER SWITCH OPTION POSITION 

DTR Status 

Auto Answer 

Command Recognition 

SW1 

SW5 

SW8 

Ignore DTR 

Enabled 

Disabled 

Down 

Up 

Up 

All other jumpers should be according to the default supplied by the manufacturer. 

The jumpers setting of the modem connected to the central are detailed in Table 13-2. 

Table 13-2. Modem in Central - Jumpers Setting 

PARAMETER SWITCH OPTION POSITION 

DTR Status 

Carrier Detect 

SW1 

SW6 

Ignore DTR 

Reflects Actual State 

Down 

Up 

All other jumpers should be according to the default supplied by the manufacturer. 
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2.3 SERVICE DIAL-UP PROGRAM 

The Service Dial-Up program is handled from one screen, shown in Figure 13-3. 

Port: COM1 Baud Rate: 1200 CD: OFF DSR: OFF 

Dial-up Service 

No. Name Phone No. Description 

1 

2 

3 

Central p9w011,800,528,1416 central station 

J1 Help ENTER Operations Menu a.sg Exit 13:04:12 

Figure 13-3. Service Dial-Up Screen 

The service dial-up table includes the following fields: 

No. - the reference number of the row. 

Name - a logical name of the addressed site. 

Phone No. - the phone number at the addressed site. If a pulse phone is to be used, you 
should enter p before the phone number (see example in Figure 13-3). You should refer 
to the modem manual for information about codes (such as wait, pause, etc.) to be added 
to the phone number. 

Description - a free-format field for describing the addressed site. 

The information/status line includes the following: 

Port - the communication port in use, as defined in the setup program. 

Baud Rate - the communication port baud rate (should be the same as the modem baud 
rate), as defined in the setup program. 

CD (Carrier Detect) - ON indicates that the telephone line is connected, and OFF indicates 
that it is not connected. 
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DSR (Data Set Ready) - ON indicates that the modem is on, and OFF indicates that the 
modem is off. 

You may access the Service Dial-Up Operations menu by pressing [Enter] when the cursor is in 
the No. field or by pressing [F2] when the cursor is in other fields. The Service Dial-Up 
Operations menu is shown in Figure 13-4. 

[Port: COMI Baud Rate: 9600 CD: OFF DSR: OFF 

Dial-up Service 

No Name Phone No. Description 

1 

3 

e000 p9011,800,528,1416 central station 

Dial the Phone no. 

Hang-up the Modem 
Insert a line 
Delete a Line 

Sort Lines by Name 

--. ----- 
1 General Help ENTER Select ---- ESC Ignore 13:05:35 Scrolling 

Figure 13-4. Service Dial-Up Operations Menu 

From this menu you may perform the following operations: 

Dial the Phone no. - After selecting this option the modem dials the phone number 
highlighted by the cursor. 

Hang-up the Modem - Use this option to disconnect the telephone line. 

Insert a Line - Adds a line below the line highlighted by the cursor. 

Delete a Line - Deletes the line highlighted by the cursor. 

Sorts Lines by Name - Sorts the table lines in alphabetical order according to their logical 
name. 

If you wish to exit the Programming Tool Box when the modem is connected, the following 
message will appear: The Modem is connected, do you wish to disconnect and exit?. Enter 'yes' 
or 'no' as needed. 
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3. EXPORT/IMPORT 

3.1 GENERAL 

The Export/Import utilities allow you to copy selected tables and/or processes between projects. 
Since the processes are connected to tables, duplicate names and illegal definitions might appear 
during import. Therefore, you must be careful when activating the Export/Import utilities. 

The Export/Import menu is displayed in Figure 13-5. 

Export/Import 
t Import Delete Show Last Log Set Export Library 

Figure 13-5. Export/Import Menu 

The Export/Import menu includes the following options: 

Export 

Delete 

Show I ast Log 

Set Export Library 
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3.2 EXPORT 

The Export function allows you to select the project that you want to copy, and define the tables 
and/or processes to be copied - see Figure 13-6. 

Export/Import 
Import Delete Show Last Log Set Export Library 

Enter Project Name:, 
Enter Export Name: 

03,-09.92 15:31 

12-17-91 14:25 

03-15-9210:33 
12.26-91 16:18 

EBASIC 

ONO 
MYONE 
PRG21 

Figure 13-6. Export Function 

From the choice list select the Project Name from which you want to copy and in the Enter 
Export Name field enter the Export Name to be defined. Following a menu is displayed for 
selecting the tables and processes to be included in the Export file. This menu, shown in 
Figure 13-7, includes two options, as follows: 

Select Tables - you may select User and/or user-defined Constants tables by using the [F6] 
function key. 

Select Processes -. you may select processes from the Process List by using the [F6] 
function key. 

After marking the selected tables and/or processes, the system asks you to save your selections, 
and then returns you to the Export/Import menu. 
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Figure 13-7. Export Selections Menu 

3.3 IMPORT 

To insert your selections into the project being worked on, you should use the Import function. 
When selecting this function, the screen shown in Figure 13-8 is displayed. 

In the Import to Project field, you should enter the project name into which you want to insert 
your selections. In the From Export field, you should enter the name of the Export file, which 
includes the desired selections. Both entries are selected from choice lists. 

At this stage the system allows you to modify your selections or proceed with the Import 
operation - see Figure 13-9. You may delete some of the selected tables and/or processes by 
selecting the Modify Selection option. When selecting the Execute option, your selections (original 
or modified) will be inserted in the project being worked on. 

Before inserting your selections, the software checks for errors. Tables/processes with errors will 
not be inserted. When the check is completed, you get a list of errors/warnings. You may decide 
to Continue or Abort the Execute operation. 

Each warning details the correction that will be performed in the tables/processes during Import. 

3.4 DELETE 

This option allows you to delete any selection performed by the Export option and saved by Ulu 

user. 
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Export/Import 
Delete Show Last Log Set Export Library 

Import To Project 

From Export: 

BASIC 03-09-92 15:31 
DEMO 12-17-91 14:25 

MYONE 03-15-92 10:33 
PRB21 12-26-91 16:18 

ur.or keys screlt, E?JIER selects und ESC exits choice ;nenu ;:lt) 

Figure 13-8. Import Function 

Export/Import 

Delete Show Last Log 

Import Al to PRG21 

.....=-100M6 Execute Import 

Figure 13-9. Import Operations Menu 
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3.5 SHOW LAST LOG 

This option displays the list of errors /warnings originated during the last Execute operation under 
the Import option. 

3.6 SET EXPORT LIBRARY 

The Set Export Library function serves for changing the path of the user export files library. The 
default directory is C: \TOOLBOX \USER \ 
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4. BACKUP/RESTORE 

The Backup /Restore utilities are similar to the DOS Backup and Restore commands. They allow 
you to backup the applications and configurations (site and system) to a diskette (or disk). 

4.1 BACKUP 

The first screen of the Backup utility, shown in Figure 13-10, lists the type of data to be backed 
up: Applications, Site Configuration, or Network Configuration. Use the [Enter] key to 
mark/unmark. In this screen you also may change the default source path if your applications 
and/or configurations are stored in other directories. 

B''' T 

Category Source Path Marked 

Applications 

Site Configuration 
Network Configuration 

C:\ToolBox\User 

C:\ToolBox\Config 

C:\ToolBox\Config 

I 
I 
I 

Starting Target Path 

Ft Help- 00 Exit 

Figure 13-10. Backup Utility - First Screen 

After marking your selections, press [Esc] -a window will be displayed asking you to type in 
the starting target path (the default is A:\). The starting target path is the root of the target path. 
If the starting target path is defined as A:\, then the same tree that exists on your hard disk will 
be created under A: \ . Once you have specified the starting target path press [F10] to proceed. 

The next screen displays all the files and directories of the selected categories to enable you to 
backup only selected files/directories. For each file/directory you have to enter 'YES' (from a 
choice list by pressing [Enter]) if you want to back it up. Next to each file/directory you can see 
the type of category in parentheses - see Figure 13-11. 

Before starting the Backup you may set several settings concerning the Backup operation by 
pressing [F2] - see Figure 13-12. 
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17:30:59 Jun-26-1991 

Directory Backup ? 

PUMPS (APPL) YES 

TANKS (APPL) NO 

RESERVOIRS (APPL) YES 

FOX11.CFG (SITE CONF) YES 

F0X22.CFG (SITE CONF) YES 

LOW7.CFG (SITE CONF) NO 

LOiJ81.SCF (NET CONF) NO 

et General Help Attql Specific Help F2 Utilities 'f10 Start/Quit menu 

Figure 13-11. Backup Utility - Second Screen 

7:50:35 Jun-27-1991 

Confirmation : No questions on copy 

Overwrite Overwrite confirmation 

Log File YES 

Save Settings 

Use alUgn 
Fl General Help t041 Specific Help 00 Exit 

Figure 13-12. Backup Settings 
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In the Confirmation field you may enter one of the following: 

No questions on copy 

Category confirmation 

File confirmation 

In the Overwrite field you may enter one of the following: 

Overwrite confirmation 

No questions on overwrite 

In the Log File field you may specify if you want a Log file to be generated or not (YES or NO). 

The Backup procedure will begin by pressing [F10] and selecting Stan. At this stage you may 
abort by selecting Quit. The next screen displayed is shown in Figure 13-13. 

Select Start backup (on formatted diskette) after inserting a formatted diskette in drive A. If the 
disk space is insufficient, the system will ask you to insert additional diskettes as necessary. 

You may select the Format diskette & start backup option if you want to format your diskettes 
before performing the Backup. The diskette is formatted by the Format DOS command without 
any switches. 

Insert First Diskette In Drive A . 

fl General Help fAlxg Select I Scrolling E.S..G Ignore 

Figure 13-13. Backup Utility - Third Screen 
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During the Backup operation the system displays the name of the file/directory being copied and 
also the free space in the diskette/disk. At the end of the operation, the following message is 
displayed: Backup Terminated, #11 files copied. Hit any Key... 

4.2 RESTORE 

The first screen of the Restore utility, shown in Figure 13-14, allows you to restore the 
backed-up files/directories. 

iiaiWe 

Category Target Path Marked 

Applications 

Site Configuration 

Network Configuration 

C:\ToolBox\User 

C:\ToolBox\Config 

C:\ToolBox\Config 

I 

I 
f 

"4 Help q0 Exit 

Figure 13-14. Restore Utility - First Screen 

In this screen you should mark the type of data to be restored: Applications, Site Configuration, 
or Network Configuration. Use the [Enter] key to mark/unmark. In this screen you may also 
change the starting source path if your applications and/or configurations are stored in other 
directories. 

After marking your selections, press [Esc] -a window will be displayed asking you to type in 
the starting source path (the default is A:\). Once you have specified the starting source path 
press [F10] to proceed. 

The next screen displays all the files and directories of the selected categories to allow you to 
restore only selected files/directories. For each file/directory you have to enter 'YES' (from a 
choice list by pressing [Enter]) if you want to restore it. You can see the type of category in 
between parentheses next to each file/directory - see Figure 13-15. 
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10:23:02 Jun-27-1991 

Directory Restore ? 

PUMPS 

FOX11.CFG 

(APPL) 

(SITE CONF) 

YES 

YES 

General Help Atjt.O Specific Help F2 Utilities mq Start/Quit menu 

Figure 13-15. Restore Utility - Second Screen 

You may change the Restore settings by using [F2] in the same way as described for the Backup 
utility (refer to paragraph 4-1). 

The Restore procedure will begin by pressing [F10] and selecting Stan. At this stage you may 
abort by selecting Quit. 
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5. SITE TIME & DATE 

The Site Time & Date utility enables you to update the time and date of any site in the system. 
The Site Time & Date utility screen is shown in Figure 13-16. 

Site ID: LOCAL Link ID: 

Computer Time 8 Date: Thu Jun 27 11:35:54 1991 

RTU Time 8 Date: Tue Jan 01 00:05:25 1991 

I Help E.SC Exit 

Figure 13-16. Site Time & Date Utility Screen 

The top window can not be edited. It displays the Site ID and Link ID and the time and date at 
both computer and site (RTU) as well. 

The bottom window menu includes the following two options: 

Update RTU & Time - Select this option if you want to update the time and date of the 
RTU whose Site ID and Link ID are displayed in the top window. 

Destination - Select this option to update the time and date of other sites in the system by 
specifying their Site ID and Link ID. 

NOTES 

1) If the site time and date are different from the PC time and date, 
they will be displayed in different colors. 

2) Make sure that the PC time and date are correct. If not, use the 
Time and Date DOS commands to update them. 
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6. TIME TAG LOGGER 

6.1 GENERAL 

The Time Tag Logger program allows the retrieval of time tag information from any site in your 
system. The information is retrieved from the TIME_TAG.LOG file located in the 
C:\TOOLBOX\LOG directory. 

The time tag information includes the following: 

Every change in the state of the inputs defined as Time-Tagged DI and the time of 
occurrence 

The old and new time when performing synchronization 

The information may be presented in two different modes: 

If the RTU file (central file) exists the logical names of the variables are displayed 

If the RTU file does not exist the coordinates (Z,Y,X) of the variables are displayed 

6.2 USING THE TIME TAG LOGGER 

The first screen of the Time Tag Logger is a menu that contains the following four options - see 
Figure 13-17. 

Figure 13-17. Time Tag Logger Menu 
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6.2.1 RTU File 

The RTU File option allows you to select the central file to be used by the Time Tag Logger. 
program. 

When selecting this option, the following screen is displayed (see Figure 13-18). 

Figure 13-18. RTU File 

The default is NONE. If the default is selected, the variables are displayed by their Z,Y,X 
coordinates, rather than their logical names. 

6.2.2 Time Tag 

To get the time tag information select the Time Tag option - the following screen is displayed 
(see Figure 13-19). 

After specifying the Site ID and Link ID of the site that you want to get time tag information 
from, press [F6] to get the information. To get the information and clear the logger press [F8]. 

If the site is locally connected, press CTRL-L (for local) when the cursor is in the Site ID field. 

To synchronize all the sites in the system press [F9]. You will be asked for the Link ID. Select 
All Links for synchronizing the entire system or any other specific Link ID. Since the. 
synchronization is according to the FIU time, use the Site Time & Date program to update tl 

FIU time. 
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-- Log File: C:\TOOLBOX\LOG\TIME_TAG.LOG 
RTU File is-77777777 

May 06 11:34:50 Site: LOCAL 

EVENT : Date = 06/07/92 Time = 06:05:25.376 Input1 --> 0 

EVENT : Date = 06/07/92 Time = 06:05:25.222 1N4 --> 1 

EVENT : Date = 06/07/92 Time = 06:05:25.222 1NVEC,2 --> 0 

EVENT : Date = 06/07/92 Time = 06:05:25.222 INVEC,4 --> 1 

... 

Figure 13-19. Time Tag Screen 

The following information is displayed in the Log File window: 

The name and location of the time tag log file 

The date, Site ID and Link ID 

Message/time tag information 

If an RTU file exists, a change in a Time-Tagged DI is recorded as follows: 

RTU File is:NEW.CUT 

May 06 11:34:50 Site: LOCAL 

EVENT : Date = 06/07/92 Time = 06:05:25.376 Inputl --> 0 

EVENT : Date = 06/07/92 Time = 06:05:25.222 1N4 --> 1 

EVENT : Date = 06/07/92 Time = 06:05:25.222 INVEC,2 --> 0 

EVENT : Date = 06/07/92 Time = 06:05:25.222 1NVEC,4 --> 1 

If no RTU file exists, a change in a Time-Tagged DI is recorded as follows: 

RTU File is'"77"77 
Jun 01 10:20:53 Site: LOCAL 
EVENT : Date = 12/05/92 Time = 21:45:25.111 Z=1 Y=65 X=17 --> 0 

EVENT : Date = 06/07/92 Time = 06:05:25.376 Z=2 Y=61 X=7 --> 0 

A synchronization operation is recorded as follows: 

RTU Fite is-77,77777 
May 14 10:45:32 Site: LOCAL 
Time SYNC : Old Date = 01/01/80 Old Time = 00:15:28.447 

New Date = 06/07/92 New Time = 12:13:45.056 
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You also may encounter the following messages: 

1) If there is no RTU file and no time tag information is available: 

RTU File is:?/??7,77 

May 06 11:19:59 Site: LOCAL 

No Time-tag Messages 

2) If the RTU file exists and the MOSCAD system software version of the unit is not compatible 
with the Programming Tool Box software version: 

RTU File is:D1_TEST.OUT 

May 06 11:20:03 Site: LOCAL 

Version Not Compatible 

3) If the RTU file exists and it is not compatible with the last compilation: 

RTU File is:D1_TEST.OUT 

May 06 11i34:50 Site: LOCAL 

CRC Not Compatible 

6.2.3 Log File 

When selecting the Log File option, a submenu is displayed - see Figure 13-20. 

Select F9: Send 

Figure 13-20. Log File Menu 

The Select option allows you to define the log file name and its location - see Figure 13-21. The 
default path and file name are: C:ITOOLBOXILOGlT/METAG.LOG. 

The Show option allows you to view the contents of the selected log file. 
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Ful l Path: 1..11My(p1fITAG:'; LOG 

Figure 13-21. Select Log File 

6.2.4 Set Library 

Utilities 

The Set Library option serves for changing the path of the user library. The default directory is 
C: \TOOLBOX\ USER. 
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CHAPTER 14. DIAGNOSTICS 

1. GENERAL 

This chapter provides the necessary information for using the diagnostics programs of the 
Programming Tool Box. The programs to be described are: 

Hardware Test & Calibration 

Error Logger 

Protocol Analyzer 

Software Diagnostics 

All tools are accessed from the Programming Tool Box main menu - see Figure 14-1. 

NOTE 

The Error Logger, Protocol Analyzer, and Software Diagnostics 
programs are intended for system software developers only. You 
should be familiar with these programs since you will occasionally 
be asked to activate them under control of system software 
developers. 
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MOSCAD Programming Toot Box (V R1.70) 

SITE CONFIGURATION 
NETWORK CONFIGURATION 
APPLICATION PROGRAMMER 

EXPORT / IMPORT 
SITE TIME 8 DATE 

- HARDWARE TEST 8 CALIBRATION 
SERVICE DIAL-UP 
BACKUP TOOL-BOX 

RESTORE TOOL-BOX 
SETUP TOOL-BOX 
ERROR LOGGER 

TIME TAG LOGGER 
PROTOCOL ANALYZER 

SOFTWARE DIAGNOSTICS 

rsors crab 6*g. 

Figure 14-1. Programming Tool Box Main Menu 
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2. HARDWARE TEST & CALIBRATION 

2.1 GENERAL 

The Hardware Test & Calibration program provides you with the ability to test all hardware 
modules mounted on any MOSCAD RTU either via the RS232 port of the unit or via the 
communication network. Using this program, you can also calibrate (in software) analog inputs 
and outputs-. 

The first menu of the Hardware Test & Calibration program is shown in Figure 14-2. 

MOSCAD Hardware Test 8 Calibration 

.esUnatfron UpLoad 

Figure 14-2. Hardware Test & Calibration Menu 

2.2 DESTINATION 

The Destination option enables you to define the site to be tested: local or remote - see 
Figure 14-3. 

Select the Local option if the unit to be tested is locally connected. 

If the unit to be tested is a remote unit, select the Remote option, and specify the Site ID and 
Link ID of the unit - see Figure 14-4. 
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MOSCAD Hardware Test & Calibration 

*Cdeiit Remote 

UpLoad 

Figure 14-3. Destination Menu 

MOSCAD Hardware Test & Calibration 

DestInatIon UpLoad 

Local RerrOta. 

riier se t t Exit 

Figure 14-4. Remote Destination 
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2.3 MODULE TESTS 

After defining the site to be tested, you should select the Upload option from the Hardware Test 
& Calibration menu (see Figure 14-2). The Programming Tool Box communicates with the site 
in order to upload its configuration (an appropriate message is displayed). The Tests screen 
shown in Figure 14-5, is then displayed. This screen includes a menu of the following three 
options: 

I/O - to test/calibrate all I/O modules of the unit 

CPU - to test the CPU module of the unit 

COMM - to perform various communication tests 

The Site ID (and Link ID, if remote) of the unit and the Application State are displayed at the 
top of the screen. The Application may be in one of the following states: No Application, 
Running, or Not Running (if an application exists in the RTU). To change the application state, 
use the [F6] function key. 

Site ID: Local 

MOSCAD Hardware Test 8 Calibration 

Application State: Running 

Tests 

CPU COMM 

AppticaTTPo. 

Figure 14-5. Tests Menu 

" " T3 03 
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2.3.1 I/O Modules 

After selecting the I/O option from the Tests menu, the I/O Test screen, shown in Figure 14-6, 
is displayed. This screen displays the modules of the unit (including the rack and module 
numbers) in the Configured Module Type column as defined in the Site Configuration. If a 
configured module is not actually mounted on the RTU, a "*" will be displayed in the 
appropriate row in the Conflict column. If modules are changed in the unit (different module type 
or different location), you should repeat the Upload function. 

Site ID: Local 

MOSCAD Hardware Test & Calibration 

Application State: Running 

I/O Test 

Ind Rack Module Configured Module Type Conflict 

2 

3 

4 

5 

6 

0 

0 

0 

0 

0 

0 

1 

2 

3 

4 

5 

6 

16-DI + 2 COUNTERS 

16-DO MAG.LATCH 
8-ANALOG INPUT 
4-ANALOG OUTPUT 

* 

cr 

Figure 14-6. I/O Test Screen 

To test/calibrate a specific module, position the cursor on the relevant row and press [Enter] - 
an appropriate screen will be displayed. 

2.3.1.1 16 Digital Input Module 

The test screen of the 16 Digital Input module is shown in Figure 14-7. The screen consists of 
three windows, as follows: 

General Information: displays the module name, its status, and the clock status (OK or 
not). This window can not be edited. 

Input/Counter Status: displays the status of each input (ON or OFF), and of the two 
counters. The counters are advanced every time that the loop test is activated. This window 
can not be edited. 
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Site ID: Local 

MOSCAD Hardware Test It Calibration 

Application State: Not Running 

Rack: 0 Module: 1 

Module Type: Digital Input Module 
Module Diagnostic: Module OK Clock OK 

IN1 OFF IN5 OFF IN9 OFF IN13 OFF COUNTER1 16384 

IN2 OFF IN6 OFF IN10 OFF IN14 OFF COUNTER2 15872 
IN3 OFF IN7 OFF IN11 OFF IN15 OFF 

IN4 OFF IN8 OFF IN12 OFF IN16 OFF 

Cursors ScroY'.1r' er, Sete Esc-1 z 

Figure 14-7. Digital Input Module Test 

Operations: you may select either Loop Test or Re Scan. To activate the loop test, press 
[Enter] and select ON from the choice list (all inputs will change their state to ON). When 
selecting the Re Scan option, the system reads the actual states of the inputs by 
communicating with the RTU. 

NOTES 

1) When the Loop Test is ON, you can not exit the DI screen. 

2) You can not activate the Loop Test while the application is 
running. 

2.3.1.2 16 Digital Output Module 

The test screen of the 16 Digital Output module is shown in Figure 14-8. The screen consists of 
two windows, as follows: 

General Information: displays the type of relays in the module, the module status, and the 
clock status (OK or not). This window can not be edited. 

Outputs: includes four columns: 

Output - the output number. 

Control - enables you to control the output where the cursor is. Pressing [Enter] will 
display a choice list (ON or OFF). The selected control is displayed in the Expected 
State column. You can not activate a control while the application is running. 
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Site ID: Local 

MOSCAD Hardware Test 8 Calibration 

Application'State: Not Running 
16 Digital Output Module 

Rack: 0 Module: 3 

Type Of Relays: Magnetically Latched 
Module Diagnostic: Module OK Clock OK 

Output Control Expected State Actual State 

1 OFF OFF 

2 OFF OFF 

3 OFF OFF 
4 OFF OFF 

5 OFF OFF 

6 OFF OFF 

7 ' OFF OFF 

8 OFF OFF 

:1'.- iHe niter: 

Figure 14-8. Digital Output Module Test 

* Expected Siate - receives the value of the selected control. 

* Actual Stale - the actual state of the output after communicating with the RTU. 

2.3.1.3 8 Analog Input Module 

NOTE 

There are various types of Analog Input modules. This paragraph 
describes only the 4-20 mA Analog Input module. 

The test screen of the 8 Analog Input module is shown in Figure 14-9.-The screen consists of 
three windows, as follows: 

General Information: displays the module name, its status, and the clock status (OK or 
not). This window can not be edited. 

Analog Inputs: displays the analog measurement for each input. The readings may be in 
the range of -4,095 to 4,095. If the measurement is less than 800 (4 mA), then UDF (for 
underflow) will be displayed. If the measurement is greater than 4,095 (20 mA), then OVF 
(for overflow) will be displayed. 

Operations: you may select either Re Scan or Calibrate. When selecting the Re Scan option, 
the system reads the actual states of the inputs by communicating with the RTU. 
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NOTE 

You should not calibrate inputs in the field (performed at factory). 
Calibration may be performed only if board components are 
replaced. To calibrate an input you should connect full scale (in the 
case of the 4-20 mA module, it is 20 mA) to that input. 

Site ID: Local 

MOSCAD Hardware Test & Calibration 

Application State: Not Running 

Rack: 0 Module: 5 

Module Type: Analog Input Module 4 - 20 mA 

Module Diagnostic: Module OK Clock OK 

AN1 1250 AN5 3200 

AN2 2400 UNCAL AN6 3200 

AN3 2400 AN7 4200 OVF 

AN4 1500 UDF AN8 3200 

Temperature: 21C 

e' v «<Ciifsars:k. cro 

Figure 14-9. 8 Analog Input Module Test 

When selecting the Calibrate option, you are asked to confirm your selection. Then, the 
cursor moves to the Analog Inputs window to calibrate the relevant inputs. You may also 
calibrate the temperature in the range of -30 to +60°C. If all the inputs are not calibrated 
when selecting the Calibrate option, the cursor will first move to the Temperature field. 
You can not calibrate while the application is running. 

2.3.1.4 4 Analog Output Module 

The first test screen of the 4 Analog Output module is shown in Figure 14-10. 

The screen consists of two windows, as follows: 

General Information: displays the module name, its status, and the clock status (OK or 
not). This window can not be edited. 
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Site ID: Local 

MOSCAD Hardware Test 8 Calibration 

Application State: No Application 

Rack: 0 Module: 2 

Module Type: Analog Output Module 
Module Diagnostic: Module OK Clock OK 

Output Type Numerical Output Physical Output Calibration 

1 

2 

3 

4 

CURRENT 

TEST 
VOLTAGE 
TEST 

1000 

0 

4000 

0 

5.0000mA 

5.0000V 

UNCAL VOLTAGE 

UNCALIBRATED 
OK 

UNCAL CURRENT 

n er goys cat = >Ou put '0 5.000 11 

-Rescan 

09:34:31 

Figure 14-10. 4 Analog Output Module Test Screen #1 

Analog Outputs: displays the calibration status of the analog outputs. It includes the 
following fields: 

Type - defines the type of calibration: current, voltage, or test. You can not access thi 
field while the application is running. 

Numerical Output - to set the output value in numerical form in the range of 0 to 
4000. You can not set the output value while the application is running. 

Physical Output - to set the output value either in voltage or current according to the 
output type. The values for voltage are 0 to 5.000 V and for current - 0 to 
20.000 mA. You can not set the output value while the application is running. 

Calibration - indicates thecalibration status of the output. This column can not be 
edited. it may display the following statuses: 

OK - calibrated for voltage and current. 

UNCALIBRA7ED - not calibrated. 

UNCAL VOLTAGE - calibrated for current. 

UNCAL CURRENT - calibrated for voltage. 

To calibrate the analog outputs, press [F3). The second test screen of the 4 Analog Output 
module is displayed - see Figure 14-11. 
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MOSCAD Hardware Test 8 Calibration 

Site ID: Local Rack: 0 Module: 2 

Application State: Not Running EEROM Diagnostic: OK 

Analog Output Calibration 

CURRENT AO 1 OK VOLTAGE AO 1 UNCAL 
CURRENT AO 2 UNCAL VOLTAGE AO 2 UNCAL 
CURRENT AO 3 OK VOLTAGE AO 3 OK 
CURRENT AO 4 UNCAL VOLTAGE AO 4 Calibrating 

Expected Output: 20.000 mA 4.000 mA 
5.000 V 1.000 V 

ecree tter,ea er.r. so- 

Figure 14-11. 4 Analog Output Module Test Screen #2 

The calibration is first performed for the upper limit. Use the arrow keys, 1 and 1, to get the 
required reading on the meter. Press [Enter] to confirm. Use the same method for calibrating the 
lower limit. Note that you can not calibrate while the application is running. 

Pressing [F4] (Low Level) from the first screen displays the third test screen of the 4 Analog 
Output module - see Figure 14-12. 

The left window of the screen displays the hexadecimal values (raw values) of the outputs that 
you may send (when the application is not running). An empty field in this window indicates that 
the appropriate output is not defined as test. 

The ROM data window provides the calibration factors of each output. This window can not be 
edited. 

From any AO test screen, [F3] and [F4] are used for displaying the other two screens. 
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Site ID: Local 

MOSCAD Hardware Test & Calibration 

Application State: Not Running 

Rack: 0 Module: 2 

Module Type: Analog Output Module 

Module Diagnostic: Module OK Clock OK 

Output HEX Value 

1 

2 64 

3 aaa 

4 1a5 

ROM DATA 

cal: 771 cbl: 5 vat: 666 vbl: 1 

cat: 666 cb2: 1 vat: 666 vb2: 1 

ca3: 733 cb3: fffc va3: 67b vb3: ffff 

ca4: 666 cb4: 1 va4: 652 vb4: ffff 

f1.00 

Figure 14-12. 4 Analog Output Module Test Screen #3 

2.3.1.5 Mixed I/O Module 

NOTE 

There are various types of Mixed I/O modules. This paragraph 
describes only the 8-DI + 2-Al + 4-DO ELEIVERGIZED Mixed 
I/O module. For other modules, the displayed screens are 
according to the specific module. 

The first screen of the Mixed I/O module is shown in Figure 14-13. 

The screen consists of four windows, as follows: 

General Information: displays the module name, its status, and the clock status (OK or 
not). This window can not be edited. 

Digital Outputs: refer to the description for the 16 Digital Output module in paragraph 
2.3.1.2 above. 

8 Digital Inputs: refer to the description for the 16 Digital Input module in paragraph 
2.3.1.1 above. 

2 Analog Inputs: refer to the description for the 8 Analog Input module in paragraph 
2.3.1.3 above. 

Use the TAB key to move between the I/O windows. 
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MOSCAD Hardware Test & Calibration 

Site ID: Local 

Application State: No Application 
Rack: 0 Module: 4 

Module Type: Mixed I/O Module 
Module Diagnostic: Module OK Clock OK 

4 Electrically Energized Relay Output 

DO 
#/Type 

Control Expected 
State 

Actual 
State 

1/EE 

2/EE 
3/EE 
4/EE 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

8 Digital Inputs 

IN1 OFF 1N4 OFF IV OFF 
IN2 OFF IN5 OFF IN8 OFF 

IN3 OFF IN6 OFF 

DI Loop Test 

2 Analog Inputs 4-20 mA - 
17-AN1 1 UDF CAL 

AN2 0 UDF CAL 
Temperature: 30 °C 

' Exit, E6 Apptcaiigri? 

Figure 14-13. Mixed I/O Module Test Screen 

When in the Analog Inputs window, pressing [F3] will display the ROM Data screen - see 
Figure 14-14. It provides the calibration factor for each input and the calibration temperature. 

MOSCAD Hardware Test & Calibration 

Site ID: Local 

Application State: No Application 
Rack: 0 Module: 4 

Module Type: Mixed I/O Module 
Module Diagnostic: Module OK Clock OK 

ROM DATA 

Analog Calibration Factors: 

input1: 3f02 

Input2: 3f12 
Raw Temperature: 490 

Calibration (Ambient) Temperature: 30 °C 

Figure 14-14. Mixed I/O Module ROM Data Screen 
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2.3.2 CPU Module 

The test screen of the CPU module is shown in Figure 14-15. 

MOSCAD Hardware Test 8 Calibration 

Site ID: 

Application 

Local 

State: Not Running 

SW1 OFF Buzzer OFF 

SV2 OFF Vpp OFF 

Lit-Battery OK Erase Flash Memory NO 

AC OK Reset System NO 

Flash Not Erased 
RAM Size 65536 Bytes 
Flash Size 131072 Bytes 
Co-Processor Not Exist 

Test Command ReScan 

Cursors Scrof 
.... 

tett 

Figure 14-15. CPU Module Test 

The screen consists of three windows, as follows: 

Indications: the left upper window displays information about the memory size, AC power 
status, lithium battery status, switches position, and co-processor existence. This window 
can not be edited. 

Commands: the right upper window should be used to perform the following: 

Test the buzzer operation 

Test the Vpp voltage (Flash memory burning voltage) 

Erase the Flash memory 

Reset the system 

Operations: the lower window. You may select Test, Command, or Rescan. To test the 
CPU module, press [Enter] when the cursor is on the Test field, and select ON from the 
choice list. When selecting the Command option, the cursor moves to the Commands 
window. Select YES/NO or ON/OFF for each command according to the action/s you want 
to perform. The Re Scan option refreshes the Indications window after communicating with 
the unit. 
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NOTE 

The Test and Command options are not supported yet by the RTU 
system software. 

2.3.3 Communication Test 

After selecting the COMM option from the Tests menu, the Communication Test screen, shown 
in Figure 14-16, is displayed. This screen provides two options: 

Communication Test - to perform a self test. 

Tone Transmit - to transmit a tone for a predefined time to perform various measurements. 

Site ID: Local 

MOSCAD Hardware Test 8 Calibration 

Application State: No Application 

I/O 

Tests 

CPU 00j I 

RADIO FSK 

Tone TranSmit 

68P02995G10 

SG [Xlti 

Figure 14-16. Communication Test 
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3. ERROR LOGGER 

3.1 GENERAL 

The Error Logger program allows the retrieval of error logging information (hardware or 
software malfunctions) from any site in your system. The information is retrieved from the 
ERROR.LOG file located in the C:\TOOLBOX\LOG directory. 

3.2 USING THE ERROR LOGGER 

The first screen of the Error Logger is a menu containing the following two options (see 
Figure 14-17): 

Error Logger - use this option to define the Site ID and Link ID of the site that you want 
to get errors from. 

Log File - use this option to select another error log file. 

Figure 14-17. Error Logger Screen 
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3.2.1 Error Logger Option 

When selecting the Error Logger option the following screen is displayed. 

Site ID: LOCAL Link ID: LINE 1 

-- Log File: C:\TOOLBOX\LOG\ERROR.LOG 
Jun 27 15:59:42 Site: LOCAL 

01/01/91 00:00 ERROR #:280 

Incompatible Communication Board 

Jun 27 16:01:51 Site: LOCAL 
No Error Messages 

on Port #3 

ee 

Figure 14-18. Error Logger File 

After specifying the Site ID and Link ID of the site that you want to get errors from, press [F6] 
to display the errors in the Log File window - refer to paragraph 3.2.3. 

3.2.2 Log File Option 

The Log File option enables you to change the path of the ERROR.LOG file (Select) and to 
display the errors (Show) - see Figure 14-19. 
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FL" Path: '..St0;.0004404X000C. 

Figure 14-19. Log File Option 

3.2.3 Log File Errors 

This paragraph provides a short explanation of some of the errors that you may encounter. 
Regardless of what error is displayed, consult factory for corrective action. 

Referring to the Log File window, shown in Figure 14-18, the following information is 
displayed: 

The first row includes the date and time in the PC 

The second row includes the date and time in the MOSCAD, and the error number 

The third row includes the error message 

NOTE 

In the errors detailed below, the %% sign appears. When 
displaying real errors, this sign is replaced with a numeric variable, 
character string, or a combination of both. 

Error #23: Can Not Get a New ACK Buffer, Increase # Of ACK Buffers - Device: %% 

If this error appears often, it is indicating that the reception is overloaded. 
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Error #41: Low Byte Error When Using Flash Memory 

Error #42: High Byte Error When Using Flash Memory 

The FLASH memory is defective. 

Error #80: Fixed transaction Index (%%) is Out Of Range 

The index of the fixed transaction is not in the range of the fixed transaction codes. 

Error #82: Bad transaction Format 

The transaction originated in the central has a bad format. 

Error #121: Illegal compilation of SEND output 

The compiler has performed a bad compilation of the SEND output. 

Error #140: Invalid Link ID, network layer: %% 
Dest Site: % %, Dest Link: % %, Dest Port: %% 

Working without Network configuration. Trying to transmit through an unknown Link ID. 

Error #141: Can not find Link ID in network configuration, network layer: %% 
Dest Site: %%, Dest Link: %%; Dest Port: %% 

Working with Network configuration. Trying to transmit through an unknown Link ID. 

Error #142: Destination = Default Central, Network layer: %% 
Dest Site: %%, Dest Link: %%, Dest Port: %% 

Trying to transmit to an unknown central. 

Error #144: Transparent Network layer !! Can not route via other Link ID 
network layer: %% 

Only one port is defined, therefore it is not poSsible to route through another port: 

Error #161: # of time units passed without activating timer service is % %, 
device: %% 

This error may appear due to a long SCAN (more than 1.2 seconds) or an infinite loop in 
the ladder. 

Error #180: Illegal setting of date & time: 
Seconds: %% Minutes: %% Hours: %% 
Day : Toc,vo Date : %% Month: %% Year: %% 

Trying to set an illegal system time. 
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Error #212: Main process is running more than 1.2 seconds !! 

This error may appear due to a long SCAN (more than 1.2 seconds) or an infinite loop in 
the ladder. 

Error #230: Bad table coordinate :%% 

The table does not exist. 

Error #231: Bad row coordinate :%% in table #%% 

The specified row does not exist in the table. 

Error #232: Bad column coordinate :%% in table #%% 

The specified column does not exist in the table. 

Error #234: Not enough USER RAM : %% bytes 

Error #235: Short USER RAM: %% Bytes 

These errors appear if after defining the configuration, only 2 kBytes or less RAM remain 
for the application data base. 

Error #236: Index is out of range : %% %% 

This index does not exist. This error provides two numbers: the index value and the index 
number in the table. 

Error #237: No Application in Flash Memory !! 

There is no application in the tested unit. 

Error #250 through Error #263 

All these errors, related to the I/O modules, have the following format: R#M#, where Rif 

is the rack number and M# is the module number. 

Error #270 through Error #286 

All these errors may appear either if the piggyback is defective or if there is mismatch 
between the definition in the Site configuration and the piggyback. 

Error #600: Unable to run %% from 2 different processes !! 

Some functions in the ladder can not be activated at the same time from two different 
processes. This error will appear if such functions are activated at the same time from two 
different processes. 
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4. PROTOCOL ANALYZER 

4.1 GENERAL 

The Protocol Analyzer program allows you to monitor the MDLC communication in the various 
channels in two different ways: 

By means of an additional MOSCAD CPU defined as an adapter that collects data for the 
Protocol Analyzer. This adapter monitors Port 3 and transfers the received data through 
Port 2 to the Programming Tool Box. 

By monitoring the communication between two MOSCAD RTUs through RS-link, between 
a computer and MOSCAD RTU through Computer Port, or between a MOSCAD RTU and 
an external modem. This way of monitoring requires two 8 pin -to -25 pin female adapters 
and two serial ports on the Programming Tool Box computer. 

a) Monitoring a Radio Link 

The additional MOSCAD RTU should include a CPU module, radio and power supply. Using 
the Site Configuration program (refer to chapter 5 of this manual), configure CPU/Port 2 as 
Protocol Analyzer Port. 

The CPU receives through Port 3 all the frames (without address checking) transmitted in the 
radio link, and transfers them through Port 2 to the Programming Tool Box computer for 
evaluating, storing and displaying. 

Port 3 should be defined according to the type of radio being used. Port 1 should be defined as 
Computer Port to enable reconfiguration of the CPU (back to normal mode of operation). 

After configuring the CPU as a Protocol Analyzer, the following connections should be 
performed - see Figure 14-20. 

b) Monitoring a Multi-Drop Link 

To monitor the communication on a multi-drop link, connect Port 3 through a 2-wire multi-drop 
adapter to the channel - see Figure 14-21. Port 3 should be defined according to the type of 
modem and the baud rate in use. 
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c) Monitoring an RS-232 Link 

The communication between on an RS-232 link (such as RS-link or Computer Port) is 
full-duplex. Usually, there is no need to monitor this type of communication. Neverthless, if you 
have to monitor this type of communication, perform the following connections - see 
Figure 14-22. 

MOSCAD 
RTU 

1.f1111JMICLO 

MOSCAD ADAPTER 
(MALE or FEMALE) 

FULL-DUPLEX 
MDLC PROTOCOL 

MONITORED 
RS-232 

I 

8-pin 
T-connector 

TO 
COMPUTER 

OR 
MOSCAD SITE 

PROTOCOL ANALYZER 

PROGRAMMING 
TOOL BOX 

69A02924C30 -O 

Figure 14-22. Connecting Protocol Analyzer to RS-232 Link 

Since the communication is full-duplex, two ports of the Programming Tool Box are being used. 
You should use two standard 8-pin T-connectors and two 25-pin female adapters: one monitors 
the Tx Data and the second the Rx Data of the communication - refer to the following table. 

Adapter for RTU Tx Monitoring Adapter for RTU Rx Monitoring 

8-pin 25-pin 
female 

Function 8-pin 25-pin 
female 

Function 

1 - 
4 

7 (+12V) 

- 3 
7 

6 

Tool Box Rx Data 
GND 
DSR 

2 - 
4 

7 (+12V) 

- 3 
7 

6 

Tool Box Rx Data 
GND 

I 

DSR 
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4.2 PROTOCOL ANALYZER PROGRAM 

The Protocol Analyzer program monitors the data transmitted in the communication channels and 
displays the analyzed data. 

The Protocol Analyzer may analyze any link in the system: local or radio. When accessing the 
Protocol Analyzer program, you are asked if the analyzed link is Local RS-232 or via CPU 
Port 3 - see Figure 14-23. 

rSP 

MOSCAD Programming Tool Box (V R1.70) 

SITE CONFIGURATION 

SYSTEM CONFIGURATION 

- APPLICATION PROGRAMMER 

EXPORT / IMPORT 

SITE TIME & DATE 

HARDWARE TEST & CALIBRATION 

SERVICE DIAL-UP 
BACKUP TOOL-BOX 

RESTORE TOOL-BOX 
SETUP TOOL-BOX 
ERROR LOGGER 

TIME TAG LOGGER 

POWCWAM: 
SOFTWARE DIAGNOSTIC 

Analyzed Link 
Via CPU Port 3 

Figure 14-23. Protocol Analyzer - Analyzed Link 

After defining the link to be analyzed, the Protocol Analyzer menu is displayed - see 
Figure 14-24. 
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MOSCAD Protocol Analyzer 

Off-Line Analyzing Show Analyzed Data Utilities 

INTER Select Kt Help 10:00:54 

Figure 14-24. Protocol Analyzer Menu 

4.3 START MONITORING 

The Start Monitoring option displays the transmitted data. The data is saved in a file that can be 
analyzed. During monitoring, you can stop the data display by pressing the space bar. In any 
case (data display or not) the data is saved in the file. 

4.4 OFF-LINE ANALYZING 

After monitoring, you may then analyze the data. When selecting the Off-Line Analyzing option, 
the menu shown in Figure 14-25, is displayed. 

4.4.1 rile 

When selecting the File option, a submenu of three operations is opened. 

New - to define a new file name (rather than the default name MONDATA). 

Delete - to delete a file (displays a choice list). 

Dir - to change the default directory CATOOLBOX\LOG`,. 
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MOSCAD Protocol Analyzer 
Start Monitoring Analyzing Show Analyzed Data Utilities 

MONDATA 

file Cross Options Analyze 

ENTER Select Help 11:38:15 

Figure 14-25. Off-Line Analyzing Menu 

4.4.2 Cross Options 

This option enables you to define cross-sections for the analyzed data according to two 
categories: protocol layers (seven layers) and sites addresses. 

When selecting the Layers option, a list of the protocol layers is displayed - see Figure 14-26. 
You may mark the layers to be considered during data analyze by pressing [Enter]. 

You can also define the sites to be considered during data analyze by specifying their address 
(RTU address= Site ID + System address) - see Figure 14-27. You can specify the address 
range of the transmitting and receiving sites separately. 

In Figure 14-27 only one transmitting site is specified - site number 45. 
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Start Monitoring 
MOSCAD Protocol Analyzer 

** Show Analyzed Data Utilities 

Egf0 Mark/Unmark 

MONDATA 
File OCiWOOg§§S Analyze 

Link Protocol 

Network Protocol 

Transport MultiPlex Protocol 
Transport Protocol 
Session Protocol 
Presentation Protocol 
MiniSession Protocol 

1 

4. 

4. 

4. 

Scrolling #5:4 Exit 8:19:28 

Figure 14-26. Cross Options - Layers 

Start Monitoring 
MOSCAD Protocol Analyzer 
-Line Artatyz.irg Show Analyzed Data Utilities 

File 

MONDATA. 

NO 10.010 Analyze 

Layers 

Transmitting Site Address Range : 45 --- 45 

Receiving Site Address Range : 0 -- 65535. 

ENTER Select Help 8:19:44 

Figure 14-27. Cross Options - Site Address 
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4.4.3 Analyze 

When selecting this option, the Protocol Analyzer analyzes the data according to the defined 
cross options. An appropriate message is displayed. At the end of the data analyze, you are 
returned to the menu. 

4.5 SHOW ANALYZED DATA 

The Show Analyzed Data option provides two operations: Show File and Select File - see 
Figure 14-28. 

MOSCAD Protocol Analyzer__ 
Start Monitoring Off-Line Analyzing Sti.O0'4. ata Utilities 

Stu* Fi 

MONDATA 

4 Select File 

Oit0i Select Help 11:41:09 

Figure 14-28. Show Analyzed Data 

4.5.1 Show Analyzed Data 

The Show Analyzed Data option displays the analyzed data. The cross-section option (layers or 
addresses) is displayed at the top of the screen. 

The data frames are separated by a horizontal line. When a double-line appears, it means that 
another site is transmitting. The Site ID of the sites and the time that the Protocol Analyzer has 
received the data are displayed at the beginning of each frame. If the analyzed link is via CPU 
Port 3, there is no site identification. 

Each layer is displayed in a different color. The data is displayed in bright white color. 
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4.5.2 Select File 

Use this function to select a file from a choice list. 

4.6 UTILITIES 

The Utilities option provides you with three functions: Configuration, Printable File, and 
Show File - see Figure 14-29. 

MOSCAD Protocol Analyzer 
Start Monitoring Off-Line Analyzing Show Analyzed Data 

Eggg. Select yl Help 

Printable Fife 
Show File 

11:41:29 

Figure 14-29. Utilities 

4.6.1 Configuration 

Use this function to change the type of analyzed link, the communication ports, and baud rate 
(selectable from 1,200 to 9,600). 

4.6.2 Printable File 

This function produces an ASCII file for printing. The file name is with the ASC suffix. Use the 
DOS print command to get a printout. 

4.6.3 Show File 

This option enables you to view the ASCII file. 

14-30 68P02995G10 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 342 of 814



Diagnostics 

5. SOFTWARE DIAGNOSTICS 

5.1 GENERAL 

The MOSCAD RTU software is based on an "Object Oriented Multi-Tasking" operating system. 

The software is comprised of modules, named "devices" (objects, entities), that handle the 
various tasks of the MOSCAD RTU. 

Some of the devices handle the operation of physical elements such as communication ports or 
I/O modules, and other devices are simply software modules such as ladder diagram, 
communication applications, time handling etc. 

One of the many advantages of such operating system is that it creates the devices according to 
the user configuration requirements as defined by the Site Configuration program. 

For example, devices are created to handle the I/O modules (one device for each module 
according to the type of module) and each of the physical ports according to the required 
protocol and parameters defined by the user. 

Another advantage of this operating system is the Software Diagnostics program that allows to 
access through the communication (local or remote) each of the devices according to their logical 
names (the devices are created with a logical name). 

The Software Diagnostics program provides reports on the status of each device at different 
levels of breakdown. It also provides historical and statistical data on the device activities. 

The Software Diagnostics program is designated for system software engineers to perform system 
maintenance and problems identification for remote services. Some of the data may be used by 
other users, less involved in the system software structure. One of the services is statistics data 
on the communication system performances. 

NOTE 

You may get a list of all the devices in the system from the 
operating system. It may be done by a diagnostics request at 
Level 1 from the MTE, the device name that represents the 
Multi-Tasking Environment. 
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5.2 COMMUNICATION SYSTEM STATISTICS 

The MOSCAD communication system implements the seven layers of OSI (Open Systems 
Interconnection) model. In each layer one or more devices are created, to handle that specific 
layer. 

Each of the devices (in addition to its functions) performs statistical follow-up that may be used 
to analyze the status of the communication system. 

Figure 14-30 describes the devices (objects) of the communication system. It shows a typical 
MOSCAD CPU with three physical ports: Local Computer, External Modem, and Radio. The 
physical ports are supported by the Link and Physical layers. 

It also shows n Session Logical Channels used by various applications. In addition, three 
Minisession Logical Channels support event & burst transmission, broadcast reception, and 
RTU-to-RTIJ communication. 

The names of the devices of the Link and Physical layers are taken from the logical names of 
the links, as defined by the user in the Site Configuration program. There is no connection 
between the number that is part of the device name and the port number. 

For example, the device of the link of port 2 is named LIN1L, since the link name is LINE1 and 
L indicates a link device. 

The MDLC communisation supports two modes of transmission: 

Synchronous mode. (may be used in port 3 of the CPU module) 

Asynchronous mode, UART (port 1 and port 2 of the CPU module) 

NOTE 

I Port 3 is used in the Synchronous mode of transmission, when: 

1) A radio of any type is connected. 

2) A modem is connected and synchronous communication is 

defined in the Site Configuration program (except dial-up mode 
that allows only asynchronous mode of operation). 

3) An RS232 Synchronous piggyback is connected to port 3. 

When the communication is synchronous (bit oriented), the physical channel consists of the Link 
device and Physical device. The transmitted frame is composed of a stream of bits that starts and 
ends with flags that indicate the frame limits. 
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Figure 14-30. MDLC Communication Devices (objects) 
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When the communication is asynchronous (byte oriented), the frame is broken down and 
encoded by a series of bytes, transmitted and received by a UART. This type of communication 
is handled by the Adapter device. 

To get the statistics of a specific device, define the device name, the Site ID, and also the Level 
of request. All devices in the system have a level of request, starting from Level 0. 

Level 10 and Level 11 should be used to get communication statistics. 

The following table provides the device names that respond to Level 10 and Level 11. 

Table 14-1. Device Names 

Layer Name Device Name Notes 

Mini-Session EVNT 
STCL 
WIDE 

for Event application 
for Group-Control application 
for RTU-to-RTU application 

Transport TRANSx x - logical channel 

Network NETWRK 
, . - 

Link COMxL 
RTUxL 
RADxL 
LINxL 

for COMPUTER link 
for RSlink 
for RADIO link 
for LINE link 

x - logical number 

UART-Physical (Adapter) COMxA 
RTUxA 
L /NxA 

for COMPUTER link 
for RSlink link 
for LINE link via ext. modem 

x - logical number 

5.3 USING THE SOFTWARE DIAGNOSTICS PROGRAM 

When selecting the Software Diagnostics option from the main menu, the following screen is 
displayed - see Figure 14-31. 

The Diagnostics option allows you to receive diagnostics/statistical data on the required site and 
module. It also allows you to define the level of the diagnostics. 

The Log File option allows you to view selected log files. 

5.3.1 Diagnostics 

When selecting the Diagnostics option, the following screen is displayed - see Figure 14-32. 
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Figure 14-31. Software Diagnostics Menu 

iagnostids Log File 

Site ID: Link ID: Device Name: Level: 0 

-- Log File: C:\TOOLBOX\LOG\DIAG.LOG 

Ctrl-1 LOCAL, Fl-Help, F6Get Diagnostic, ursors*Scroll 

Figure 14-32. Diagnostics Screen 
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In the Site ID and Link ID fields, define the address of the tested RTU. If the tested unit is 
locally connected, press CTRL-L (for local) - the cursor will skip the Link ID field. 

In the Device Name enter the device name to be tested - refer to Table 14-1 above. 

The Level field defines the level at which the diagnostics will be performed. Level 10 gets the 
data and resets all counters. Level 11 gets the data without resetting the counters. 

After defining all parameters, press [F6] to get the diagnostics/statistical data. The data will be 
displayed in the Log File window. 

The structure of the statistical data is described below for each device name. 

COMxA (Adapter device of Computer X) 

Jun 30 14:49:10 Site: LOCAL Device: COM1A Level: 11 
# of Transmitted Frames : 6 

# of Re-transmitted Frames : 0 

# of Received Frames : 6 

# of Received Frames (With Error): 0 

The # of Received Frames includes only correct frames (including acknowledgement frames). 

The # of Re-transmitted Frames represents only frames rejected by the physical layer (do not us- 
this number; use the # of Re-transmitted Frames in the Link device). 

RADxL (Link device of Radio X) 

Jun 30 14:50:10 Site: LOCAL Device: RAD1L Level: 11 
4 of Transmitted Frames : 0 

# of Re-transmitted Frames : 0 

# of Received Frames : 0 

# of Received Frames (With Error): 0 

The # of Transmitted Frames does not include retransmission and acknowledgement frames. The 
# of Received Frames includes only correct frames. 

COMxL (Link device of Computer X) 

Jun 30 14:55:26 Site: LOCAL Device: COM1L Level: 11 
# of Transmitted Frames : 17 
# of Re-transmitted Frames : 0 

# of Received Frames : 35 
# of Received Frames (With Error): 0 

The # of Transmitted Frames does not include retransmission and acknowledgement frames. The 
// of Received Frames includes only correct frames. 
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NETWRK (Network device) 

Jun 30 14:56:20 Site: LOCAL Device: NETWRK Level: 11 
# of Transmitted Frames : 21 
# of Received Frames : 43 
# of Received Frames (With Error): 0 

WIDE 

Jun 30 15:02:00 Site: LOCAL Device: WIDE Level: 11 
# of transmitted frames as ORIGINATE: 0 

# of transmitted frames as GROUPCALL: 0 

4 of transmitted frames as ANSWER : 0 

# of transmitted frames as MESSAGE : 0 

# of 
# of 
# of 
# of 
# of 
# of 

STCL 

Jun 
# of 
# of 
# of 
# of 
# of 
# of 
# of 
# of 
# of 
# of 

re-transmitted frames 
received frames as ORIGINATE 
received frames as GROUPCALL 
received frames as ANSWER 
received frames as MESSAGE 
received frames (with error) 

: 0 

: 0 

: 0 

: 0 

: 0 

: 0 

30 15:09:25 Site: LOCAL Device: 
transmitted frames as ORIGINATE: 0 

transmitted frames as GROUPCALL: 0 

transmitted frames as ANSWER : 0 

transmitted frames as MESSAGE : 0 

re-transmitted frames : 0 
received frames as ORIGINATE : 0 

received frames as GROUPCALL : 0 

received frames as ANSWER : 0 

received frames as MESSAGE : 0 

received frames (with error) : 0 

STCL Level: 11 

TRANSx 

Jun 30 15:12:38 Site: LOCAL Device: TRANS1 Level: 11 
# of Transmitted Frames 
# of Received Frames 
# of Re-transmitted Frames 
# of Received Frames (With Error) 
# of Frames in TX queue 
# of Frames in RX queue 
# of FrameL in TX queue (hold by LINK 
# of Frames in TX queue (hold by PHYSICAL 

68P02995G10 

: 25 
: 26 
: 0 

: 0 

: 0 

: 0 

layer): 0 

layer): 0 
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5.3.2 Log File 

When selecting the Log File option, a submenu is displayed - see Figure 14-33. 

Show 

Figure 14-33. Log File Menu 

The Select option allows you to define the log file name and its location - see Figure 14-34. The 
default path and file name are: C:ITOOLBOXILOGIDIAG.LOG. 

The Show option allows you to view the content of the selected log file. 
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:60.00ki:66 

'' '' '' 

Figure 14-34. Select Log File 
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CHAPTER 15. MOSCAD RTU 

1. GENERAL 

The MOSCAD RTU is a modular unit, basically comprised of a CPU module, communication 
boards, and I/O modules interconnected by a common modular bus. The modular construction 
enables configuration of each RTU according to the precise requirements of each application. It 
also permits future expansion as the application expands. 

2. RTU HARDWARE 

2.1 GENERAL 

The core of the RTU is the CPU module. The other modules provide digital (discrete) and analog 
input and output capabilities. Each module has LED indicators that monitor the operation of the 
module. 

Each module is enclosed in a plastic ruggedized box that enables fast assembly/disassembly 
(snap-in technique) without the need for tools. 

2.2 CPU MODULE 

The CPU module, based on the high-performance Motorola Integrated Multiprotocol Processor 
(IMP) MC68302, provides three communication channels, one of which is an interchangeable 
interface plug-in board. 

The CPU module is located in slot 0 of rack number 0 (the leftmost module on the first bus of 
the first rack). 
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2.2.1 Memories 

The CPU board contains three types of on-board memories: 

EPROM, used for storing the system program. 

Static CMOS RAM (SRAM), used for storing data and system parameters. The RAM is 
backed-up by a lithium battery. 

FLASH memory, used for storing the Site Configuration, user application and System 
Configuration programs, programmed via the Programming Tool Box. 

2.2.2 Front Panel 

The CPU module's front panel includes the following: 

Communication port connectors 

Twenty diagnostic LEDs 

Two pushbuttons 

Battery 

2.2.2.1 Communication Ports 

The CPU module has three communication ports with the following characteristics: 

Communication Port 1 with two interface options: 

a) RS-232C with full DCE/DTE operation and baud rate of up to 38.4 kb/sec. 

b) RS-485 for UART start/stop operation and baud rate of up to 38.4 kb/sec. 

Communication Port 2 with RS-232C interface as Port la. 

Communication Port 3 -a plug-in port designated for various radio or line communications. 
The available plug-in boards are listed in the Site Configuration program. 

The two RS-232C ports (la and 2) may be configured by the Site Configuration program - see 
chapter 5 of this manual. The default configuration of both ports is RS232 Local Computer. 
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2.2.2.2 Diagnostic LEDs 

The 20 diagnostic LEDs are arranged in 4 x 5 matrix as shown in Figure 15-1. The function of 
each LED is described below: 

CPU 

PWR LOAD CONF APPL MON 

AC TX1 TX2 TX3 

CPU ERR RX1 RX2 RX3 

RST BAT CM1 CM2 CM3 

FAIL PORTS 

Figure 15-1. CPU Module Display Matrix 

PWR (Power): lights as long as the 12 V DC input power is applied to the RTU, indicating that 
the unit is operating. 

AC (AC Fail): lights when the AC power supply to the unit fails (operates on the unit's 12 V 
battery). 

CPU (CPU Fail): lights to indicate a malfunction in the CPU. The nature of the malfunction is 
indicated by the 16 LEDs situated in the four columns on the right, which light simultaneously 
with the CPU Fail LED, as detailed below (CPU LED is on): 

CM3 LED is on (1): RAM test has failed. 

RX3 LED is on (2): ROM test has failed. 

CM3 and RX3 LEDs are on (3): FLASH memory test has failed. 

TX3 LED is on (4): create software module has failed. 

CM3 and TX3 LEDs are on (5): real time clock has failed. 

RX3 and TX3 LEDs are on (6): internal clock has failed. 

CM3, RX3, and TX3 LEDs are on (7): hardware breakpoint has failed. 

MON LED is on (8): XTAL rate change has failed. 

CM3 and MON LEDs are on (9): user request has failed. 
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RX3 and MON LEDs are on (10): application version was compiled and downloaded by a 
previous version of the Programming Tool Box. 

RST (CPU Reset): flashes upon reset of the CPU, usually caused by the watchdog timer, 
indicating that the software is not running properly. 

ERR (Error):- lights to indicate one of the following: an illegal state has been detected in the 
software, a module/board is missing, or other malfunctions. These events are logged in a special 
error logger in the CPU. The contents of the error logger may be read via the Programming Tool 
Box (see chapter 14, Diagnostics). 

BAT (Low battery voltage): lights to indicate that the voltage of the lithium battery (which backs 
up the CMOS RAM when the 12 V voltage is not supplied to the modules) is low. The battery 
must be replaced. Note that the battery may be replaced without interrupting RTU operation, 
by pulling out the used battery with isolated pliers and inserting a new one. 

LOAD: lights to indicate that a Configuration definition or an Application program is being 
downloaded to the FLASH memory. 

CONF (Configuration): is lit to indicate that a Site Configuration definition has been loaded into 
the FLASH memory. 

APPL (Application): is lit to indicate that an Application program has been loaded into the 
FLASH memory. The LED flashes in the following cases: 

When the application program is in the "STOP SCAN" state for performing diagnostics via 
the monitoring program of the Tool Box's Application Programmer. 

When the application run-time is too long caused by a mistake in the Ladder diagram 
program, such as infinite loop. 

When the application program is in the STOP state during hardware test performed by the 
Programming Tool Box. 

MON (Monitor): lights when the monitoring program of the Application Programmer performs 
symbolic debugging of the ladder diagram function. This is achieved by inserting breakpoint to 
obtain "snapshots" of the data during the course of the process. 

7'Xl: lights when the RTU is transmitting data via Port 1. 

RXI: lights when the RTU is receiving data via Port 1. 

CM1: lights when the communications channel used by Port 1 is busy. 

TX2, RX2, CM2: as above, for Port 2. 

TX3, RX3, CM3: as above, for Port 3. 
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2.2.2.3 Pushbutton PB1 

The main function of PB1 is to turn the LEDs on/off, as follows: 

When the pushbutton is pressed once momentarily, the display is activated. Every 
consecutive short pressing of the pushbutton advances the display mode in those modules 
where more than one display mode is available. 

When the pushbutton is quickly pressed twice, the display turns off. To conserve energy, 
the display turns off after 10 minutes even if it is not switched off manually. 

When the pushbutton is pressed continuously, all the LEDs light simultaneously (for LED 
test). The LEDs extinguish when the switch is no longer pressed. 

In all modules there are several LEDs that do not turn off when all other LEDs do. These LEDs, 
such as the four leftmost LEDs of the CPU module, indicate malfunctions and important events. 

2.2.2.4 Pushbutton PB2 

For additional tests to be performed by the service technician. 

NOTE 

A CPU restart is performed when the RTU is switched on and PB1 
and PB2 are pressed simultaneously for about 10 seconds 
continuously. A CPU restart is also performed when PB1 and PB2 
are pressed simultaneously for about 30 seconds continuously while 
the RTU is operating. It deletes the configuration and application 
that were loaded into the RTU and redefines the RTU to the default 
configuration. The buzzer sounds when the RTU is restarted. 

2.2.2.5 Battery 

The lithium battery backs up the CMOS RAM and the Real Time Clock when the 12 V voltage 
is not supplied to the modules. Note that the battery may be replaced without interrupting the 
RTU's operation by pulling out the used battery with isolated pliers and inserting a new one. 

NOTE 

The RTU is shipped from the factory with the battery disconnected 
by an insulating strip (to prolong the battery life-time). Carefully 
pull out the strip before working with the RTU. If the RTU is to 
be stored for a long time, do not forget to replace the insulating 
strip. 
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2.2.3 Buzzer 

The buzzer sounds during cold start-up of the CPU module and while erasing the 
configuration/application from the FLASH memory. 

2.3 I/O MODULES 

The RTU employs modular design with a variety of modules, such as: 

Input modules, for discrete inputs and input counters or analog inputs 

Output modules, for discrete outputs or analog outputs 

Mixed Input/Output modules 
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3. RTU SOFTWARE 

The RTU software design is based on an object oriented Multi-Tasking Executive System (MTE). 
It has been designed so that during "cold start-up" it creates all software entities needed to 
support the different hardware modules and communication ports as configured in the Site 
Configuration program by the system engineer. This permits the use of only one standard 
software package for all RTUs but provides flexibility in supporting the application requirements 
without sacrificing efficiency. 

The software supports a communication protocol based on the OSI model (published by ISO). 
The protocol comprises all of the seven recommended layers adapted for SCADA. 

The RTU software also provides the following: 

Divides the application processes to run under up to five different priorities to improve time 
efficiency. 

Real time symbolic monitor debugger for the user's application using tables or ladder 
diagram. 

Clean power-down/power-up recovery of the RTU/FIU (supported by software and 
hardware). After power-up the RTU/FIU continues from the same task that was suspended 
upon the power-down. The RTU's Real-Time-Clock continues to advance during the outage 
time with battery power. The Application software decides if anything is to be done about 
"lost" time. 

Full synchronization - maintained during downloading of new applications and parameters. 

Background "housekeeping" of the software entities - to detect software and hardware 
malfunctions. 

An error logger to store all abnormal conditions (software and hardware) for retrieval at any 
time by the Programming Tool Box Error Logger from any port in the system (not 
necessarily at the same RTU). 

Diagnostics of every software entity (using symbolic entity names) in the RTU, provided 
from any port in the system. 

The RTU has neither option jumpers nor potentiometers. All options and adjustments are 
software controlled. This increases reliability while reducing the risk of "forgetting" jumpers 
and/or adjustments. 
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Feature/Benefits 

Atmiumagmeci( 

Local Intelligence-MOSCAD is a microprocessor based 
RTU with large memory capacity that can locally make control 
decisions based on status conditions and values from local 
and remote sources. 

Local intelligence permits control decisions without the 
need for real-time messages from other supervisory 
centers; MOSCAD can operate in sophisticated control 
systems. 

Ladder Logic-MOSCAD uses an advanced symbolic ladder- 
logic application language to develop the data base conditions, 
values, and RTU profile that must exist for each control action, 
message transmission, etc. to occur. 

Powerful applications may easily be defined using in- 
dustry accepted ladder logic. The task is made easier by 
using the SCADA Application Development software and 
an IBM PC computer. 

MDLC-MOSCAD uses the MDLC communication protocol for 
all data signalling. 

Specifically developed for two-way radio use but com- 
pletely applicable to wireline, microwave, and fiber optic 
media, MDLC permits large volumes of data to be quickly 
transferred between terminals using packet transmission 
techniques. 

4 

"-load/Download-MOSCAD, via the MDLC data transfer 
)ability, uploads the data collected and calculated by the 

application program to a central site and receives downloaded 
changes in the application program and in the parameters that 
control how the application operates. 
The process being supervised need not be static; opera- 
tional variables and limits, and the process definition 
itself, can be easily changed and transmitted to the RTU. 
Site visits by maintenance personnel are not required. 

Diagnostics-MOSCAD incorporates self-diagnostic software 
routines to help maintenance personnel identify and correct 
operational problems. The ladder-logic application itself can 
log operational problems and transmit that data to a super- 
visory terminal using MDLC. 

Self diagnostics and error reporting capabilities, plus 
local LEDs, permit maintenance personnel to repair 
malfunctions in the shortest possible time. 

Communications-MOSCAD permits communications to oc- 
cur RTU-to-central and RTU-to-RTU. Communications may oc- 
cur between individual units or may be "broadcast" to several 
units simultaneously. 

Communications between any or all units in the system 
may occur. 

Modular-The core capabilities of MOSCAD are present in 
the CPU module. Other modules provide digital and analog 
input and output capabilities. Each module provides LED in- 
dicators that monitor the operations of the module. 

Modular construction permits configuring each RTU to 
meet the precise requirements of each application, and 
permits future expansion as the application expands. 
Maintenance personnel need only to replace modules to 
restore proper operations. 

CPU Module-The CPU module contains the microprocessor 
and associated RAM/ROM to control the connected I/O 
modules, the radio, and the communication ports. 

All core functions, including system, application, and 
communication software, are contained in this module. 

110 Modules-Digital and analog input, digital and analog out- 
put, and combination input/output modules are available for 
those on-site inputs and outputs. 

The digital input module includes high-speed counter 
capability. The relays on the digital output module provide 
either momentary or latch operation. 

RS2321RS485 Ports-Connectors on the CPU module 
the connection of a terminal for application programming, a 
second terminal or printer for local operator I/O, and the radio. 

Multiple connectors, multiple communication protocols, 
and variable data speeds allow practically all external 
Data Terminal Equipment (DTE) to be connected to the 
CPU module. 

Dual Power Supply-MOSCAD is available with dual power 
supplies: a battery capable of fully powering the RTU, and an 
ac operated power supply that also recharges the battery. 

Dual power sources insure continuing operation during ac 
power failures. 

Battery 

Power Suppl 

CPU Module 

I/O Modules 

Radio 

NEMA 4 Housing- 
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MOSCAD, Motorola SCADA, Remote Terminal Unit 

Specifications 
General Physical: 

Power Supply: 
Environmental: 

Expansion: 

NEMA-4 steel enclosure (1-6 modules): 19.7" x 19.7" x 8.3" 
Rack mount (1-8 Modules); 19" x 10.5" 
Dual: provides 13.8 Vdc @ 7A from 120/240 Vac 50160 Hz: 13.8 Vdc 5 A-h battery 
30 to + 60°C: 96% RH @ +50 °C 
Maximum 248 modules in racks of 16 (additional power supplies required) 

.13U Module Processor 68302 (16/32 bit); CMOS: 16.6 MHz clock 
Memory: 256k (2 Mybte t) EPROM, 64k (256k t) RAM, 128k (512k t) FLASH (1- special order only: 2.5 Mbyte max.) 

Ports: #1-RS232 at up to 9600 baud 
#2-RS232 at up to 9600 baud 
#3-Radio: 600-4800 baud, direct-FM, half/full duplex, synchronous, MDLC communication protocol 

Pushbuttons: LED on/off/test; alarm acknowledge 
Power. Provides 5 Vdc @ 2 A to expansion modules; Consumes 120 ma @ 12 Vdc 

DI Module Inputs: 16 digital inputs (500 Hz) plus 2 counter inputs (10 kHz rate: 50 A sec min pulse width); up to 14 ga. wire 
Filtering: 1-32 msec in hardware, longer by application program 
Isolation: 2.5 kV; opto-isolation; on-board dc/dc converter 

Protection: Per IEEE SWC 472/585 (600V discharge) 
Power: Consumes 5 Vdc @ 15 ma, 12 Vdc @ 15-60 ma 

DO Module Relays: Type 1: 16 momentary or magnetic-latch; Type 2: 8 momentary or magnetic-latch 
Configuration: Type 1: 12 Form A, 4 Form C; Type 2: 8 Form C 

Contact Rating: 60VA rating, not to exceed 250V or 2A; up to 14 ga. wire 
Isolation: 1 kV between contacts, 1.5 kV contact-to-coil 

Protection: Per IEEE SWC 472/585 (600V discharge) 
Power: Consumes 12 Vdc @ 15-300 ma 

Al Module Inputs: Eight: 4 20 ma into 25012 ; ± 1 ma into 4 k fl ; ± 1V or ± 5V into 10 k 0 up to 14 ga. wire 
Accuracy: 13 bit; ± 0.05% FS plus 30 ppm/ °C 

Conversion: 2 msec per input 
Isolation: 2.5 kV (optical) input-to-ground, 200 V peak between inputs 

Protection: Per IEEE SWC 472 
Power. Consumes 5 Vdc @ 20 ma, 12 Vdc @ 15-60 ma 

AO Module Outputs: Four: 4 20 ma into 250 9 load from internal power source, into 750 ft from external 24 Vdc power source; 
0 5 V into 1k Si minimum load. Up to 14 ga. wire. 2.5 kV optical isolation provided. 

Accuracy: 12 bit: ± 0.1% FS plus 30 ppm/ °C 

Mixed 110 Module 
Inputs: 8 digital inputs (may be used as counters)-see DI Module for performance specs. 

2 analog inputs; 4 20 ma only; 250 S2. input impedance; 10 bit, ± 0.5% FS plus 30 ppm/ °C 
Outputs: 4 momentary or magnetic-latch: 2 Form A, 2 Form C-see DO Module for performance specs 

Ladder Logic 

0 
Processes: 1 8 running simultaneously 
Elements: 12,000 with 128k FLASH memory (50,000 with 512k FLASH memory) 

Element Types: Inputs Outputs 
Logic (N.O., N.C., value) Relay (open, close) 
Comparator ( =, * , > , <) Timer (delay on, delay off, retentive) 
Counters (up, down) Binary BCD conversion 
Arithmetic ( +, , x, =) Variable variable conversion 
Boolean (AND, OR, XOR) Text 
Index Jump 

Call Return 
Scan 
Shift (logic & arithmetic; left, right) _ . 

FCC Information 
Frequency Range Model Number Radio Type Power Out ' Rules Part Emission Designators Type Acceptance 

136-174 MHz F6973 MAXTRAC 20 watt 90 15KOF2D. 16KOF1D, 16K0F3E ABZ90CT3733 

403-430, 450-470 MHz F6974 MAXTRAC 20 watt i 90 15KOF2D. 16KOF1D, 16K0F3E ABZ9OCT4601 

806-869 MHz Trunked F6985 MAXTRAC 15 watt 15, 90 15KOF2D. 16KOF1D, 16KOF3E ABZ90CT5653 

928.960 MHz (12.5 kHz) F6956 DARCOM 9000 5 watt 94 12K5F2D. t2K5F3E, 12K5F9W ABZ9OCC6612 

192-960 MHz (25 kHz) F6956 DARCOM 9000 5 watt . 94 16KOF2D. 16KOF3E, 16K0F9W ABZ9OCC6608 

External radio (FSK) F6909 External Note 1 . Note 1 Note 1 Note 1 

External modem F6900 None None . N/A N/A N/A 

Note 1: Determined by External Radio Model , 

Support Services CI IVIOTOFfOILA 
Wherever Motorola sells, our proMOTOROLA 

is backed by service. In the U.S., we 1301 E. Algonquin Road, Schaumburg, Illinois 60196 have 900 authorized or company- Winner 1988 ' National Telephone toll-free 1-800-247.2346 owned centers. In addition, our 
Aua Qua/ products are serviced throughout the Ali Qualit y Specifications subject to change without notice. 

world by a wide network of company r 8 , Motorola, MaxTrac and Darcom 9000 are trademarks 
or authorized independent distributor , of Motorola Inc. EC) 1991 by Motorola Inc. Printed in 
service organizations. U.S.A. (91081 Merit Produced by Marketing Services. 

Motorola is an Equal Employment Opportunity/Affirmative Action Employer R3 -t 1 -78 

.r.aynorw!ii: 

8 MOTOROLA 

.suivicE- 
- - - - ' 
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CHAPTER 16. COMMUNICATION PROTOCOL 

1. GENERAL 

The communication protocol is based on the OSI (Open Systems Interconnection) model 
published by ISO. The protocol comprises the seven recommended layers adapted for SCADA, 
in which every RTU is simultaneously a distributed control unit and a communication node 
serving itself as well as other units. 

Information is transmitted in the form of variable-length digital words. Advanced security 
techniques are employed to provide protection against false messages. 

The protocol is efficient for transferring small quantities of information, such as measurements 
and discrete statuses, as well as for transferring large quantities of information, such as 
downloading software applications, including data base, process, etc. 

The following subparagraphs describe the seven layers of the protocol, shown in Figure 16-1: 

Physical layer. 

Link layer. - 

Network layer. 

Transportation layer. 

Session layer. 

Presentation layer. 

Application layer. 

Figure 16-1 presents the various proto6Ol layers during communication between Sites A and C 
through Site B, which serves as a communication node. 
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SITE A 

APPLICATION 1- 

PRESENTATION 

SESSION L 

TRANSPORT 

NETWORK 

SITE B 

MULTI-LINK 

CRC 

PHYSICAL 
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16-2 

NETWORK 
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CRC 

PHYSICAL 

MULTI -LINK 

SITE C 

APPLICATION 
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Figure 16-1. MDLC Protocol - Seven Layers 
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Communication Protocol 

2. PHYSICAL L4YER 

The physical layer comprises the various communication ports and their associated software. 

The software contains all the specific handling required by the communication ports and provides 
an identical interface to the link layer. In this way, it is possible to define a standard entity for 
the link layer. 

The software is flexible and adapts itself to the number of ports and their various types as defined 
by the user, but the possibility of defining a large number of ports of various types does not 
impair the software's efficiency. 

The physical ports may also be configured to provide hard-copy printout to printer. 

3. LINK LAYER 

The function of the link layer is to ensure proper communication over a single communication 
channel. The information is stored in variable-length frames where the link layer protocol 
contains the following fields (for a DATA frame): - 

The address of the unit to which the DATA is transmitted. 

The address of the transmitting unit. 

The number of the frame. 

CRC for error detection. 

Dual addressing is used to allow RTU-to-RTU transmission without central intervention, 
transmission to several centrals, or a hierarchical system where some of the RTUs serve as 
subcentrals for the lower hierarchies. 

During reception, the address is identified by hardware (and not by software) at the physical 
level, in order not to spend software time on checking words that are not intended for that 
specific RTU. This preliminary screening enables reception of at least four different addresses 
per RTU: single address to access a specific RTU, broadcast address to access a group of RTUs, 
and two additional addresses enabling various communication operations. 

A link entity associated with a channel may receive several types of information: information that 
is intended for that specific RTU and information passing through it and is designated to other 
RTUs. The link entity transmits an acknowledgment (ACK) to each RTU according to the DATA 
received from it. The ACK word is separated from the DATA word, since the RTU receiving 
the DATA is not necessarily the same RTU to which the ACK is addressed. 

The ACK word enables the receiving site to identify the missing frames and retransmit only those 
frames, thus saving air time by not repeating all the information transmitted. 
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The CRC is 32 bits or 16 bits per CCITT definition. 

The frame synchronization (FLAG), at the beginning and at the end of each word, is transmitted 
in different ways for different physical ports. 

4. NETWORK LAYER 

A system is defined as a network whenever it uses more than one communication medium, such 
as wireline and/or various radios, as well as Store & Forward repeaters, all on a single 
frequency. The communications in the network occur among nodes, which physically may be 
RTUs, centrals, or repeaters. 

The network layer and its protocol are responsible for routing packets in the network via the 
Various nodes to enable communication between any two sites in the network. 

It is posgible to.access any-application anywhere in the system from any port in the system, such 
as the RS-232 ports of the various RTUs, for purposes of definition, monitoring, modification, 
diagnostics, error logging, etc. 

5. TRANSPORTATION LAYER 

The transportation layer ensures END-to-END completeness of the information transmission 
(between the RTU that has transmitted the message and the one that should receive it). This layer 
transfers the DATA in an orderly fashion to the session layer above it. The protocol of this layer 
assigns sequential numbers to the packets (independent of the numbers assigned by the link layer) 
and transmits an ACK word to indicate that the DATA is complete and all packets are transferred 
in the appropriate order to the layer above. 

The transport layer performs multiplexing thus enabling several session entities (logical channels) 
to operate via one physical port or several physical ports. It is possible to define any number of 
logical channels regardless of the number of physical channels defined. 

6. SESSION LAYER 

The session layer enables the definition of any number of entities (instances), which are capable 
of conducting a session with a parallel entity in another RTU, a central, or a subcentral. These 
entities and their protocol enable to simultaneously conduct several sessions between any two 
sites, i.e., to simultaneously run several applications such as data transfer, diagnostics, 
monitoring, etc., without interference between the applications. The session handling includes 
the following: 

Start session. 

Synchronization of message direction. 
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End session. 

Abort session. 

Re-synchronize session. 

The session layer also provides for transfer of short one-frame messages from one site to the 
parallel application at another site without the need to start a session. 

7. PRESENTATION LAYER 

This layer handles the presentation of the DATA received from the various applications within 
the various packets. It performs the following: 

Checks that the information transferred to the application is complete. 

Compresses the information. 

Encrypts the information. 

Checks authentication. 

8. APPLICATION LAYER 

This layer contains all the communication applications required for maintaining a SCADA 
system, as detailed below: 

a. Application enabling bi-directional data transfer upon request from the data bases of the 
sites. 

b. Software for downloading configuration to the sites: 

I/O modules definition. 

Communication ports definition. 

c. Software for downloading and monitoring application software (defined by the user in the 
ladder diagram language) to the sites, including: 

Definition of the data structure. 

Object code of processes. 

Real-time symbolic monitoring of data base and processes. 
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d. Application for transmitting events and short messages. 

e. Application for broadcasts. 

f. Application for remote diagnostics of the hardware and the software. 

g. Application for the retrieval of error messages stored in the error logs of the sites. 

h. Application for the calibration of A/D and D/A modules. 

i. Application for communication analysis and accumulation of statistics. 
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APPENDIX A. RS232 ADAPTER CABLES 

1. GENERAL 

This appendix provides the necessary information required for connecting an RTU RS232 port 
to various units, as detailed below: 

Connection to a computer/terminal (MDLC protocol or User Port) 

Connection to a modem (MDLC protocol or User Port) 

Connecting a User Port to a printer 

Connecting a User Port to an external unit 

RTU-to-RTU connection using MDLC protocol through RS232 ports (RS-Link) 
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RS232 Adapter Cables 

2. CONNECTION TO A COMPUTER OR TERMINAL 

To connect one of the MOSCAD RTU RS232 Ports to a computer/terminal, you should use tilt_ 

FLN6457 adapter, which ends with the female 25-pin D-type connector. The port may be defined 
either as a MDLC protocol port or as a User Port. 

The signals that appear on the female 25-pin D-type connector are according to the RS232 
standard - see Table A-1. In this case, the RTU serves as DCE (Data Communication 
Equipment). 

Table A-1. Adapter to Computer/Terminal (DTE) - RTU as DCE 

RS232 
Function 

8-pin Connector 
(on RTU) 

25-pin Female Direction 

TX-DATA 2 - 2 from DTE 

RX-DATA 1 - 3 to DTE 

RTS 5 - 4 from DTE 

CTS 8- 5 to DTE 

DSR 7- 6 to DTE (*) 

GND 4 7 - 

DTR 3 - 20 from DTE 

DCD (Rec line) 6 - 8 to DTE 

* If a low-power hand-held terminal is used, +12V may be driven 
from this pin to operate the terminal 

To extend the cable, you may use any extension cable with male and female D-type connectors 
(connected pin-to-pin, not crossed). 

NOTE 

When a User Port is defined as Computer/Terminal with DTR 
support: 

1) The RTU will not transmit unless it receives DTR = on from the 
computer/terminal. 

2) The RTU will not receive unless it receives RTS =on from the 
computer/terminal. See pin 20 of the 25-pin Female. 
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RS232 Adapter Cables 

3. CONNECTION TO A MODEM 

To connect one of the MOSCAD RTU RS232 Ports to a Modem, you should use the FLN6458 
adapter, which ends with the male 25-pin D-type connector. The port may be defined either as 
a MDLC protocol port or as a User Port. 

The signals that appear on the male 25-pin D-type connector are according to the RS232 standard 
- see Table A-2. In this case, the RTU serves as DTE (Data Terminal Equipment). 

Table A-2. Adapter to Modem (DCE) - RTU as DTE 

RS232 
Function 

8-pin Connector 
(on RTU) 

25-pin Male Direction 

TX-DATA 1 - 2 from RTU 

RX-DATA 2 - - 3 to RTU 

RTS 6 - 4 from RTU 

CTS 3 - 5 to RTU 

GND 4 7 . - 

DTR 8 - 20 from RTU 

DCD (Rec line) 5 - 8 to RTU 

To extend the cable, you may use any extension cable with male and female D-type connectors 
(connected pin-to-pin, not crossed). 

NOTES 

1) Before transmitting, the RTU sends RTS =on to the modem, and 
waits for CTS =on from the modem as a condition for transmitting. 

2) The RTU will receive data from the modem only when 
DCD=on. 

3) When using a modem in auto-answer mode (connected to a 
Computer port) for remote service, the RTU does not support 
RTS/CTS protocol since the port is designated to operate with a 
local computer as well as with a modem. Refer to the jumpers 
setting described in paragraph 2 of chapter 13 - Utilities. 
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4. CONNECTING A USER PORT TO A PRINTER 

To connect one of the MOSCAD RTU RS232 Ports defined as User Port to a printer, you may 
use one of the two cables described in the previous paragraphs. Since the connection to the 
printer is not defined by the RS232 standard, every printer manufacturer has defined the 
connectors to his own convenience. Therefore, you should select the adapter according to the 
functions of the various pins. 

If the FLN6458 adapter (with the male 25-pin D-type connector) is used, refer to Table A-3. 

Table A-3. Connection to Printer (with FLN6458 adapter) 

RS232 Function 25-pin Male Used as Direction 

TX-DATA 2 Serial Data to Printer 

CTS 5 Printer Ready from Printer 

GND 7 GND - 

If the FLN6457 adapter (with the female 25-pin D-type connector) is used, refer to Table A-4. 

A-4 

Table A-4. Connection to Printer (with FLN6457 cable) 

RS232 Function 25-pin Female Used as Direction 

RX-DATA 3 Printer Rx-Data to Printer 

DTR 20 Printer Ready from Printer 

GND 7 GND - - 
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5. CONNECTING A USER PORT TO AN EXTERNAL UNIT 

To connect one of the MOSCAD RTU RS232 Ports defined as User Port to an external unit (that 
supports RS232), you may use one of the two adapters (FLN6457 or FLN6458) according to the 
port definition in the Site Configuration. 

If the FLN6457 adapter is used, refer to the pin assignment given in Table A-1. 

If the FLN6458 adapter is used, refer to the pin assignment given in Table A-2. 

6. RTU-to-RTU CONNECTION USING MDLC PROTOCOL THROUGH RS232 PORTS 

To establish a link between two RTUs using MDLC protocol, the ports of both RTUs should be 
defined as RS232 RTU-to-RTU (RS-Link). The ports of the two RTUs should be connected by 
the FLN6457 and FLN6458 adapters, when the adapters are connected. 

NOTE 

Do not connect between RTUs without the adapter cables. A direct 
connection will cause a short circuit between the pins that have the 
same function. 
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APPENDIX B. ERROR MESSAGES 

1. GENERAL 

This appendix contains a list of errors and warnings which may appear at the end of compilation. 
The messages are listed as they appear on the screen, and should give a general indication of the 
type of error encountered. 

Following the error and warning list, one or more possible causes for the error and solutions 
based on those causes are listed. 

2. ERROR LIST 

1. Cannot Open Space For SEND 
2. Cannot Open Space For Handle Timers 
3. Cannot Open Space For Values 
4. Cannot Open Space For Rung Monitoring 
5. Cannot Open Space For Compiler Code 

6. Error In SEND - Index Does Not Exist: <Index Name> <Rung Name> 
7. Error In SEND - Name Does Not Exist: <Symbol Name> <Rung Name> 
8. Error In SEND - Simple Table With Index: <Symbol Name> <Rung Name> 
9. Error In SEND - Index Value Too Large: <Symbol Name> <Rung Name> 

10. Error In SEND - Number Exceeds Size Of Vector: <Rung Name> 
11. Error In SEND - Cannot Operate On Bits Vector: <Rung Name> 
12. Error In SEND - Cannot Operate On Constants: <Rung Name> 

13. User ROM Overflow <Rung Name> 

14. Bit Not In Byte Boundary: <Symbol Name> <Rung Name> 

15. JMP Is Valid Only In The Same Process <Rung Name> 

16. JSP Is Valid Only To a Process <Rung Name> 

17. JMP-JSP: Missing Symbol Name <Rung Name> 

18. Cannot Change a Constant Variable <Rung Name> 
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19. Error In I/O LINK - 
20. Error In I/O LINK - 
21. Error In I/O LINK - 
22. Error In I/O LINK - 
23. Error In I/O LINK - 
24. Error In I/O LINK - 
25. Error In I/O LINK - 
26. Error In I/O LINK - 
27. Error In I/O LINK - 
28. Error In I/O LINK - 

Cannot Open I/O File 
Incompatible Length Of Record, Reoperate I/O LINK Phase 
Incompatible Number Of Records, Reoperate I/O LINK Phase 
Not Enough Memory, Reoperate I/O LINK Phase 
Cannot Read I/O File, Reoperate I/O LINK Phase 
Table Does Not Exist, Reoperate I/O LINK Phase 
Table Without I/O Definitions, Reoperate I/O LINK Phase 
Column Without I/O Definitions, Reoperate I/O LINK Phase 
Incompatible Data Type, Reoperate I/O LINK Phase 
Incompatible Depth, Reoperate I/O LINK Phase 

29. Cannot Create SRECORD File 

30. Cannot Create Rungs Map 
31. Cannot Create D.B. Map 
32. Cannot Create Timers Map 
33. Cannot Create RAM Map 

34. Missing Symbol Name <Rung Name> 

35. Missing Symbol Name <Rung Name> Differentiator Requires Index 

36. Missing CALL Name <Rung Name> 

37. Cannot Use Timer ON & OFF In The Same Timer: <Symbol Name> <Rung Name> 

38. Index Value Is Too Large: <Symbol Name> <Rung Name> 

39. Bad Mapping: <Map Symbol Name> Index Value Is Too Large: <Map Destination> 

40. Cannot Change Index Using Another Index: <Rung Name> 

41. Cannot Mix Bit & Value Operands In OR, XOR, AND Operators: <Rung Name> 

42. Cannot Use Indexed Bit Operand In This Operation: <Rung Name> 

43. Output Column Length Must Be As Long As Input Column Length: <Rung Name> 

44. Index Or Indexed Operand Cannot Mix With Bit In This Operation: <Rung Name> 

45. Use MOVE In Bit To Bit & Value To Value Operations: <Rung Name> 

46. Error List Was Trunkated - Cannot Display More Errors 

47. Cannot Open Configuration File 

48. Use Site Name Only As An Input 

49. Cannot Use Port With No Matching Line in Ports Table 
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3. WARNING LIST 

1. Warning: JMP To Same Rung 

2. Warning: JSP To Same Process 

3. Warning: Undefine I/O LINK Value 

4. Warning: U ndefine Mapped Field: Table #<TAB NUMBER> Column #<COL NUMBER> 

5. Warning: This Function Is Not Implemented Yet: <Rung Name> 

6. Warning: No SCAN Operation 

7. Warning: Use MOVE To Change Element In Time & Date Table 

4. ERROR EXPLANATIONS 

Errors 1-5 indicate that no memory space is left in the PC. 

Errors 6-12 refer to SEND output operator (see paragraph 22 in chapter 8, Ladder Diagram 
Language. 

Error 6. Index Does Not Exist: <Index Name> <Rung Name> . 

The index variable is not defined. For example, when using <IN,I> symbol name, I is not 
defined. Return to the index table to define the index variable and then return to the rung name. 

Error 7. Name Does Not Exist < Symbol Name> <Rung Name> . 

Variable name is not defined in data base tables (IN, for example). Return to data base builder 
to define the symbol name and then return to the rung name. 

Error 8. Simple Table Wirh Index: <Symbol Name> <Rung Name> . 

It is not allowed to use a variable of a single-column table with index. Use multiple-column table 
and define the symbol name. Return to the rung name. 

Error 9. Index Value Is Too Large: <Symbol Name> <Rung Name>. 

The defined index value ( <IN,18> , for example) is greater than the last index row in the 
multiple-column table. Correct the last index row and then return to the rung name. 
Error 10. Number Exceeds Size Of Vector: <Rung Name> . 

When the SEND operator uses the following format: '100<IN > , it means that the last 100 
values should be printed under <IN> vector. This operation is not allowed if the last index row 
in the multiple-column table is less than 100. 
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Error 11. Cannot Operate On Bits Vector: <Rung Name> . 

SEND operator (in ASCII) is not applicable for a data base table of bits. 

Error 12. Cannot operate On Constants: <Rung Name> . 

With the SEND operator it is not allowed to use constants (only variables may be used). 

Error 13. User ROM Overflow <Rung Name> . 

RTU ROM overflow (more than 64 kByte). 

Error 14. Bit Not In Byte Boundary: <Symbol Name> <Rung Name> 

The operation requires this bit to be in the beginning of the byte. 

NOTE 

B4O or B,1 as a byte notation is applicable only for the 
MOVE/MOVH functions. In any other bit function, B4O is 
identified as the first bit in a series, bit B,1 as the second, and so 
forth. Bit,8 is the first bit in the second byte. 

Error 17. JMP-JSP: Missing Symbol Name <Rung Name> . 

The variable is not defined as a rung name/process name. 

Error 18. Cannot Change a Constant Variable <Rung Name> . 

Constant value cannot be changed. 

Errors 19-28 refer to I/O Link Phase (see paragraph 5 in chapter 9, Application Programming. 
Since the last I/O Link operation, the data base has been changed. Entering the I/O Link phase 
without any change will update the I/O Link tables. 

Error 29. Cannot Create SRECORD File. 

Creation of the SRECORD file has failed. 

Errors 30-32. Creation of MAP files produced by the compiler for monitoring has failed. 

Error 33. Cannot Create RAM Map. 

Creation of file that includes the necessary RAM during download has failed. 

Error 34. Missing Symbol Name <Rung Naive > . 

Same as error 17. 
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Error 35. Missing Symbol Name <Rung Name> Differentiator Requires Index. 

It is not allowed to use differentiators without an index variable. 

Error 36. Missing CALL Name <Rung Name> . 

The CALL function is not defined. Enter the CALL output operator and select the appropriate 
function allowed from the available possibilities. 

Error 37. Cannot Use Timer On & Of in Same Timer <Symbol Name> <Rung Name> . 

It is not allowed to use DON and DOF operators on the same timer. 

Errors 38-39. Same as error 9. 

Error 40. Cannot Change Index Using Another index <Rung Name> . 

It is not allowed to move one index variable to another. For example, to define: MOVE IN,I to 
J (where I and J are defined as index variables). 

Error 41. Cannot Mix Bit & Value Operands in OR, XOR, AND Operators <Rung Name> . 

It is not allowed to mix bit and value data types in Boolean operations: AND, OR, and XOR. 

Error 42. Cannot use Indexed Bit Operand In This Operation <Rung Name> . 

It is not allowed to use an indexed bit variable (BIT,I for example) in this operation. 

Error 43. Output Column Length Must be as Long as Input Column Length <Rung Name> . 

Input(s) column length(es) should be as long as the output column length (for example, in order 
to carry out MOVE operation of BIT1 and BIT2 to BIT3, column index rows of BIT1, BIT2, 
and BIT3 should be the same). 

Error 44. Index or Indexed Operand Cannot Mix with Bit In This Operation <Rung Name> . 

In this operation it is not allowed to mix a symbol name which is an index or an indexed symbol 
name with bits. For example, to MOVE bit to 1, or IN,I to bit. 

Error 45. Use MOVE In Bit To Bit & Value To Value Operations: <Rung Name> . 

Use MOVE output operator (and not MOVH) to MOVE bit to bit, and value to value operations. 

Error 46. Error List Was Trunkated - Cannot Display More Errors. 

This error appears when the list exceeds 1,000 errors. 
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Error 47. Cannot Open Configuration File. 

It is impossible to compile without assigning configuration file. 

Error 48. Use Site Name Only As An Input. 

It is not allowed to use Site Names (defined in the Sites table) as outputs. 

Error 49. Cannot Use Port With No Matching Line in Ports Table. 

Using one of the CALL functions on a row that does not exist in the User Ports table. 
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APPENDIX C. LADDER DIAGRAM ELEMENTS 

1. GENERAL 

This appendix details all elements, input and output, used in the Ladder Diagram Language. 

2. INPUT ELEMENTS 

H I- Normally Open (N.O.) Contact 

/ F- Normally Closed (N.C.) Contact 

H = I- Comparator Equal to 

H <I- Comparator Less than 

H + I- Comparator Not Equal to 

H > H Comparator Greater than 

t I- Positive Differentiator (up - rising edge) 

H 1 F- Negative Differentiator (down - falling edge) 

68P02995G10 C-1 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 392 of 814



Ladder Diagram Elements 

3. OUTPUT ELEMENTS 

- ( ) 

-( / ) 

-( L ) 

Relay On Contact 

Relay Off Contact 

_Relay Latch 

-( ) 

-( ) 

-( X ) 

Arithmetical Calculation + (plus). 

Arithmetical Calculation - (minus) 

Arithmetical Calculation x (multiply) 

-( U ) Relay Unlatch -(DIV) Arithmetical Calculation / (divide) 

-(DON) On Delay Timer -(AND) Boolean Bitwise AND 

- ( DOF) Off Delay Timer -(OR) Boolean Bitwise OR 

- (TRT) Retentive Timer -(XOR) Boolean Bitwise XOR 

-(CTU) Count Up Counter -(LSR) Logical Shift to Right 

-(CTD) Count Down Counter -(LSL) Logical Shift to Left 

-(RST) Reset -(ASR) Arithmetical Shift to Right 

- ( BCD) Convert to BCD Format -(ASL) Arithmetical Shift to Left 

-(BIN) Convert to Binary Format - (ROR) Rotate to Left 

-(JMP) Jump -(ROL) Rotate to Right 

-(JSP) Jump to Subprocess -(CPY) Copy Memory Vectors 

- (RET) Return from SubProcess 

- (RUNP) Run Process 

-(MOVE) Move Value or Low Byte 

- (MOVE) Move High Byte 

-(SEND) Send (to RS232 User Port) 

- (SCAN) Scan physical and mapped I/O 

-(CALL) Call a function (GetChr, GetDgt, SndFrm, AnsFrm, RcvFrm, TxEvnt, SetCOS) 
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APPENDIX D. AGA3 MODULE 
V 1.44) 

1. GENERAL 

The AGA3 module calculates the flow rate of gas flowing through an orifice plate, as specified 
by the Ainerican Gas Association, Report-No. 3 (AGA3) ANSI/API 2530, 1985 edition. 

The calculations are based on static parameters, which can be set or changed by the user, and 
on dynamic parameters which are measured by meters. 

The static parameters are: 

Geographical parameters (latitude, elevation, atmospheric pressure, etc.) 

Gas parameters (viscosity, specific gravity, base pressure, base temperature, etc.) 

Mechanical parameters describing the meters and pipe (orifice diameter, pipe diameter, etc.) 

Control parameters (low flow, active differential pressure meter, etc.) 

The following dynamic parameters are the measurements required for the AGA3 calculations: 

Differential pressure - the different pressure measured across the orifice plate. 

Temperature - the measured temperature of the flowing gas. 

Static pressure - the measured static pressure of the meter run. 
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AGA3 Module 

The output of the AGA3 module is the rate of flow of gas through an orifice plate in cubic feet 
per hour (SCFH). The basic form of the AGA3 equation is: 

Qv=e xillwxpf (Eq. D-1) 

where: 

Qv = Quantity rate of flow at base conditions, standard cubic feet per hour (SCFH) 

C' = Orifice flow constant 

hw = Differential pressure, inches of water at 60°F 

pf = Absolute static pressure, psia 

For further details on the AGA3 calculations, refer to paragraph 4 of this appendix - AGA3 
Calculations. A detailed description of the AGA3 inputs/outputs is provided in paragraph 5 of 
this appendix. 
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AGA3 Module 

2. AGA3 TABLES 

To access the AGA3 tables, select the Data Base Builder option from the Project Operations 
menu, and then the User Tables option. Once the Table List is displayed, press [Enter] to access 
the Table Operations menu - see Figure D-1. 

Data Base Builder 
Select System Tables 
Search Name 

Select Constants Tables 
Search Duplicate Name 

:040L 
COnstants 
Discrete Input 

Discrete Output 
Value Input 

Pumps 

Edit Table 

Append Table 

Insert Table 

Change Name 

Delete Table 

Print Table 

user:,Optabns 

Describe Table 

Figure D-1. Table Operations Menu 

Select User Options from the Table Operations menu; the User Options menu is displayed - see 
Figure D-2. 

The first three options are relevant to the AGA3 module, as detailed below: 

Add AGA3 Tables - for inserting the four AGA3 tables (AGA3 Parameters 1 and 2, AGA3 
Inputs, and AGA3 Outputs) to the Table List. 

Del AGA3 Tables - for removing the four AGA3 tables from the Table List. 

Change AGA3 Tables Last Index - for changing the last indexed row, as required, up to 250 
(0-249) rows. For example, if you change the last index to 4, it means that you may use 
symbol names SmblA,O; SmblA,1; SmblA,2; SmblA,3 and SmblA,4 in the programming 
process. 
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AGA3 Module 

Base Builder 
Tables 

Data 
Select System 

Print Data Base Search Name 
Select Constants Tables 
Search Duplicate Name 

Table List 

Table Name No 

0 Ouatier 
Edit Table 1 

2 Discrete Input Appe 
3 Discrete Output Inse 

4 Value Input Chan 
5 Pumps Dele Change AGA3 Tables Last Index 

Prin Add AGA7V Tables 

Pm! Del AGA7V Tables 

Change AGA7V Tables Last Index 

Add AGA7M Tables 
Del AGA7M Tables 
Change AGA7M Tables Last Index 

Add PID Tables 
Del PID Tables 

Change PID Tables Last Index 

- 

Figure D-2. User Options Menu 

2.1 AGA3 Parameters (1) TABLE 

The AGA3 Parameters (1) table, shown in Figure D-3, includes the following parameters: 

Table Name: AGA3 Parameters (1) 

Table Symbol: 

Edit Table 
COS Name: 

Last index (Ind): 4 

Last Index Name: IAGA3 

Ind Pipe_D 

(rprm) 

Orif_d 

(rprm) 

Fl/Pip 

(iprm) 

UpOnSt 

(iprm) 

Mnomtr 

(iprm) 

Ltitud 

(iprm) 

Elvii 

(iprm) 

StlTyp 

(iprm) 

0 

2 

3 

4 

Cursors - To ScroLL, Enter-To SeLect, Esc-To Exit,, F6-Log File, Fl-HeLp 11:30:29 

Figure D-3. AGA3 Parameters (1) Table 
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AGA3 Module 
To enter data for a specific variable, press [Enter] when the cursor is located on that variable and access the Show Related Data function - see Figure D-4. 

Table Name: AGA3 Parameters (1) 
Table Symbol: 

Edit Table 

COS Name: 
Last Index (Ind): 4 
Last Index Name: I_AGA3 

Ind Pipe_D 

(rprm) 
Orif_d 
(rprm) 

Fl/Pip 

(iprm) 
UpOnSt 

(iprm) 
Mnomtr 

(iprm) 
Ltitud 
(iprm) 

Elv_H 
(iprm) 

St1Typ 
(iprm) 

0 
1 

2 

3 

4 

. . . 

Show Related Data I 

Ii HeLp 12:4154 

Figure D-4. Show Related Data Function 

After pressing [Enter], an associated screen is displayed for each variable. See Figure D-5 for an example of the Pipe_D variable. 

Table Name: AGA3 Parameters (1) 

Data Type: Real Parameter 

Edit Table 

(rprm) 
Last Index (Ind): 4 

Ind Pipe_D 

0 ?A'47.1091ft.QPQ 
.6:071000160001 1 

2 8.0710001E+000 
3 8.0710001E+000 
4 8.0710001E+000 

Enter To Enter Huther Esc - To Exit, F6 - Io File - 

68P02995G10 

Figure D-5. Entering Data for PipeD Variable 
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Pipe_D - the pipe diameter in inches. The range is 2.0 to 30.0 inches. The default is 
8.071 inches. 

On! d - the orifice diameter in inches. The range is 0.125 to 22.0 inches. The default is 
4.0 inches: 

FI/Pip 7 the differential pressure measured with flange tap or pipe tap. 0 = pipe tap, 
1 = flange tap. The default is 1 (flange tap). 

UpDnSt - the static pressure measured at the upstream tap or downstream tap. 
0 = downstream, 1 = upstream. The default is 0 (downstream). 

Mnomtr - specifies whether a mercury manometer is used or not. 0 = not used, 1 = used. 
The default is 0 (mercury manometer is not used). 

Ltitud - the degrees latitude of the meter run. The range is 0 to 90 degrees. The default is 
35 degrees. 

Elv_H - the elevation in feet above sea-level for the location of the meter run. The default 
is 500 ft. 

St1Typ - the type of orifice plate. The available values are: 

0 - for 304 stainless steel 
1 - for 316 stainless steel 
2 - for 430 stainless steel 
3 - for SAE carbon steel 
4 - for Monel 
5 - for others (default) 
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2.2 AGA3 Parameters (2) TABLE 

The AGA3 Parameters (2)-table, shown in Figure D-6, includes the following parameters: 

Table Name: AGA3 Parameters (2) 

Table Symbol: 

Edit Table 

COS Name: 

Last Index (Ind): 4 

Last Index Name: 

Ind PresBs 
(rprm) 

TempBs 

(rprm) 

McXCO2 
(rprm) 

Mn%N2 
(rprm) 

SpecGr 
(rprm) 

Viscos 
(rprm) 

Cp /Cv 
(rprm) 

0 

2 

3 

4 

Figure D-6. AGA3 Parameters (2) Table 

Pres Bs - the base pressure in psia. Range: 12.0 to 17.0 psia. Default: 14.65 psia. 

Temp Bs - the base temperature in degrees Fahrenheit. Range: 5.0 to 1500 °F. 
Default: 50.0°F. 

Mc%CO2 - the mol percent content of CO2. Range: 0.0 to 40.0%. Default: 0.9%. 

Mn%N2 - the mol percent content of N2. Range: 0.0 to 40.0%. Default: 1.1%. 

SpecGr - the specific gravity of the gas. Range: 0.1 to 5.0. Default: 0.57. 

Viscos - the dynamic viscosity of the flowing gas. Default: 0.0000069. 

Cp/Cv - the specific heat of the gas (k ratio). Range: 0.1 to 13.0. Default: 1.3. 
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2.3 AGA3 Inputs TABLE 

The AGA3 Inputs table, shown in Figure D-7, includes the following parameters: 

Table Name: AGA3 Inputs 

Table Symbol: 

Edit Table 
COS Name: 

Last Index (Ind): 4 

Last Index Name: 

Ind DfPrsM 

(iprm) 

DfPrs1 

(sAl) 

DfPrs2 

(sAl) 

LoFlow 
(rprm) 

SttPrs 
(sAI) 

GasTmp 

(sAl) 

AmbImp 
(iprm) 

AtmPrs 

(rprm) 

0 

1 

2 

3 

4 

er: 

Figure D-7. AGA3 Inputs Table 

DfPrsM - the differential pressure meter number. Enter 1 or 2 to select the active differential 
pressure meter: DfPrs1 or DfPrs2. 

DfPrs1 and DfPrs2 - scaled analog inputs that represent the measurement of differential 
pressure drop across an orifice in inches/water at 60°F. To enter data for these variables 
refer to chapter 7 of this manual, Data Base Concept. 

LoFlow - low flow cutoff. When the differential pressure is less than LoFlow, the AGA3 
calculations are stopped. When the differential pressure is greater than the LoFlow value, 
the AGA3 calculations begin. The default is 0.5 inches/water at 60°F. 

SttPrs -a scaled analog input that represents the static pressure of the flowing gas in psig. 

GasTmp - a scaled analog input that represents the flowing gas temperature in degrees 
Fahrenheit. 

AtmPrs - a real parameter that represents the average barometric pressure in psia. 
Default: 14.47 psia. 

AmbTrup - a real parameter that represents the average ambient temperature in degre 
Fahrenheit. Default: 60°F. 
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2.4 AGA3 Outputs TABLE 

The AGA3 Outputs table, shown in Figure D-8, includes the following parameters: 

Table Name: AGA3 Outputs 
Table Symbol: 

Edit Table 

COS Name: 
Last Index (Ind): 4 

Last Index Name: 

Ind ScalOv 
(rprm) 

Ov 

(real) 

OrifC' 

(real) 

0 

2 

3 

4 

cursors .... To Scral1, Enter To Se 

Figure D-8. AGA3 Outputs Table 

* ScalQv - scaling factor for calculating Qv. 

If ScalQv = 1.0, the flow rate (Qv) is in units of cubic feet per hour (SCFH). 

If ScalQv = x, the flow rate (Qv) is in units of (1/x) x cubic feet per hour. 

Default = 0.001. The flow rate (Qv) is in units of (1/0.001)=1000 cubic feet per hour 
(MSCFH). 

Qv- the flow rate of gas at base conditions. The units displayed in this field depend on the 
value of ScalQv. 

OrifiC' - orifice flow constant. 
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3. HOW TO USE THE AGA3 

First, define the number of AGA3 calculations or measurements (number of rows in AGA:, 
tables). Each AGA3 calculation refers to a specific row in the four AGA3 tables. Per each row 
in all four AGA3 tables set the following parameters: meters participating in the measurement, 
measured gas, environment parameters, etc. 

To calculate-the flow rate according to the AGA3, the following rung should be used. Note that 
this rung performs reading of all the meters (dynamic parameters) and calculates the flow rate 
for all rows. 

DfPrs1 
(SCAN) 

DfPrs2 
(SCAN) 

SttPrs 
(SCAN) 

Gas Tinp 
(SCAN) 

AGA3 
(CALL) 

First, all dynamic parameters are read by means of the SCAN function. This function should be 
applied on the following meters: 

differential pressure meters 1 

optional differential pressure meters 2 

static pressure meters 

gas temperature meters 

NOTE 

The SCAN function reads the meter values for the complete 
column. 

Once all required meters are read, the AGA3 function is called to calculate the Qv (Quantity rate 
of flow at base conditions) and the Orifc' (Orifice flow constant) for all the rows in AGA: 
Output table. 
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3.1 AVERAGE CALCULATIONS 

If averages or integration of flow rate are planned by the application, it is strongly recommended 
to call the above rung once a second. This guarantees more accurate integration of the flow rate 
and average calculations. 

It is not advised to reduce the sample time below one second, as the system may be overloaded 
by the AGA3 calculations. 

Example: 

Suppose that an application consists of two measurements (two rows in AGA3 tables). The 
requirements of this application are to compute per each measurement the following: 

average flow rate per each hour of day 
average Orifc' per each hour of day 
average flow rate per each day of the month 
average Orifc' per each day of the month 

This version allows any operation on floating point data type (-,/,*,compare). Thus, averages can 
be calculated without losing accuracy. 

The builder of the application may define the following tables in addition to the AGA3 tables: 

1) AccH table - accumulates the flow rate and the Cprime starting from the beginning of the last 
hour. 

Row - 0 for first measurement 

Row - 1 for second measurement 

AccH 

Ind AcCprH AcOvH 
(rvat) (rvat) 

0 

1 

AcCprH - accumulates Cprime from beginning of the previous hour 

AcQvH - accumulates Qv (flow rate) from beginning of the previous hour 
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AGA3 Module 

2) AvrgH table - hour average table for flow rate and Cprime. This table has 24 rows (one row 
per each hour). 

AvrgH 

Ind AvCpHO 
(rval) 

AvQvHO 
(rval) 

AvCpH1 

(rval) 

AvOvH1 

(rval) 

0 

1 

I 23 

The row number, i (0 s i s 23), refers to the average hourly information within hour interval 
i and 

Row number 5 refers to the averages between 5 o'clock (5 A.M.) and 6 o'clock (6 A.M.). 

Row number 13 refers to the averages between 13 o'clock (1 P.M.) and 14 o'clock (2 P.M.). 

AvCpHO - the average hourly Cprime for first measurement 

AvQvHO - the average hourly Qv (flow rate) for first measurement 

AvCpH1 - the average hourly Cprime for second measurement 

AvQvH1 - the average hourly Qv (flow rate) for second measurement 

As mentioned above, the average information of a specific hour is located in a specific row, 
defined by the hour. 

3) AvrgD table - Day average table for flow rate and Cprime. This table has 32 rows (one row 
per day). Row number 0 is not used. 

Ind AvCp00 
(rval) 

Av0v00 
(rval) 

AvCpD1 
(rvat) 

0 

AvrgD 

Av0v01 

(rval) 

31 
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Row number i (1 s i s 31) refers to the average daily information on the date i (1 s i s31) of 
the current month. 

3.2 EXAMPLES 

Row number 1 refers to the averages on the first day of the current month. 

Row number 13 refers to the averages on the current month. 

AvCpDO - the average daily Cprime for first measurement 
AvQvDO - the average daily Qv (flow rate) for first measurement 
AvCpD1 - the average daily Cprime for second measurement 
AvQvDI - the average daily Qv (flow rate) for second measurement 

As mentioned before, the average information of a specific day is located in a specific row, 
derived from the date. 

To compute the averages, you may use the following algorithm: 

Once a second, after the SCAN of inputs and AGA3 calculations 

DO : 

AcCprH2O <-- AcCprH2O + Orifc',0 
AcCprH,1 < AcCprH,1 + Orifc',1 

Add the new computed Orifc' to the accumulating Orifc' 

AcQvH,0 <-- AcQvH,0 + Qv,O 
AcQvH,1 < AcQvH,1 + Qv, 1 

Add the new computed Qv to the accumulating Qv 

SamplH <-- SamplH + 1 

Count the samples within the current hour 

IF (A NEW HOUR ) 

{ 
PH <-- The value of Previous hour 

Assign to PH the value of previous hour (0 s PH s 23) 

AvCpHO,PH <-- AcCprH2O / Samp11-1 

Average Cprime for first measurement is equal to accumulated Cprime of the first 
measurement divided by the number of samples done in the previous hour. In our 
example SamplH is equal to 3600, if a full hour was sampled. 

AvQvHO,PH <-- AcQvH,0 / Samp11-1 

Average Qv (flow rate) for first measurement is equal to accumulated Qv of the first 
measurement divided by the number of samples done in the previous hour. In our 
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example SamplH is equal to 3600, if a full hour was sampled. 

AvCpH1,PH < -- AcCprH,l / SamplH 
Average Cprime for second measurement is equal to accumulated Cprime of the second 
measurement divided by the number of samples done in the previous hour. In our 
example SamplH is equal to 3600, if a full hour was sampled. 

AvQvH I ,PH < -- AcQvH,l / SamplH 
Average Qv (flow rate) for second measurement is equal to accumulated Qv of the second 
measurement divided by the number of samples done in the previous hour. In our 
example SamplH is equal to 3600, if a full hour was sampled. 

AcCprH,0 <-- 0.0 
AcCprH,1 < -- 0.0 
AcQvH,0 < -- 0.0 
AcQvH,1 < -- 0.0 

Initialize the AccH (Accumulating Hourly) table for one more hour of accumulating. 

SamplH <-- 0 
Initialize the sample counter of the new hour. 

IF ( A NEW DATE ) 

PD <-- Yesterday's date 
Assign to PD yesterday's date 

AvCpDO,PD <-- (AvCpH0,0 + AvCpH0,1 + AvCpH0,23 ) / 24 
Day average Cprime of the first measurement is equal to the day's average of the 24-hour 
Cprime averages. 

AvQvDO,PD < (AvQvH0,0 + AvQvH0,1 + AvQvH0,23 ) / 24 
Day average flow rate of the first measurement-is equal to the day's average of the 
24-hour flow rate averages. 

AvCpD1,PD < (AvCpH1,0 + AvCpH1,1 + AvCpH1,23 ) / 24 
Day average Cprime of the second measurement is equal to the day's average of the 
24-hour Cprime averages. 

AvQvD1,PD <-- (AvQvH1,0 + AvQvH1,1 + AvQvH1,23 ) / 24 
Day average flow rate of the second measurement is equal to the day's average of the 
24-hour flow rate averages. 
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4. AGA3 CALCULATIONS 

As above mentioned, the general form of the AGA3 equation is: 

(2v=c4 xihwxpf 

AGA3 Module 

(Eq. D-1) 

where: 

Qv = Quantity rate of flow at base conditions, standard cubic feet per hour (SCFH) 

C' = Orifice flow constant 

hw = Differential pressure, inches of water at 60°F 

pf = Absolute static pressure, psia 

The orifice flow constant, C', is composed of various factors, some of which are fixed by the 
physical equipment and some that vary with the state of the flowing gas. The orifice flow 
constant is defined as follows: 

e =FbXFTXYXFpbxFibxFo.xFgxFpvxK 

where: 

Fb = Basic orifice factor for a given orifice size and pipe diameter 

F1 = Reynolds number factor 

Y = Expansion factor 

FPb = Pressure base factor 

Fib = Temperature base factor 

Fa' = Flowing temperature factor 

Fg = Specific gravity factor 

FP = Supercompressibility factor 

K = Combined orifice constant 

Fb is computed using the equations given in the AGA3 report. 
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The term Ft. (the Reynolds number correction factor) is calculated from: 

F=1+ 
ihwXpf 

b 

where b is-a constant for a given orifice size and pipe diameter. 

K, the combined orifice constant, is obtained from the following expression: 

(Eq. D-3) 

K=FixFoxFi (Eq. D-4) 

where: 

Fm = Manometer factor for mercury-type flowmeter only 

= Orifice thermal expansion factor 

F1 = Gravitational correction for mercury manometer factor 

Y, the expansion factor, is calculated using the equations described in the American National 
Standard Document, Orifice Metering Of Natural Gas, Appendix B, Section 8. 

These equations are broken up into two factors, one of which depends on the physical equipment, 
and the other which depends on the state of the gas. 

the supercompressibility factor, is calculated according to information detailed in the AGA 
Manual for Determination of Supercompressibility Factors for Natural Gas. 

The other factors are calculated as detailed below: 

where Pb = contract base pressure 

F b= 
14.73 

P pb 

T 1,4-459.67 

tb 519.67 

where Tb is the base temperature in degrees Fahrenheit. 

(Eq. D-5) 

(Eq. D-6) 
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1 F:-- 
519.67 

T f +459.67 

where Tr is the gas temperature in degrees Fahrenheit. 

Fg is defined by the following expression: 

F = 
1 

g 
G 

where G is the specific gravity of the gas. 

AGA3 Module 

(Eq. D-7) 

(Eq. D-8) 

Combining the various expressions, the basic equation solved by the gas flow block is: 

P 519.67 
T5+145.96.7 xpf 

x Qv=KxFbx[1+ b }x Yx 
14 x Tb+459-67 xFpvx 9 

tillwxpf 

NOTE 

Qv displayed is Qv x ScalQv, where ScalQv is a multiplying 
factor. If ScalQv=0.001, then Qv is displayed in units of 
1,000 cubic feet per hour (MSCFM). 

(Eq. D-9) 

The orifice constant, K, is obtained from the multiplication of three factors: K =Fi, x Fm x F1. The 
thermal expansion factor corrects for the change in the physical size of the orifice plate bore due 
to the flowing temperature effects of the gas. 

The combined orifice constant is applied to the ORIF CONST terminal. It is calculated from the 
following formula: K =Fa xFrnxFI, where: 

= Latitude factor for mercury manometer/transducers. Specify latitude in degrees and 
elevation in feet. 

NI 978.01855 -0.0028247 x L+0.0020299 x L2 -0.000015085 x L3 -0.000094 x H 
980.665 

(Eq. D-10) 
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where: 

L = Degrees latitude 

H = Elevation in lineal feet above sea-level 

F. = Manometer factor for mercury manometers 

Fa2= 

2.699053 x G xp XF 
846.324 x [1-0.000101 x (Ta -520)] -( f Pv) 

T 
846.324 

(Eq. D-11) 

where: 

Ta = Ambient temperature, °F + 459.67 

G = Specific gravity of the flowing gas 

Fpm = Supercompressibility of the flowing gas 

pf = Absolute pressure of the flowing gas 

When mercury manometers are not used, then F1 and F. = 1 (default). 

Fa = Thermal expansion factor of orifice plate due to the temperature of the flowing gas. 

For 304 or 316 stainless steel: 
Fa = 1 + [2.0213 x10-5 x (T1 - 60)] 

For SAE carbon steel: 
Fa = 1 + [1.3793 x10-5 x (Tf - 60)] 

For 430 stainless steel: 
Fa = 1 + [1.1164 x10-5 x (Tf - 60)] 

For Monel: 
Fa = 1 + [1.85 x10-5 x (Ti- - 68)] 

where Tf is the temperature of the flowing gas in degrees Fahrenheit. 

When none of the above steel types is used, then Fa = 1 (default). 
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5. AGA3 INPUTS /OUTPUTS 

The inputs/outputs of the AGA3 module, described in Figure D-9, are detailed below: 

Pipe_D (D) 

Orif_d (d) 
Fl/Pip 

UpOnSt 

Mnomtr 

L1itud (L) 

Ely H (H) 

StfTyp 

PresBs (Pb) 

Temp Bs (Tb) 

Mc%CO2 (Mc) 

Mn%N2 (Mn) 

SpecGr (G) 

Viscos (u) 

Cp/Cv (k) 

DfPrsM 

DfPrs1 (hw) 

DtPrs2 (hw) 
LoFlow 

SttPrs (P) 
GasTmp (TO 

AmbTmp (Ta) 

AtmPrs (pa) 

Scal0v 

AGA3 

MODULE 

(0v) 

OrifiC' (C) 

69A02921C91-0 

Figure D-9. AGA3 Module - Inputs/Outputs 

NOTE 

The abbreviations of the variable names in parenthesis appear in 
the AGA3 standard. 

Pipe_D (D) - Inside Pipe diameter. A real parameter that specifies the internal diameter of the 
pipe in inches. Default: 8.071 inches. 

Orif_d (d) - Orifice diameter. A real parameter that specifies the orifice diameter in inches. 
Default: 4.0 inches. 
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Fl/Pip - Flange tap or pipe tap. An integer parameter that specifies whether differential 
pressure is measured with flange tap or pipe tap. 0 = pipe tap, 1 = flange tap. 
Default: 1 (flange tap). 

UpDnSt - Static pressure measured at upstream tap or downstream tap. An integer parameter 
that specifies whether the static pressure is measured at the upstream tap or 
downstream tap. 0 = downstream tap, 1 --- upstream tap. Default: 0 (downstream 
tap). 

Mnomtr - Mercury manometer flag. An integer parameter that specifies whether mercury 
manometer is used or not. 0 = not used, 1 = used. Default: 0 (mercury 
manometer is not used). 

Ltitud(L)- Degrees Latitude. An integer parameter that specifies the latitude in degrees of 
meter run. Default: 35 degrees. 

Elv H (H) - Elevation Location. An integer parameter that specifies the elevation in feet above 
sea-level for the location of meter run. Default: 500 feet. 

St1Typ - Type of the orifice plate. An integer parameter that specifies the type of orifice 
plate. It may receive the following values: 

0 - for 304 stainless steel 
1 - for 316 stainless steel 
2 - for 430 stainless steel 
3 - for SAE carbon steel 
4 - for Monel 
5 - for others (default) 

PresBs(Pb) - Base Pressure. A real parameter that represents the required (contract) base 
pressure of the gas in psi. Default: 14.65 psi. 

TempBs(Tb)- Base Temperature. A real parameter that represents the required (contract) base 
temperature of the flowing gas in degrees Fahrenheit. Default: 50°F. 

Mc%CO2(Mc)- Mol percent of carbon dioxide in gas. A real parameter that specifies the mol 
percent of carbon dioxide in gas. Default: 0.9 

Mn%N2 (Mn) - Mol percent of nitrogen in gas. A real parameter that specifies the mol percent 
of nitrogen in gas. Default: 1.1 

SpecGr (G) - Specific Gravity. A real parameter that specifies the specific gravity of the flowing 
gas. Default: 0.57 

Viscos (y) - Viscosity. A real parameter that specifies the viscosity of the flowing gar 
Default: 0.0000069 
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Cp/Cv (k) - Specific heat of the gas (k ratio). A real parameter that specifies the ratio of the 
specific heat at constant pressure to the specific heat at constant volume. 
Default: 1.3 

DfPrsM - Differential Pressure Meter Selector. An integer parameter that represents the 
number of differential pressure meter (1/2),the result of which will be considered 
as the differential pressure for AGA3 calculation. Default = 1 (Differential 
Pressure Of Meter 1 - DfPrsl). 

DfPrsl(hw) - Differential Pressure 1 

DfPrs2(hw) - Differential Pressure 2 (optional) 

DfPrsl and the optional DfPrs2 are scaled analog inputs that represent the 
measurement of differential pressure drop across an orifice in inches/water at 
60°F. 

The differential pressure chosen for the AGA3 calculation is determined by the 
value of DfPrsM. If DfPrsM = 1, then the DfPrsl meter provides the differential 
pressure-measurement for the AGA3 calculation.- If the DfPrsM = 2, then the 
DfPrs2 meter provides the differential pressure measurement for the AGA3 
calculation. 

Two differential pressure with overlapping ranges may be used for more accurate 
measurement. 

LoFlow - Low flow cutoff. A real parameter. When the differential pressure is less than 
LoFlow, the AGA3 calculations are stopped (the flow rate = 0). When the 
differential pressure is greater than the LoFlow value the AGA3 calculations 
begin. Default: 0.5 inches/water at 60°F. 

SttPrs (P0 - Static Pressure. A scaled analog input that represents the static pressure of the 
flowing gas in psig. In the AGA3 calculations the SttPrs is added to AtmPrs 
(Atmospheric pressure) in order to obtain the absolute pressure. 

GasTmp (TO - Flowing gas temperature. A scaled analog input that represents the temperature 
in degrees Fahrenheit of the flowing gas. 

AmbTmp (Ta) - Ambient temperature. A real parameter that represents the average ambient 
temperature in degrees Fahrenheit. Default: 60°F. 

AtmPrs (pa) - Atmospheric (barometric) pressure. A real parameter that represents the 
average barometric pressure in psia. In the AGA3 calculations the SttPrs (Static 
pressure) is added to AtmPrs in order to obtain the absolute pressure. 
Default: 14.47 psia. 
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ScalQv - Scaling factor for flow rate. A real parameter that specifies the units for Qv (flow 
rate output). If ScalQv = 0.001, the flow rate (Qv) displayed is in units of 
1000 x cubic feet per hour (MSCFH). 

Qv (Qv) 

If ScalQv = 1.0, the flow rate (Qv) is in units of cubic feet per hour (SCFH). 

If ScalQv = x, the flow rate (Qv) is in units of (1/x) x cubic feet per hour. 

Default: 0.001. The flow rate (Qv) is in units of (1/0.001) =1000 cubic feet per 
hour (MSCFH). 

Quantity rate of flow at base conditions (flow output). A real number output that 
specifies the flow rate of gas at base conditions. The units displayed in this field 
depend on the value of ScalQv. 

If ScalQv = 0.001, the flow rate (Qv) is in units of 1000 x cubic feet per 
hour (MSCFH). 

OrifC' (C') Orifice flow constant. A real number output that specifies the orifice flow 
constant. 
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APPENDIX E. AGA7M MODULE 
for Mass Flow Measurement 

V 1.44) 

1. GENERAL 

The AGA7M module calculates the base volume rate (Qb) as described in the American Gas 
Association, Report No. 7 (AGA7), reference catalog No. XQ0508. It computes the base volume 
rate by implementing the equations from Section 7, Mass Flow Measurement. 

The module calculates the flow rate of gas by a turbine meter. The turbine meter is a velocity 
measuring device whose rotor turns at a speed proportional to the gas flow rate. Rotor 
revolutions are counted either mechanically or electrically, and converted to a continuously 
totalized volumetric registration. 

Since the registered volume is at flowing pressure and temperature conditions, it must be 
corrected to the specified base conditions for billing purposes. The correction is reached by the 
ratio of flowing density to base density of the gas. The flowing density is measured by a 

densitometer. 

There are three possibilities for calculating the base density: 

The base density is known at base conditions and set by the user 

It may be calculated from base temperature and base pressure 

It may be calculated by measuring the specific gravity by gravitometer, absolute pressure at 
gravitometer, and absolute temperature at gravitometer 

The calculations are based on static parameters, which can be set or changed by the user, and 
dynamic parameters which are measured by meters. 

The static parameters are: 

Gas parameters (specific gravity, base pressure, base temperature, etc.) 

Parameter describing the turbine meters (number of pulses per volume) 

Parameter describing how the base density is measured 
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The following dynamic parameters are the measurements required for the AGA7V calculations: 

Pulses - proportional to the volume of gas. The pulses come from the turbine meter's rotor. 

Density of gas at flowing conditions 

If the base density is calculated by measurement, the following should be measured: 

Specific gravity measured by gravitometer 

Absolute temperature at gravitometer 

Absolute pressure at gravitometer 

The basic form of the base volume rate equation is: 

Qb=ScalxCxQ,x 
Db (Eq. E-1) 

where: 

Qb = Calculated flow rate at base conditions 

Scal = Scale factor to adjust the Q. and Qb outputs to the desired units 

C = Calibration factor 

Qf = Flow rate at flowing conditions 

Df = Density of flowing gas as measured by a densitometer 

Db = Base density as measured by a densitometer or calculated by a specific formula 

For further details on the AGA7M calculations, refer to paragraph 4 of this appendix. 

A detailed description of the AGA7M inputs/outputs is provided in paragraph 5 of this appendix. 
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2. AGA7M TABLES 

To access the AGA7M tables, select the Data Base Builder option from the Project Operations 
menu, and then the User Tables option. Once the Table List is displayed, press [Enter] to access 
the Table Operations menu - see Figure E-1. 

Data Base Builder 
Select System Tables 
Search Name 

Select Constants Tables 
Search Duplicate Name 

tOnS'iants 

Discrete Input 
Discrete Output 
Value Input 
Pumps 

Edit Table 
Append Table 

Insert Table 

Change Name 

Delete Table 
Print_Table" 

OWFt06 
tii.i&f 

Figure E-1. Table Operations Menu 

Select User Options from the Table Operations menu; the User OptiOns menu is displayed - see 
Figure E-2. 

The following three options are relevant to the AGA7M module, as detailed below: 

Add AGA7M Tables - for inserting the three AGA7M tables (AGA7M Parameters, AGA7M 
Inputs, and AGA7M Outputs) to the Table List. 

Del AGA7M Tables - for removing the three AGA7M tables from the Table List. 

Change AGA7M Tables Last Index - forchanging the last indexed row, as required, up to 
250 (0-249) rows. For example, if you change the last index to 4, it means that you may use 
symbol names SmblA,0; SmblA,l; SmblA,2; SmblA,3 and SmblA,4 in the programming 
process. 
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Data Base Builder 

V$ Select System Tables 
Search Name Print Data Base 

Select Constants Tables 
Search Duplicate Name 

Table List 
No Table Name 

0 

2 

3 

4 

5 

Cons t ants ----- 
Discrete Input 

Discrete Output 
Value Input 

Pumps 

Edit Table 

Appe 
Inse 

than 
Dele 
Prin 

Desc 
agfai 

Add AGA3 Tables 
Del AGA3 Tables 
Change AGA3 Tables Last Index 

Add AGA7V Tables 
Del AGA7V Tables 

Change AGA7V Tables Last Index 

tiet-AdA7461Ae 
Change AGA7M Tables Last Index 

Add PID Tables 
Del PID Tables 

Change PID Tables Last Index 

Exits Fl HrLp 10:55:00 

Figure E-2. User Options Menu 

2.1 AGA7M Parameters TABLE 

The AGA7M Parameters table, shown in Figure E-3, includes the following parameters: 

Table Name: AGA7M Parameters 

Table Symbol: 

Edit Table 
COS Name: 

Last Index (Ind): 4 

Last Index Name: 1AGA7M 

Ind PrsB7m 

(rprm) 

TmpB7m 
(rprm) 

Mc7m 
(rprm) 

Mn7m 

(rprm) 

Ctbr7m 

(rprm) 

K7m 

(rprm) 

0 IMM 
2 

3 

4 

Cursors - To Scroll, Enter-To Select, Esc-To Exits 
JF6-Log O*MEWO00i4 

Figure E-3. AGA7M Parameters Table 
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To enter data for a specific variable, press [Enter] when the cursor is located on that variable and 
access the Show Related Data function - see Figure E-4. 

Table Name: AGA7M Parameters 
Table Symbol: 

Edit Table 
COS Name: 

Last Index (Ind): 4 

Last Index Name: IAGA7M 

Ind PrsB7m 
(rprm) 

TircO7m 

(rprm) 
Mc7m 
(rprm) 

Mn7m 
(rpm) 

Clbr7m 
(rprm) 

K7m 
(rprm) 

0 

2 

3 

4 

Show t 

rso Oki nt'.e e e 

Figure E-4. Show Related Data Function 

After pressing [Enter], an associated screen is displayed for each variable. See Figure E-5 for 
an example of the Pipe_D variable. 

Table Name: AGA7M Parameters 

Data Type: Rea( Parameter 

Edit Table 

(rprm) 

Last Index (Ind): 

Ind PrsB7m 

0 .4459PPATIk, 
1 1:aabat:40I 
2 1.4650001E+001 

3 1.4650001E+001 

4 1.4650001E+001 

4 

ta" 

Figure E-5. Entering Data for PrsB7m Variable 
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PrsB7m - the base pressure in psia. Range: 12.0 to 15.0 psia. Default: 14.65 psia. 

TmpB7m - the base temperature in degrees Fahrenheit. Range: 5.0 to 150.0°F. 
Default: 50.0°F. 

Mc 7m - mol percent of carbon dioxide (CO2) in gas. Range: 0.0 to 40.0%. Default: 0.9 

Mn7m - mol percent of nitrogen (N2) in gas. Range: 0.0 to 40.0%. Default: 1.1 

Clbr7m - calibration factor. Default: 1.0 

K7m - number of pulses per cubic foot of flowing gas. Default: 1.0 
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2.2 AGA7M Inputs TABLE 

The AGA7M Inputs table, shown in Figure E-6, includes the following parameters: 

Table Name: AGA7M Inputs 

Table Symbol: 

Edit Table 
COS Name: 

Last Index (Ind): 4 

Last Index Name: 

Ind Df7m 

(sAI) 

Puls7m 
(v-i) 

Mtod7m 
(iprm) 

DbGr7m 

(rprm) 

Pg7m 

(sAl) 

Tg7m 

(sAl) 

Gr7m 
(sAl) 

0 

2 

3 

4 

Curs 

Figure E-6. AGA7M Inputs Table 

Df7m - a analog input that represents the density of the flowing gas as being 
measured b:: :lensitometer in lb/cubic foot. 

Puls7m -a value input which gives K7m pulses per cubic foot of flowing gas. The K7m 
field should be adjusted to a proper number of pulses per 1 cubic foot. 

Mtod7m - method of computation of base density. This variable may receive the following 
values: 

0 - the DbGr7m field is the known base density of gas. In this case, the Pg7m, Tg7m, 
and Gr7m fields are not relevant. 

1 - the DbGr7m field is the known specific gravity of gas. In this case, the Pg7m, Tg7m, 
and Gr7m fields are not relevant. The computation of Base Density (Db) is done 
according the following formula: 

2.702 Pb 
Db= 

T1,+459.67 
(Eq. E-2) 

2 - the DbGr7m field is not relevant. The density is measured by a gravitometer. The 
Pg7m, Tg7m, and Gr7m fields are relevant inputs. The computation of the Base Density 
is done according to the following formula: 
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0.08073 x P x492 x G x F2F,, 

D 
14.7 x (Tg4459.67) 

(Eq. E-3) 

DbGr7m - a real parameter that is relevant for computation while Mtod7m = 0 or 
Mtod7m = 1. 

If Mtod7m = 0, this field is considered to be the Base Density of the gas. 

If Mtod7m = 1, this field is considered to be the Specific Gravity of the gas. 

If Mtod7m = 2, this field is not relevant. 

The default is Mtod7m = 0, i.e., DbGr7m is the measured based density Db and it is 
equal to 0.045923 lb/cubic foot. 

Pg7m - a scaled analog input that specifies the absolute pressure at gravitometer in psia. 
This input is relevant only if Mtod7m = 2. 

Tg7m - a scaled analog input that specifies the temperature (in degrees Fahrenheit) at 
gravitometer. This input is relevant only if Mtod7m = 2. 

Gr7m - a scaled analog input that specifies the specific gravity of the flowing gas as 
measured by a gravitometer. This input is relevant only if Mtod7m = 2. 
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2.3 AGA7M Outputs TABLE 

The AGA7M Outputs table, shown in Figure E-7, includes the following parameters: 

Table Name: AGA7M Outputs 
Table Symbol: 

Edit Table 

Ind ScQB7m 

(rprm) 

OB7m 
(real) 

OF7m 
(real) 

0 ::!: 

2 

3 

4 

COS Name: 

Last Index (Ind): 4 

Last Index Name: 

- 

Figure E-7. AGA7M Outputs Table 

ScQB7m -a real parameter scaling factor that adjusts the units for Qf and Qb (flow rate 
output). 

If ScQB7m = 0.001, the flow rates (Qb and Q,) are displayed in units of 1000 x cubic 
feet per hour (MSCFH). 

If ScQB7m = 1.0, the flow rates are displayed in units of cubic feet per hour (SCFH). 

If ScQB7 = x, the flow rates are displayed in units of (1/x) x cubic feet per hour. 

The default is 0.001. The flow rates are displayed in units of (1/0.001)=1000 cubic feet 
per hour (MSCFH). 

QB7m -a real number output that specifies the flow rate of gas at base conditions. The units 
displayed in this field depend on the value of ScQB7m. 

If ScQB7m = 0.001, the flow rate (Qb) is in units of 1000 x cubic feet per hour 
(MSCFH). 

Qf 7m - a real number output that specifies the flow rate of gas at flowing conditions. The 
units displayed in this field depend on the value of ScQB7m. 

If ScQB7m = 0.001, the flow rate (Q,) is displayed in units of MSCFH. 
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3. HOW TO USE THE AGA7M 

3.1 GENERAL 

First, define the number of AGA7M calculations or measurements (number of rows in AGA7M 
tables). Each AGA7M calculation refers to a specific row in the four AGA7M tables. For each 
row in all AGA7M tables set the following parameters: meters participating in the measurement, 
measured gas, environment parameters, etc. 

To calculate the flow rate according to the AGA7M, the following rung should be used. Note 
that this rung performs the reading of all the meters (dynamic parameters) and calculates the flow 
rate for all rows. Meters to measure Pg7m, Tg7m, Gr7m may not be present. In this case, 
Mtod7m should be set to a value different from 2. 

Df 7ra 
(SCAN) 

Puls 7m 
(SCAN) 

Pg7m 
(SCAN) 

Tg7m 
(SCAN) 

Gr7m 
(SCAN) 

AGA7M 
(CALL) 

First, all dynamic parameters are read by means of the SCAN function. 

The SCAN function must be applied on the following meters: 

gas density meter at flowing conditions 

volume meter in pulses at flowing conditions 

pressure meter at Pg 

temperature meter at Tg 

gravitometer 
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The set of meters 3-5 is relevant only if Mtod7m = 2. 

NOTE 

The SCAN function reads the meter values for the complete 
column. 

Once all required meters are read, the AGA7M function is called to calculate the QB7m (quantity 
rate of flow at base conditions) for all the rows in AGA7M Output table. 

3.2 AVERAGE and INTEGRATION CALCULATIONS 

If averages or integration of flow rate are planned by the application, it is strongly recommended 
to call for the above rung once every 10 seconds. This guarantees more accurate integration of 
the flow rate and average calculations. 

It is not advised to reduce the sample time below 10 seconds, as the system may be overloaded 
by the AGA7V calculations. 

For further details refer to the example given in the Average Calculations section of Appendix D, 
AGA3 Module. 

WARNING 

The pulses coming from the turbine meter are counted by a 15-bit 
counter. The 15-bit counter counts up to 32767 (215-1) and then 
starts counting from zero again. 

If the above rung is called in periods longer than 32767 pulses, the 
above counter overflows. This causes an incorrect calculation of 
the flow rate. 

For safety, it is strongly recommended to call the above rung in 
periods not longer than the minimum time for 20000 pulses, so 
they are not lost. 

Example: 

Suppose that the maximum frequency of the pulse meter is 150 Hz (that is 150 pulses per 
second). The counter may count 32767 pulses at this maximum frequency for at least 
32767/150 =218.44 seconds. 

If the above rung is called in a period of longer than 218.44 seconds, pulses may be lost. 

If you call the above rung in periods not longer than 20,000 pulses (20,000/150=133 seconds), 
pulses will not be lost. 
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4. AGA7M CALCULATIONS 

As mentioned above, the basic form of the base volume rate equation is: 

D 
Qb=ScalxCxQ x 

f Db 

where: 

Qb = Calculated flow rate at base conditions 

Scal = Scale factor to adjust the Qf and Qb outputs to the desired units 

C = Calibration factor 

(Eq. E-1) 

Qf = Flow rate at flowing conditions 

Df = Density of flowing gas as measured by a densitometer 

Db = Base density as measured by a densitometer or calculated by the following formula: 

P, 
Db =2.702 x G x - 

Tb+459.67 
(Eq. E-2) 

where: 

G = Specific gravity 

Pb = Base pressure 

Tb = Base temperature 

If a gravitometer is used to determine the base density (Db), then the following computation is 
nerforrnexi: 

492 D64).08073 x 8 x xGxF.12,,, 
14.7 Tg+459.67 

(Eq. E-3) 

where all operands are the same as noted in the previous formulas except for these additions: 

Pg = Absolute pressure (psia) at gravitometer 

Tg = Temperature (in degrees Fahrenheit) at gravitometer 
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G = Specific gravity as measured by gravitometer 

FP = Supercompressibility factor at Pg and Tg 

5. AGA7M INPUTS/OUTPUTS 

The inputs/outputs of the AGA7M module, described in Figure E-8, are detailed below: 

PrsB7m (Pb) 

TmpB7m (lb) 
Mc 7m (Mc) 

Mn7m (Mn) 

Clbr7m (C) 

og 
Df 7m 

Puls7m 

Mtod7m 

DbGr7m 

Pg7m (Pg) 

Tg 7m (Tg) 

Gr7m (G) 

ScQB7m (Scat) 

AGA7M 

MASS 

METHOD 

QF7m (Qt) 

QB7m (Qb) 

69A02921C98-0 

Figure E-8. AGA7M Module - Inputs/Outputs 

NOTE 

The abbreviations of the variable names in parenthesis appear in 
the AGA7 standard. 

PrsB7m (Pb) - Base Pressure. A real parameter that represents the required (contract) base 
pressure of the gas in psi. The default is 14.65 psi. 

TrnpB7m (Tb) - Base Temperature. A real parameter that represents the required (contract) base 
temperature of the flowing gas in degrees Fahrenheit. The default is 50°F. 

Mc7m (Mc) - Mol percent of carbon dioxide in gas. A real parameter that specifies the mol 
percent of carbon dioxide in gas. Default = 0.9 

Mn7m (Mn) - Mol percent of nitrogen in gas. A real parameter that specifies the mol percent 
of nitrogen in gas. Default = 1.1' 
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AGA7M Module 

Clbr7m (C) - Calibration factor. This factor is known to correct known variations in the 
measuring equipment. Default = 1.0 

K7m (K) - Number of pulses per cubic foot. A real parameter that describes the meter that 
measures the flow rate at flowing conditions. Default = 1.0 pulses per cubic 
foot of gas. 

Df7m (D f) - Density of flowing gas as being measured by densitometer. This input is a 
scaled analog input that represents the density of flowing gas in lb/cubic foot. 

Puls7m - A value input that gives K7m pulses per cubic foot of flowing gas. The K7m 
field should be adjusted to a proper number of pulses per 1 cubic foot. 

Mtod7m - Method of computation of Base Density. May receive the following values: 

0 - the DbGr7m field is the known base density of gas. In this case, the 
Pg7m, Tg7m, and Gr7m fields are not relevant. 

The default is Mtod7m = 0, i.e., DbGr7m is the measured based 
density Db and it is equal to 0.045923 lb/cubic foot. 

1 - the DbGr7m field is the known specific gravity of gas. In this case, 
the Pg7m, Tg7m, and Gr7m fields are not relevant. The computation 
of Base Density (Db) is done according the following formula: 

2.702 xGxP 
b Db= 

T 
b 

67 
(Eq. E-4) 

2 - The DbGr7m field is not relevant. The density is measured by a 
gravitometer. The Pg7m, Tg7m, and Gr7m fields are relevant inputs. 
The computation of the Base Density is done according to the following 
formula: 

0.08073xPgx492xGxF'; 
Db= 

14.7 x (T8+459.67) 
(Eq. E-5) 

DbGr7m - This input is a real parameter that is relevant for computation while 
Mtod7m = 0 or Mtod7m = 1. 

If Mtod7m = 0, this field is considered to be the Base Density of the 
gas. 

If Mtod7m = 1, this field is considered to be the Specific Gravity of 
the gas. 

If Mtod7m = 2, this field is not relevant. 
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Pg7m (Pg) 

AGA7M Module 

The default is Mtod7m = 0, i.e., DbGr7m is the measured based 
density. Db and it is equal to 0.045923 lb/cubic foot. 

- Absolute pressure (psia) at gravitometer is a scaled analog input that specifies 
the absolute pressure at gravitometer. This input is relevant only if 
Mtod7m = 2. 

Tg7m (Tg) - Temperature (in degrees Fahrenheit) at gravitometer is a scaled analog input 
that specifies the temperature at gravitometer. This input is relevant only if 
Mtod7m = 2. 

Gr7m (G) - A scaled analog input that specifies the specific gravity of the flowing gas as 
measured by gravitometer. This input is relevant only if Mtod7m = 2. 

ScQB7m (Scal)- Scaling factor for flow rate. A real parameter that adjusts the units for Q. and 
Qb (flow rate output). 

QB7m (Qb) 

Qf7m (Qd 

If ScQB7m = 0.001, the flow rates (Qb and Q1) are displayed in units 
of 1000 x cubic feet per hour (MSCFH). 

If ScQB7m = 1.0, the flow rates are displayed in units of cubic feet 
per hour (SCFH). 

If ScQB7m = x, the flow rates are displayed in units of (1/x) x cubic 
feet per hour. 

The default is 0.001. The flow rates are displayed in units of 
(1/0.001)=1000 cubic feet per hour (MSCFH). 

- Quantity rate of flow at base conditions (flow output). A real number output 
that specifies the flow rate of gas at base conditions. The units displayed in this 
field depend on the value of ScQB7m. 

If ScQB7m = 0.001, the flow rate (Qb) is in units of 1000 x cubic feet 
per hour (MSCFH). 

- Quantity rate of flow at flowing conditions (Q,-). A real number output that 
specifies the flow rate of gas at flowing conditions. The units displayed in this 
field depend on the value of ScQB7m. 

If ScQB7m = 0.001, the flow rate (Q,-) is displayed in units of 1000 x 
cubic feet per hour ( MSCFH). 
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APPENDIX F. AGA7V MODULE 
for Volumetric Flow Measurement 

V 1.44) 

1. GENERAL 

The AGA7V module calculates the base volume rate (QS) as described in the American Gas 
Association, Report No. 7 (AGA7), reference catalog No. XQ0508. It computes the base volume 
rate by implementing the equations from Section 6, Volumetric Flow Measurement. 

The purpose of this module is to calculate the flow rate of gas by a turbine meter. The turbine 
meter is a velocity measuring device whose rotor turns at speed proportional to the gas flow rate. 

Rotor revolutions are counted either mechanically or electrically, and converted to a continuously 
totalized volumetric registration. Since the registered volume is at flowing pressure and 
temperature conditions, it must be corrected to the specified base conditions for billing purposes. 

The calculations are based on static parameters, which can be set or changed by the_user, and 
on dynamic parameters which are measured by meters. 

The static parameters are: 

Gas parameters (specific gravity, base pressure, base temperature, etc.) 

Parameter describing the turbine meters (number of pulses per volume) 

The following dynamic parameters are the measurements required for the AGA7V calculations: 

Temperature - the measured temperature of the flowing gas 

Static pressure-- the measured static pressure of the meter run 

Pulses - proportional to the volume of gas. The pulses come from the turbine meter's rotor 
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AGA7V Module 

The basic form of the flow rate equation at flowing conditions is: 

(Eq. F-1) 

where: 

Q. = Flow rate at flowing conditions 

V. = Volume timed at flowing conditions 

t - Time 

For further details on the AGA7V calculations, refer to paragraph 4 of this appendix. 

A detailed description of the AGA7V inputs/outputs is provided in paragraph 5 of this appendix. 
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AGA7V Module 

2. AGA7V TABLES 

To access the AGA7V tables, select the Data Base Builder option from the Project Operations 
menu, and then the User Tables option. Once the Table List is displayed, press [Enter] to access 
the Table Operations menu - see Figure F-1. 

Data Base Builder 

Select System Tables 
Search Name 

Select Constants Tables 
Search Duplicate Name 

eOnS'iants 

Discrete Input 
Discrete Output 
Value Input 

Pumps 

Edit Table 
Append Table 

Insert Table 
Change Name 

Delete Table 

Print Table 

Describe Table 

........... 

Figure F-1. Table Operations Menu 

Select User Options from the Table Operations menu; the User Options menu is displayed - see 
Figure F-2. 

The three options that are relevant to the AGA7V module are detailed below: 

Add AGA7V Tables - for inserting the three AGA7V tables (AGA7V Parameters, AGA7V 
Inputs, and AGA7V Outputs) to the Table List. 

Del AGA7V Tables - for removing the three AGA7V tables from the Table List. 

Change AGA7V Tables Last Index - for changing the last indexed row, as required, up to 
250 (0-249) rows. For example, if you change the last index to 4, it means that )3u may use 
symbol names SmblA,O; SmblA,1; SmblA,2; SmblA,3 and SmblA,4 in the programming 
process. 
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AGA7V Module 

Base Builder 
Tables 

Data 
Select System 

Print Data Base Search Name 
Select Constants Tables 
Search Duplicate Name 

Table List 

Table Name No 

0 

Edit Table 1 Constants 
2 Discrete Input Appe 

Add AGA3 Tables 3 Discrete Output Inse 
4 Value Input than Del AGA3 Tables 
5 Pumps Dele Change AGA3 Tables Last Index 

Pr in 

lser 

Desc Change AGA7V Tables Last Index 

Add AGA7M Tables 
Del AGA7M Tables 
Change AGA7M Tables Last Index 

Add PID Tables 

.urso 

Del PIO Tables 
Change PID Tables Last Index 

.. .. ... .. ... 

Figure F-2. User Options Menu 

2.1 AGA7V Parameters TABLE 

The AGA7V Parameters table, shown in Figure F-3, includes the following parameters: 

Table Name: AGA7V Parameters 
Table Symbol: 

Edit Table 
COS Name: 

Last Index (Ind): 4 

Last Index Name: IAGA7V 

Ind PrsB7v 

(rprm) 

TmpB7v 

(rprm) 

Atma7v 
(rprm) 

Mc7v 

(rprm) 

Mn7v 

(rprm) 

Gr7v 

(rprm) 

Clbr7v 

(rprm) 

K7v 

(rprm) 

0 

2 

3 

4 

ScrP 

F-4 

Oig-xjV Tll' 

Figure F-3. AGA7V Parameters Table 
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AGA7V Module 

To enter data for a specific variable, press [Enter] when the cursor is located on that variable and 
access the Show Related Data function - see Figure F-4. 

Table Name: AGA7V Parameters 
Table Symbol: 

Edit Table 

COS Name: 

Last Index (Ind): 4 

Last Index Name: IAGA7V 

Ind PrsB7v 
(rprm) 

Tmp87v 

(rprm) 

Mc7v 

(rprm) 

Mn7v 
(rprm) 

Clbr7v 
(rprm) 

K7v 

(rprm) 

0 

2 

3 

4 

Show Related pata,. 

To ScrolL. Enter - To Setect;-Ec To Exits Fl Help 

Figure F-4. Show Related Data Function 

:54 

After pressing [Enter], an associated screen is displayed for each variable. See Figure F-5 for 
an example of the PrsB7v variable. 

Table Name: AGA7V Parameters 

Data Type: Real Parameter 

Edit Table 

(rprm) 

Last Index (Ind): 4 

Ind Prs87v 

o M05.9PPIWIPA 
1 1.1-465.6016tid1 
2 1.4650001E+001 

3 1.4650001E+001 
4 1.4650001E+001 

Enter - Ta Enter Nurber, 0 Exit F6 - Leg File 12:4207 

Figure F-5. Entering Data for PrsB7v Variable 
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AGA7V Module 

PrsB7v - the base pressure in psia. Range: 12.0 to 15.0 psia. Default: 14.65 psia. 

TmpB7v - the base temperature in degrees Fahrenheit. Range: 5.0 to 150.0°F. 
Default: 50.0°F. 

AunP7v - the barometric pressure in psia. Default: 14.47 psia. 

Mc 7v - mol percent of carbon dioxide (CO2) in gas. Range: 0.0 to 40.0%. Default: 0.9 

Mn7v - mol percent of nitrogen (N2) in gas. Range: 0.0 to 40.0%. Default: 1.1 

Gr7v - the specific gravity of the gas. Range: 0.1 to 5.0. Default: 0.57 

Clbr7v - calibration factor. Default: 1.0 

K7v - number of pulses per cubic foot of flowing gas. Default: 1.0 
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2.2 AGA7V Inputs TABLE 

The AGA7V Inputs table, shown in Figure F-6, includes the following parameters: 

Table Name: AGA7V Inputs 
Table Symbol: 

Edit Table 

COS Name: 

Last Index (Ind): 4 

Last Index Name: 

Ind SttP7v 

(sAI) 

GsTp7v 
(sAI) 

Puts7v 

(v-i) 

0 

2 

3 

4 

Figure F-6. AGA7V Inputs Table 

o SttP7v -a scaled analog input that represents the static gauge pressure in psig. 

GsTp7v -a scaled analog input that represents the flowing temperature of the gas in degrees 
Fahrenheit. 

Puls7v -a value input which gives K7v pulses per cubic foot of flowing gas. The K7v field 
should be adjusted to a proper number of pulses per 1 cubic foot. 
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2.3 AGA7V Outputs TABLE 

The AGA7V Outputs table, shown in Figure F-7, includes the following parameters: 

Table Name: AGA7V Outputs 

Table Symbol: 

Edit Table 

Ind Sc0B7v 
(rprm) 

OB7v 
(real) 

OF7v 

(real) 

0 

2 

3 

4 

COS Name: 

Last Index (Ind): 4 

Last Index Name: 

Figure F-7. AGA7V Outputs Table 

0 

ScQB7v - a real parameter scaling factor that adjusts the units for Qt- and Qb (flow rate 
output). 

If ScQB7v = 0.001, the flow rates (Qb and Q() are displayed in units of 1000 x cubic 
feet per hour ( MSCFH). 

If ScQB7v = 1.0, the flow rates are displayed in units of cubic feet per hour (SCFH). 

If ScQB7v = x, the flow rates are displayed in units of (1/x) x cubic feet per hour. 

The default is 0.001. The flow rates are displayed in units of (1/0.001)=1000 cubic feet 
per hour (MSCFH). 

QB7v -a real number output that specifies the flow rate of gas at base conditions. The units 
displayed in this field depend on the value of ScQB7v. 

If ScQB7v= 0.001, the flow rate (Qb) is in units of 1000 x cubic feet per hour (N1SCFH). 

Qgv - a real number output that specifies the flow rate of gas at flowing conditions. The 
units displayed in this field depend on the value of ScQB7v. 

If ScQB7v = 0.001, the flow rate (Q1) is displayed in units of 1000 x cubic feet per 
hour (MSCFH). 
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3. HOW TO USE THE AGA7V 

3.1 GENERAL 

First, define the number of AGA7V calculations or measurements (number of rows in AGA7V 
tables). Each AG7V calculation refers to a specific row in the four AGA7V tables. 

For each row in all AGA7V tables set the following parameters: meters participating in the 
measurement, measured gas, environment parameters, etc. 

To calculate the flow rate according the AGA7V, the following rung should be used. 
Note that this rung performs the reading of all the meters (dynamic parameters) and calculates 
the flow rate for all rows. 

SttP7v 
(SCAN) 

GsTp7v 
(SCAN) 

Puls7v 
(SCAN) 

AGA7V 
(CALL) 

All dynamic parameters are read by means of the SCAN function. The SCAN function is applied 
on the following meters: 

static pressure meters 

gas temperature meter 

volume meter in pulses at flowing conditions 

NOTE 

The SCAN function reads the meter values for the complete 
column. 

Once all required meters are read, the AGA7V function is called to calculate the QB7v (Quantity 
rate of flow at base conditions) for all the rows in AGA7V Output table. 
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3.2 AVERAGE and INTEGRATION CALCULATIONS 

If averages or integration of flow rate are planned by the application, it is strongly recommended 
to call for the above rung once every 10 seconds. This guarantees more accurate integration of 
the flow rate and average calculations. 

It is not advised to reduce the sample time below 10 seconds, as the system may be overloaded 
by the AGA7V calculations. 

For further details refer to the example given in the Average Calculations section in Appendix D, 
AGA3 Module. 

WARNING 

The pulses coming from the turbine meter are counted by a 15-bit 
counter. The 15-bit counter counts up to 32767 (215-1) and then 
starts counting from zero again. 

If the above rung is called in periods longer than 32767 pulses, the 
above counter overflows. This causes an incorrect calculation of 
the flow rate. 

For safety, it is strongly recommended to call the above rung in 
periods not longer than the minimum time for 20000 pulses, so 
they are not lost. 

Example: 

Suppose that the maximum frequency of the pulse meter is 150 Hz (that is 150 pulses per 
second). The counter may count 32767 pulses at this maximum frequency for at least 
32767/150=218.44 seconds. 

If the above rung is called in a period of longer than 218.44 seconds, pulses may be lost. 

If you call the above rung in periods not longer than 20,000 pulses (20,000/150=133 seconds), 
pulses will not be lost. 

F-10 68P02995G10 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 447 of 814



AGA7V Module 

4. AGA7V CALCULATIONS 

As mentioned above, the basic form of the flow rate equation at flowing conditions is: 

where: 

Qf = Flow rate at flowing conditions 

Vf = Volume timed at flowing conditions 

t - Time 

The general form of the flow rate equation at base conditions is: 

Pf+P 71+459 67 , 
Qb=Sca/xQ xCx ax 

Pb T/459.67 Pv 

where: 

Qb = Calculated flow rate at base conditions 

Scal = Scale factor to adjust the Qf and Qb outputs to the desired units 

Qf = Flow rate at flowing conditions in cubic feet per hour 

C = Calibration factor 

Pf = Static gauge pressure in psig 

P. = Atmospheric pressure in psia 

Pb = Base pressure in psia 

Tb = Base temperature in degrees Fahrenheit 

Tf = Flowing temperature in degrees Fahrenheit 

= Supercompressibility factor 

68P02995G10 

(Eq. F-1) 

(Eq. F-2) 
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5. AGA7V INPUTS/OUTPUTS 

The inputs/outputs of the AGA7V module, described in Figure F-8, are detailed below: 

PrsB7v (Pb) 

TmpB7v (Tb) 

AtmP7v (Pa) 

Mc 7v (Mc) 

Mn7v (Mn) 

Gr7v (Gr) 

Clbr 7v (C) 

K7v (K) 

SttP7v (Pf) 

GsTp7v (TO 

Puls7v 

ScQB7v (Simi) 

AGA7V 

VOLUMETRIC 

METHOD 

QF7v (Of) 

QB7v (Qb) 

69A02921C99-0 

Figure F-8. AGA7V Module - Inputs/Outputs 

NOTE 

The abbreviations of the variable names in parenthesis appear in 

the AGA7 standard. 

PrsB7v (Pb) - Base Pressure. A real parameter that represents the required (contract) base 
pressure of the gas in psi. Default: 14.65 psi. 

TmpB7v (Tb) - Base Temperature. A real parameter that represents the required (contract) base 
temperature of the flowing gas in degrees Fahrenheit. Default: 50°F. 

AtmP7v (Pa) - Atmospheric (barometric) pressure. A real parameter that represents the 
average barometric pressure in psia. In the AGA7 calculations the SttPrs (static 
pressure) is added to AtmPrs in order to obtain the absolute pressure. 
Default: 14.47 psia. 

Mc 7v (Mc) - Mol percent of carbon dioxide in gas. A real parameter that specifies the mol 
percent of carbon dioxide in gas. Default: 0.9 

Mn7v (Mn) - Mol percent of nitrogen in gas. A real parameter that specifies the mol percent 
of nitrogen in gas. Default: 1.1 
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Gr7v (G) - Specific gravity. A real parameter that specifies the specific gravity of the 
flowing gas. Default: 0.57 

Clbr7v (C) - Calibration factor. This factor is known to correct known variations in the 
measuring equipment. Default: 1.0 

K7v (K) 

SttP7v (P) 

- Number of pulses per cubic foot. A real parameter that describes the meter that 
measures the flow rate at flowing conditions. Default: 1.0 pulses per cubic foot 
of gas. 

- Static pressure. A scaled analog input that represents the static pressure of the 
flowing gas in psig. In the AGA7 calculations the SttPrs (static pressure) is 
added to AtmPrs in order to obtain the absolute pressure. 

GasTmp (Tr) - Flowing gas temperature. A scaled analog input that represents the temperature 
in degrees Fahrenheit of the flowing gas. 

Puls7v - A value input that gives K7v pulses per cubic foot of flowing gas. The K7v 
field should be adjusted to a proper number of pulses per 1 cubic foot. 

ScQB7v (Scal)- Scaling factor for flow rate. A real parameter that adjusts the units for Q. and 
Qb (flow rate output). 

QB7v (Qb) 

Qflv (Qr) 

If ScQB7v = 0.001, the flow rates (Qb and Q.) are displayed in units 
of 1000 x cubic feet per hour (MSCFH). 

If ScQB7v = 1.0, the flow rates are displayed in units of cubic feet per 
hour (SCFH). 

If ScQB7v = x, the flow rates are displayed in units of (1/x) x cubic 
feet per hour. 

Default: 0.001. The flow rates are displayed in units of (1/0.001)=1000 cubic 
feet per hour (IvISCFH). 

- Quantity rate of flow at base conditions (flow output). A real number output 
that specifies the flow rate of gas at base conditions. The units displayed in this 
field depend on the value of ScQB7v. 

If ScQB7v = 0.001, the flow rate (Qb) is in units of 1000 x cubic feet 
per hour (lvISCFH). 

- Quantity rate of flow at flowing conditions (Q). A real number output that 
specifies the flow rate of gas at flowing conditions. The units displayed in this 
field depend on the value of ScQB7v. 

If ScQB7v = 0.001, the flow rate (Q) is displayed in units of 1000 x 
cubic feet per hour (MSCFH). 
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APPENDIX G. PID LOOP 
Proportional Integral Derivative 

V 1 . 6 1 ) 

1. GENERAL 

Figure G-1 describes the PID Loop performed by the MOSCAD RTU. 

CONTROLLED 
PROCESS 

Measured 
Process 
Value 

TRANSDUCER 

PROCESS CONTROL 

139A0 2:-C24-0 

Figure G-1. PID Loop 

The measured process value is converted by the transducer into voltage or current, which in turn 
is converted by the A-to-D converter into a scaled analog input - a real-(32-bit floating point) 
value designated by the symbol pidiN. 

pidlN represents the current value of the measured process. 

The PID block is driven by the error signal (E) calculated as the difference between the setpoint 
- pidSP (the desired value) and pidIN (the actual value). 
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The PID block transfer function is defined by its parameters. Its output, pidOUT, is a real (32-bit 
floating point) value, driving the D-to-A converter. 

The output of the D-to-A converter, voltage or current, is used as the controlling drive for the 
process. 

The purpose of the loop is to minimize the error E(t) by driving the process to follow the setpoint 
value. 

If E(t)=SP(t) - IN(t), then the transfer function of the PID block is defined as follows: 

OUT(t)=10+KKifoE(t)dt+ICE(1)+KKddEd(1) 

where: 

(Eq. G-1) 

IN(t) - the PID input that represents the measured process value in "Input Engineering 
Units" [1E11]. 

SP(t) - the setpoint value in [IEU]. 

E(t) - the error signal. 

OUT(t) - the output of the PID loop in "Output Engineering Units" [OEU]. 

K - the gain of the loop in [OEU/IEU]. 

KJ - integration factor in "repetitions per second" [1/sec]. 

Kd derivative factor in seconds. 

10 - the initial value of the integral (when t=0) in [OEU]. 

NOTE 

In the PID table all the abovementioned variables have the prefix 
pa, i.e., IN becomes pidlN, SP - pidSP, etc. 
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2. PID FUNCTION 

The PID function performs the following three calculations: 

The proportional calculation, whose contribution to the output signal is directly proportional 
to the error signal. 

O The integration, whose contribution to the output signal is proportional to the integral of the 
error between 0 to t plus Io, which serves as the initial value of the integral (for t=0). 

The integral drives the process of the setpoint value with a zero position error. 

o The derivation, whose contribution to the output signal is proportional to the rate of change 
of the error signal. 
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3. PID TABLE 

To access the PID table, select the Data Base Builder option from the Project Operations menu, 
and then the User Tables option. Once the Table List is displayed, press [Enter] to access the 
Table Operations menu - see Figure G-2. 

Data Base Builder 
Select User<'- Tables Select System Tables Select Constants Tables 

Print Data Base Search Name Search Duplicate Name 

- Table 
No 

List 

Table Name 

0 

Edit Table Constants 
2 Discrete Input Append Table 
3 Discrete Output Insert Table 
4 Value Input Change Name 
5 Pumps Delete Table 

Print Table 
User Options 

Describe Table 

C. rsors 

Figure G-2. Table Operations Menu 

Select User Options from the Table Operations menu; the User Options menu is displayed- see 
Figure G-3. 

The last three options are relevant to the PID loop, as detailed below: 

Add PID Table - for inserting the PID table into the Table List. 

Del PID Table - for removing the PID table from the Table List. 

Change PID Table Last Index - for selecting the desired number of PID loops by changing 
the last indexed row, as required, up to 250 (0-249) rows. For example, changing the last 
index to 4 means that you have five loops and may use symbol names SmblA,O; SmblA,l; 
SmblA,2; SmblA,3 and SmblA,4 in the programming process. 
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Print ota Base 

Data Base Builder 
Select System Tables 
Search Name 

Select Constants Tables 
Search Duplicate Name 

Curso 

Table List 

No Table Name 

0 

1 

2 

3 

4 

5 

OW0i7 
Constants 
Discrete Input 
Discrete Output 
Value Input 

Pumps 

''' 

Edit Table 
Appe 

lose 

Chan 

Dele 
Prin 

user 

bec 

Add AGA3 Tables 
Del AGA3 Tables 
Change AGA3 Tables Last Index 
Add AGA7V Tables 

Del AGA7V Tables 
Change AGA7V Tables Last Index 
Add AGA7M Tables 
Del AGA7M Tables 

Change AGA7M Last Index 

Del PID Table 

Change PID Table Last Index 

Figure G-3. User Options Menu 

The PID table, shown in Figure G-4, includes the following parameters: 

Table Name: PID 

Table Symbol: 

Edit Table 

COS Name: 

Last Index (Ind): 4 

Last Index Name: 1_PID 

Ind pidIN 
(sAl) 

pidSP 

(rprm) 

pidK 

(rprm) 

pidKd 

(rprm) 

pidKi 

(rprm) 

pidlnt 

(rprm) 

pidDb 
(rprm) 

pidOUT 

(sA0) 

0 

2 

3 

4 

Scroll A::Enter_ 

Figure G-4. PID Table 
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pidIN - the scaled analog input (32-bit floating point value) that represents the controlled 
process (refer to paragraph 4.10 of chapter 7, Scaled Analog Input). 

The value in this column is updated when the SCAN function using this column name is 
cal led. 

pidSP - this variable represents the setpoint, the desired state of the controlled process. This 
is a real parameter variable that has an initial value for each row (each loop). 

You may modify the value of this variable in the rungs when a change in the controlled 
process is needed. 

pidK - this real parameter variable represents the gain of the loop. Its initial value usually 
remains the same. The value of this variable may be modified in the rungs. 

pidKd - derivative factor in seconds that controls the output correction rate at which the 
output responds to the change of error. A value of zero will disable the derivative action. 
The value of this variable may be modified in the rungs. Default: 0.0 

pidKi - integration factor in "repetitions per second". A value of zero will disable the 
derivative action. The value of this variable may be modified in the rungs. Default: 0.0 

pidlnt - this is the integral section of Eq.G-1, i.e., 

pidInt(t)=10+1CICif 0E(t)dt (Eq.G-2) 

This real parameter value starts with an initial value which represents It:). It is continuously 
modified to represent the value of Eq. G-2. The value may be changed in the rungs to any 
desired value. 

pidDb - this variable defines the PID output dead band. It prevents frequent changes of the 
pidOUT variable when the absolute value of the difference between the new calculated value 
and the current pidOUT value is smaller than the pidDb value. When pidDb =0, the pidOUT 
variable is always updated by the PID. Default: 0.0 

The value of this variable may be modified in the rungs. 

pidOUT - the scaled analog output (32-bit floating point value) that drives the process. 
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This is Release Note issue 3 of the MCC-D (IGC/M) updated per Version R 2.2. 

This document describes the Software Installation (chapter 1) and Added/Improved Features 
(chapter 2). 

It also provides a list of known Problems, Notes and Warnings to be considered by MCC-D 
users (chapter 3). 

A list of FIX DMACS functions/programs not supported by the MCC-D is also provided as well 
as data base building time-saving hints. 
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CHAPTER 1. SOFTWARE INSTALLATION 

1.1 HARDWARE/SOFTWARE PREREQUISITES 

For each node: 

- One of the supported computers (see list below), with: 

Minimum 6 Mbyte RAM (recommended 8 Mbyte for future expansion) 

Mathematical coprocessor 80387SX (or equivalent for other models) 

3.5" 1.44 Mbyte floppy diskette drive 

BOCA Research port expander (2 serial + 1 parallel) 

Microsoft Serial 2-button Mouse (connected to Pointing Device Port) 

PC-DOS 5.0 (DOS 3.30 is supported but DOS 4.0 is not supported) 

QEMM-386 Expanded Memory Manager V6.01 by Quarterdeck 

The supported computers are: 

IBM PS/2 model 55 
IBM PS/2 model 57 
IBM PS/2 model 70 
IBM PS/2 model 90 
IBM PS/2 model 95 

* AST Premium II 486/33 
* AST Premium II 486SX/20 
* AST Premium 386DXJ25 
* AST Notebook 386SX/25 Exec 

COMPAQ Desk Pro 386/25m * DELL Notebook 320n 
COMPAQ Notebook LTE 386/20 * WYSE 386/486 AT compatible 

NOTE 

Only the IBM and COMPAQ computers have been tested and 
approved by Motorola and Intellution. Other computers are 
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supported only to the extent of simplifying the installation process 
(preparing CONFIG.SYS and AUTOEXEC.BAT files). Motorola 
can not guarantee or warrant proper operation or future 
compatibility of non-approved computers (marked *) in networked 
systems. 

For each network (up to 8 stations): 

- An IBM Multi-station Access Unit (MAU) with Type 1 cables. 

- IBM Token Ring Adaptor (network card) 4/16 MHz or equivalent. 

- It is recommended to install the Token Ring Adapter (or equivalent) with its default 
parameters, prior to software installation. 

1.2 SOFTWARE INSTALLATION 

1.2.1 Node Types 

The following software installation instructions refer to four different node types: Stand-alone, 
SCADA, VIEW, and Extended VIEW, as detailed below: 

NON-NETWORKED SYSTEMS 

(1) STAND-ALONE NODE. This is a single, non-networked computer that can perform all 
operator and engineering functions: data base building, drawing graphics, displaying graphics 
screen, alarm handling, historical trending, report generation and scheduling. 

Two separate printers are required: one for events, alarms and operator actions and a second for 
reports. 

NETWORKED SYSTEMS 

(2) SCADA NODE. This node is mandatory; it connects to the FIU and also serves as the 
engineer or first operator (VIEW) station. Data base definition can be performed only from this 
node. 

Maximum data base supported is 5000 I/Os or 800 Kb. Historical trends or reports can be 
performed, but in large systems it is recommended to perform these functions in the EXTENDED 
VIEW node. 

(3) VIEW NODE. This is an operator station only. The operator can view the graphics screens, 
acknowledge alarms, and send controls (if his password-level allows it). Data base definition and 
historical trends and reports can not be performed. 
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(4) EXTENDED VIEW. Same as VIEW node, plus the possibility to handle historical trends and 
reports. 

NOTE 

Both VIEW and EXTENDED VIEW nodes can also be installed in 
a remote location. This requires two additional computers 
connected via modems: one GATEWAY computer on the LAN 
with IBM Remote NetBIOS software and one remote computer 
with the VIEW or EXTENDED VIEW software. Please consult the 
Product Group for this configuration. 

1.2.2 Installation Instructions 

If this is a first-time installation, proceed to Step 2. 

Step 1. Create a backup copy of the old software version as described in the FIX DMACS 
manufacturer's installation manual. For the IGC/M data files you can use the optional IGC/M 
Backup/Restore utility, accessed via the IGC/M Main Menu - Utilities. 

Step 2. Before installing the software, make sure that you have DOS in a directory named DOS 
under the root directory (C:\DOS). The DOS environment variable (E) must be 1024 bytes during 
the installation process; i.e., the CONFIG.SYS file in the root directory must contain the, 

following line: 

SHELL=C:\COMMAND.COM /P /E:1024 

Step 3. Install the QEMM386 Expanded Memory Manager. Follow the QEMM386 Installation 
instructions and use default answers to all questions. 

Step 4. On older PS/2 models, you need to have a file called DASDDRVR.SYS under the root 
directory (C: \). If you do not have it, try to add this file by inserting the IBM PS/2 Reference 
diskette in drive A, and from drive C: \, type: A:INSTALL. 

This IBM driver corrects several bugs in the PS/2 basic operation. Failure to install it, may affect 
the real-time clock accuracy of the PS/2 and the ability to correctly format/read 1.44 MByte 
diskettes (if the Reference diskette supplied with your computer does not install this file, it is 
probably no longer needed - consult your IBM distributor to verify). 

Step S. Make sure that the FIX DMACS security key is connected to the IBM PC parallel port 
(LPT I). 

CAUTION 

Connect the key only while the computer and printer are powered 
off. 
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Step 6. Install the FIX DMACS software diskettes by following the installation instructions in 
the FIX DMACS Getting Started Manual. 

Insert the Software Installation diskette no.l in drive A:. From drive C:\ type: A:INSTALL. 

NOTES 

1) IGC/M and FIX DMACS must be installed in the same drive. 

2) DMACS must be installed in directory DMACS under the root 
directory. 

Typically, the following programs shall be selected in the FIX DMACS INSTALL program: 

No. PROGRAM Stand-alone 
Node 

SCADA 
Node 

VIEW 
Node 

Extended 
VIEW 
Node 

Standard Software 

1 Basic Node Yes Yes Yes Yes 

2 Update* Yes Yes Yes Yes 

SCADA Nodes 

3 SCADA Configuration Yes Yes No No 

4 SCADA Runtime Yes Yes No No 

5 ARTIC Support No No No No 

6 VO Drivers No No No No 

7 Network Support No Yes Yes Yes 

Graphics 

8 Character Graphics Yes Yes Yes Yes 

9 Pixel Graphics Yes Yes Yes Yes 

Other Options 

10 Historical Trending Yes Yes No Yes 

11 Recipe, Scheduler & Report Creator Yes Yes No Yes 

12 C Data Base Access No No No No 

13 Option Diskettes No No No No 

* = if supplied 

Select each of the applicable programs in the table above from the FIX DMACS INSTALL 
menu, by typing 'Y' after each program name. Do not select [/0- driver, unless you are installing 
an additional non-Motorola driver. 
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By following the instructions on the screen, you will be told when to insert each one of the 
required diskettes (several FIX DMACS diskettes + optional update diskettes). 

Step 7. Once FIX DMACS has been installed successfully, do NOT follow the bootup 
instructions and do NOT type DMACS, as instructed. Instead, continue with the installation of 
the IGC/M diskettes. Insert IGC/M Disk 1 in drive A:. From drive C:\ type: A:INSTALL and 
follow the displayed instructions. 

For further details on IGC/M installation refer to the Installation chapter (2) in the IGC/M 
Operating Instructions, Motorola publication no. 68P02993G60. 

Step 8. If you wish to use a mouse when drawing and displaying graphic screens, it must be a 
PS/2 Pointing Device or Microsoft 2-button serial mouse (recommended), and you must copy the 
file MOUSE.COM (V7.00 or later) supplied with the mouse into your root directory. In this case, 
the mouse will automatically be loaded after bootup via the AUTOEXEC.BAT file. 

Step 9. While in DOS (typical prompt C: \DMACS) update the system clock by using the 
following procedure: 

a. Type: TIME [Enter]. 

b. Enter the time of day in HH:MM:SS format. 

c. Press the [Enter] key. 

Step 10. If you use a US keyboard, proceed to step 11. 

For non-American keyboard and languages, add the relevant IBM NLS device drivers to the 
CONFIG.SYS file and the root directory (usually C: \). Consult your local IBM distributor for 
details. 

NOTE 

If your computer was setup with these drivers before you have 
installed IGC/M, the old CONFIG.SYS and AUTOEXEC.BAT files 
were saved as CONFIG.ORG and AUTOEXEC.ORG, respectively, 
under the root (C: \) directory. Do not restore these files, but use 
them as a reference guide for adding country specific device 
drivers to the CONFIG.SYS and AUTOEXEC.BAT files. Save the 
edited files as AUTOEXEC.MCM and CONFIG.MCM in the 
IGC/M configuration directory and the AUTOEXEC.BAT and 
CONFIG.BAT in the root directory, respectively. It is also 
recommended to keep these files on a backup diskette. 

Step 11. The default node name assigned by IGC/M for a Stand-Alone SCADA Node is 
"MOTOROLA". "MOTOROLA" is also the SCADA node name used in IGC/M basic and demo 
pictures (IGCMDEMO, LIFTSTN, BASIC, COMSTATM, MANAGER, SUMMARY, etc). 
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Step 12. (For upgrade installations only). The INSTALL process overwrites your old scheduler 
menu (SCHD.LST). It is saved under the SCHD.LST file name in the kDMACS\_PREVIOU 
directory. 

If you wish to restore the old file, type from the DMACS directory: 

COPY _PREVIOU\SCHD.LST SCHD.LST 

Just make sure that you update the memory size required for each task, according to the table 
below. The memory size required by most scheduled programs is supplied in the default 
Scheduler List (SCHD.LST). When adding or changing scheduler lines, you must update your 
SCHEDULER CONFIG input menu with the following memory sizes on a SCADA node: 

Task Command 
Line 

TCB Memory Date Time/ 
Node Name 

Period/ 
Tag Name 

MCMERR ---- *E 30k to MOTOROLA MCMERRGO 

DBBSAVE /SQ /Q *E 64k All 02:00 08:00 

DTS IS IN *E 32k All 00:00 08:00 

On a Stand -Alone or Extended VIEW node, the following example of the Scheduler Menu 
illustrates the required memory size: 

Task Command Line TCB Memory Time/ 
Node Name 

Period/ 
Tag Name 

GEN /Rrptname /LPT2 /SQ E 80k 09:00 00:00 

NOTE 

GEN tasks can run only on a node which has the Report Creator 
option installed - normally the Stand-Alone or Extended VIEW 
node. Also, the report printer can not use the same port as the 
Alarm Printer. 

Step 13. At this stage you have completed software installation. You can now boot up, by typing: 
BOOTUP. 

Step 14. If, after bootup or during installation of the last diskette, you encounter error messages, 
such as "QEMM.386 not installed", "Network driver not found" etc., perform the necessary 
corrections as instructed. Thereafter, in most cases, you do not need to repeat the entire 
INSTALL procedure, but instead you can run a set-up batch-file, while in \Fixprj\Mcm\Prg, by 
typing: 

MCMSETUP [your configuration directory] 

The configuration directory path must include the drive letter if other than C. 

1-6 68P02918C45 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 483 of 814



Software Installation 

For example: MCMSETUP VGCM\APP\DATABASE or 
MCMSETUP D:VGCMNAPP\DATABASE 

If you want to change your DMACS System Contiguration Utility (SCU), you can run an SCU 
batch-file, while in \Fixprj\Mcm\Prg, by typing: RUNSCU. 

Step 15. Note that there is only one mode of DMACS expanded memory operation - with large 
frame EMS. Small frame mode is no longer supported. 

Step 16. IGC/M provides you with a utility to upgrade data bases created with IGC /M version 
2.1 in order to use them with version 2.2. To run the upgrading utility, named V2V, perform the 
following: 

- Boot the computer 

- Type: S (to stop) when the appropriate message appears 

- Type: cd Vixprj\mcmprg 

- Type: V2V [drive on which IGC/M is installed] [Cfg Directory] 

- Follow the instructions on the screen 

Step 17. If you need to return to your original computer setup (before installing DMACS and 
IGC/M), type while in \FIXPRJ\MCM\PRG directory: 

MCMENV [configuration directory) 
MCM2ORG 

To return to MCC-D type: ORG2MCM. 
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1.3 FILE ORGANIZATION 

After installation, all files are organized on the hard disk in subdirectories. In order to give you 
an overview, the following table shows you the default directories and the location of major files: 

Description Path 
Default 

Files 
Dir Sub Dir SubSubDir 

DMACS Software FIXPATH DMACS *.EXE, *.BAT, 
*.PRN, *.SCU 

DMACS Startup 
Files 

LOCPATH DMACS '.BAT 

Pictures PICPATH DMACS PIC *.PIC, *.SUB, 
*.TAG, *.KME, 
.PIX, *INK, 
'.OEM 

Subpictures SUBPATH DMACS SUB *.PSP, '.SLK 

DMACS Data Base 
Files 

PDBPATH DMACS PBD *.PDB, *.DBB 

Historical Trend 
Files 

HTRDATA DMACS HTR *.HTD, *.HDG, 
HTR*.CFG, 
HTR*.DAT 

Historical Data 
Files 

HTRDATA DMACS ' HTRDATA *.H)oc, .PRN, 
*.ASC 

Report Files REPPATH DMACS REP '.DEF 

DMACS Help Files HLPPATH DMACS HLP *.HLP 

Alarm Files ALMPATH DMACS ALM '.ALM 

DMACS Scheduler 
Files 

FIXPATH DMACS SCHD.LST 

DMACS Text Files NLSPATH DMACS NLS *.NLS, *.MOV, 
.TOV, *.DOV, 
*.E0V, *.00V 

IGC/M Programs PATH FIXPRJ MCM PRG *.EXE,*.BAT,*.COM 

PATH FIXPRJ MCM UTILS *.EXE,*.BAT,*.COM 

PATH FIXPRJ MOT PRG *.EXE,*.BAT,*.COM 

IGC/M Help Files HLPDIR FIXPRJ MCM HLP *.HLP 

IGC/M Text Files TX-MIR FIXPRJ MCM TXT '.TXT 

IGC/M Default ASCII 
Files for DMACS 

TXTDIR FIXPRJ MCM TXT '.DMA 

IGC/M 
Configuration CFGDIR User-Defined 

MCM.CFG, 
RMCM.BAT, 
AUTOEXEC.MCM, 
CONFIG.MCM 

IGC/M Data Base User-Defined User-Defined dbname.CDB 
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1.4 SYSTEM OPERATION SPEED-UP 

1.4.1 General Speed-Up 

After installing the software upgrade or after extensive editing, the system may operate slower 
than before. In order to speed up the system operation, a disk organization utility must be used. 

This utility must be run before IGC/M starts loading. Stop the automatic loading by pressing the 
[S]top key, when the appropriate message appears after bootup. 

NOTE 

The speed-up utility programs are not supplied with the IGC/M. 

The following two common utilities are recommended: 

NORTON Utilities, Advanced Edition (the 'Speed Disk' [SD] program) 

PC TOOLS DELUXE (the 'Compress' program) 

Once the disk organization program has been completed, bootup the system to run IGC/M. 

1.4.2 Picture Speed-Up 

Once you have modified your data base, certain screens might become slower. Resave these 
pictures in PDRAW. During the SAVE operation, pointers to the data base are being built 
("resolving links"), which speed up the displaying of screens in PVIEW. 

1.4.3 Speed-Up when Using Older PS/2 Models with DOS 5.0 and Large Disks 

On older PS/2 models with DOS 5.0 and large disks (one partition) the displaying of screens 
seems to take a long time. To speed-up the displaying of screens, increase the memory allocation 
to the SMARDRV.SYS driver (in the CONFIG.SYS file). The following table gives an overview 
of recommended memory assignments for different nodes: 

DRIVER 
IGC/M 

DEFAULT 
RECOMMENDED (in kBytes) 

SINGLE SCADA VIEW EXT. VIEW 

SMARTDRV 

RAMDRIVE* 

256 

256 

256 

512 

256 

256 

1024 

256 

1024 

256 

* Used by Pixel Graphics if FAST PATH is specified as a RAM drive. Also used by Historical 
Date Display (HDD) to store the historical tag name list for faster access. 
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CHAPTER 2. ADDED/IMPROVED FEATURES 
(not listed in manual) 

2.1 ADDED FEATURES 

2.1.1 Standard ISA Symbol Set 

Standard pixel pictures are now supplied with the IGC/M diskettes, which include most standard 
ISA (Instrument Society of America) graphics symbols for water and electrical systems. The 
symbols include transformers, breakers, pumps, valves etc. 

The symbols can be reached while in PDRAW by selecting the SYMBOLS picture and using the 
[Page Down] and [Page Up] keys to reach pictures ISA1 through ISA7. 

You can then Cut & Paste the desired symbol and save it as a subpicture for use in other 
pictures. 

2.1.2 Communication Statistics Picture of Data Base 

An example of a communication statistics picture, named COMSTATM, is supplied. The 
corresponding tag names are supplied in ASCII format in a file named COMSTATM.DBB. 

If you want to use this picture, use the DBB Readback function to read this ASCII file into your 
own data base and save it. 

NOTE 

The COMSTATM example data base assumes that MOSCAD RTU 
stations are named S 1, S2, S10. If this is not the case, edit the 
data base and picture links accordingly. 
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2.2 IMPROVED FEATURES/FIXED PROBLEMS 

The following features/problems have been added/fixed in V2.2 as compared to V2.1. 

General 

1. Supporting a wide range of computers: 

IBM PS/2 model 55 
IBM PS/2 model 57 
IBM PS/2 model 70 
IBM PS/2 model 90 
IBM PS/2 model 95 

COMPAQ Desk Pro 386/25m 
COMPAQ Notebook LTE 386/20 

* AST Premium II 486/33 
* AST Premium II 486SX/20 
* AST Premium 386DX/25 
* AST Notebook 386SX/25 Exec 

* DELL Notebook 320n 
* WYSE 386/486 AT compatible 

WARNING 

Only the IBM and COMPAQ computers have been tested and 
approved by Motorola and Intellution. Other computers are 
supported only to the extent of simplifying the installation process 
(preparing CONFIG.SYS and AUTOEXEC.BAT files). Motorola 
can not guarantee or warrant proper operation or future 
compatibility of non-approved computers (marked *) in networked 
systems. 

2. Working with large frame EMS mode only, thus gaining 90K memory for running more 
foreground programs or supporting larger communication data bases. 

3. Working with QEMM version 6.01, thus gaining more conventional memory. 

4. Working with DOS version 5.0, thus gaining more conventional memory (DOS 3.30 is still 
supported). 

5. Upgrading existing IGC/M data bases from version 2.1 to version 2.2 (utility called V2V). 

6. Supporting contention with data bursts from MOSCAD RTUs (requires MOSCAD RTU 
system V1.44). 

Installation 

7. Simplified installation process. 

8. Automatic building of the CONFIG.SYS file for a wide range of computers (see paragraph 1 

above). 

2-2 
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Data Base 

9. It is now possible to assign a name previously assigned to a column in a multiple-column 
table to an element name in a single-column table. 

10. It is now possible to define more than 65 stations (theoretically up to 65,535 limited only 
by memory). 

11. Data base names with common leading characters (for example: FOX and FOX22) may now 
be defined. In V2.1 only the first data base was displayed in choice lists. 

12. A data base may now be defined without any stations. 

13. No floating point tables. 

WARNING 

Floating point (real) tables generated by the MOSCAD 
Programming Tool Box V1.7x are not supported. Such tables are 
deleted during data base loading. 

Monitor 

14. When monitoring a multiple-column table having more columns than the screen width, only 
the ACTIVE columns are now displayed. 

Configuration 

15. It is now possible to define a configuration directory even under the root directory (i.e., 
CADB1). 
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CHAPTER 3. PROBLEMS, NOTES AND WARNINGS 

3.1 DBB - DATA BASE BUILDER 

3.1.1 IO-ADDR Field 

Bad IO-ADDR 

Problem: If an incorrect address is entered as the 1/0-address, a general "Bad I/O-address" 
message appears. 

Remedy: Check the Help function (Alt -Fl) for the correct nomenclature and re-enter the 
1/0-address. If it does not help, increase the number of DB connections in the IGC/M Data Base 
Parameters screen (reached via Edit DB, Data Base Configuration). 

Special Characters 

CAUTION 

Since, the 1/0-address format includes several characters used as 
delimiters, you should not use them when defining a column name 
of a multi-column table or an element name of a single-column 
table during the application programming in the Programming Tool 
Box. 

You should not use the following characters: 

- delimiter in front of a group-control name 
- delimiter in front of a station name 
- delimiter in front of a row number 
- delimiter in front of a central element or a central event 

A - denotes a momentary relay 
- denotes a parameter 

/ - illegal character in DMACS tag names 
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3.1.2 Dummy Points (SIM Driver) 

Problem: When defining dummy or internal points (DEVICE = SIM), sometimes there is 
interaction between Al/A0 values entered via VIEW screens or Program blocks, and the state 
of unrelated DUDO dummy blocks. 

Remedy: The SIM driver uses the same 1/0-address range for Al/A0 blocks and DI/DO blocks. 
Therefore, do not use an 1/0-address (value) for a dummy Al or AO block that is equal to the 
I/0 address (terminal word or byte) of a DI or DO dummy block. For example, if a dummy DO 
1/0-address is 11:0, do not use the I/O- address (value) 11 in a dummy AO block. 

3.1.3 Trend Block 

Problem: When chaining a trend block to an upstream block, the on-line trend duration, when 
shown in PVIEW, might be shorter or longer than specified. 

Remedy: The on-line trend displays the last 80 values on 200 pixels. Therefore, make sure that 
the Pixel X-axis size of the Trend block link window is 200 pixels wide or a multiple of 200 
(400 or 600 pixels). 

3.1.4 Device Block 

The SETERROR instruction is accepted only if entered as SETERR. 

The CLRERROR instruction is accepted only if entered as CLRERR. 

The description text is not printed by SETERR. 

Short form pattern syntax is accepted. See the specific help (Alt-F1) screen for the step 
command in the device block definition screen. Also accepted is the bit-by-bit pattern, i.e.: 

XOC . . . (X - don't care, 0 - Open, C - Close). 

The first entered (leftmost) bit in the step command argument is bit 15 (input) or bit 7 

(output), and the last entered (rightmost) bit is bit 0. For example: 

bit 0 <=> X X X X 
I 

N 

P bit bit 
U 15 0 
T 
S 

bit 15 
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3.1.5 Program Block 

OPEN/CLOSE Tag Names 

Problem: The OPEN/CLOSE names of DI tag TAG1 are for example OK/FAIL. If in the PG 
block you write: 

IF TAG I = 0 GOTO 4 which is translated as: IF TAG I = OPEN GOTO 4 

No error message is displayed, but the PG block does not execute the line. 

Remedy: Currently, PG blocks support only DI OPEN/CLOSE tag names OPEN and CLOSE, 
respectively. Change the DI block accordingly from OK/FAIL to OPEN/CLOSE. 

IF VALUE = 0 

Problem: When writing a statement for comparison of an analog value to zero in the form IF 
ANALOGTAG = 0, the result is always TRUE. This occurs since the SETLIM is 1% by default. 

Remedy: Enter a SETLIM = 0 statement prior to the comparison. 

Off Scan of Comparison Variables 

Problem: If a block that is used in a comparison statement, e.g. IF All > AI2 GOTO is placed 
OFF SCAN (i.e. when entering the MODIFY screen of the block without reloading the data 
base), the program block will continue its processing using the last known or last reported value. 
The program block will not go Off Scan or assume a value of 0 for the OFF SCAN block. 

Remedy: Add a Boolean block to test for an OFF SCAN and/or a BAD state and test the state 
of the Boolean block in your Program block before doing a comparison. 

Delay Statements 

CAUTION 

Note that DELAY statements in program blocks are not exact in 
seconds but are rounded off to the nearest multiple of the scan 
time. For example, a delay of 7 seconds with a PG block scan time 
of 5 seconds, results in an effective delay of 10 seconds. 
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3.1.6 Boolean Block 

Chaining Boolean Blocks 

Problem: A Boolean block chained via Copy To field to an Output block, causes the Output 
block to transmit every scan (even if the Boolean state has not changed). 

Remedy: If a transmission is desired only upon change of the output, a Program or a Device 
block may be used to detect Boolean block status and send the appropriate output command. 

3.1.7 Analog Input Blocks 

Analog Input Engineering Unit Scaling 

Problem: The scaling of AI blocks is not correct and the user is not able to create COMM (BAD) 
error status upon overflow or underflow. 

Remedy: In MOSCAD, scale the analog values in the ladder application program to be from 0 
to 32,000. In the FIX DMACS DBB Al block, set EGU LO = 0 and EGU HI = 102.4 (if 
engineering units are in percent; otherwise set EGU HI to be 2.4% above the value that 
corresponds to 20 mA output of the transducer; this corresponds to the highest displayable value 
in DMACS = 32,767). 

Overflow and underflow indications should be transmitted as separate bits from the MOSCAD 
ladder application and displayed/printed in DMACS via separate DI blocks. 

Analog Input Rate-Of-Change (ROC) Alarm 

CAUTION 

A ROC alarm (printed as DEV alarm) may occur if a number 
greater than 0.0 was defined as the alarm criteria. The reason is 
that the ROC is calculated upon every scan and not upon update 
from the field. In typical radio applications, the RTU interrogation 
cycle is much longer than the Al scan time. This might cause 
alarms when changes in the AI are reported. For example, a change 
of 5% will be interpreted as if it has occurred during a single scan 
time, causing a DEV alarm if the ROC limit is set too low. 
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AI - Deadband Field 

Problem: 

Example: Deadband=90.00 used with default EGU (0-100.00) and LOW alarm level L0=30.00. 
Sending a value of 24.40 causes the alarm printers to print continuously: 

AITAG OK 24.40 
AITAG LO 24.40 

Remedy: Do not use deadband which is greater than the distance between alarm levels. 

Chaining Blocks - Next Block/Copy To 

The following is a summary of all possible closed loop control chains using the 'Next Block' or 
'Copy to' functions: 

NOTES 

1) NEXT BLOCK passes the raw value while Copy To passes a 
value scaled by the Engineering Unit (EGU). 

2) The FANOUT block can be used to pass values from one block 
to up to four other blocks. 

Blocks that Cannot be NEXT BLOCKS 

AR - not supported 

DR - not supported 

DI 

AI 

Blocks that Can be COPIED TO 

PI(D) 

AO 

DO 
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Blocks that can be Read (Get From) 

By Calculation (CA) By Program Block (PG) 

AI AI 

AO AO 

DI 

DO 

BL 

CA 

TR 

DT 

Large Data Bases are Corrupted 

DI 

BL 

CA 

DT 

Problem: Large data bases > 800 kByte become corrupted. 

Remedy: Although the DBM - Data Base Make program allows you to create large data bases, 
possible unpredictable problems might occur. Do not define data bases larger than 800 kByte. 
Instead, distribute your data base on two SCADA nodes. 

3.1.8 DI - Plant Area Field 

Problem: The help information instructs you to enter 0 (zero) to clear the field. Doing this results 
with Err-1711. 

Remedy: Use the [Delete] key to clear the field. 
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3.1.9 DBB - Illegal Blocks, "key incompatibility" 

Problem: When loading a data base created with one DMACS security key onto another 
computer with another (not identical) key, a message of "illegal blocks" or "key incompatibility" 
is displayed. 

Remedy: The "key personality" is saved with the data base when it is created. In order to 
overcome this, always REPORT out your data base to an ASCII file (name.DBB) and save it. 
On the target computer, create an empty data base by deleting the existing data base name in 
SCU (upon bootup you will then be prompted to create a new empty data base). Then, read in 
the ASCII data base using the DBB READBACK function. Do not forget to SAVE the data base 
afterwards. 

3.1.10 Block Errors during Startup/Edit 

Block Errors during Startup 

Problem: "???" appear in the VIEW screens for all values and error messages are displayed in 
the alarm summary screen and printed on the printer. 

Remedy: IGC/M must interrogate all the blocks that are scanned by SAC before the SAC begins 
to scan any of them. Therefore, in the IGC/M scheduler you should define a schedule to be 
activated upon a system event called STRT (System Startup). This schedule should interrogate 
all IGC/M data connected to DMACS. 

This schedule typically includes many transactions and operations. You may define more than 
one schedule to be activated upon STRT. Note that at system startup IGC/M waits for these 
schedules to be completed. It is possible to avoid waiting by hitting any key at that time. 

Block Errors during IGC/M Edit Session 

Problem: If you make major changes (deleting schedules, adding transactions, updating selectors 
etc.) in IGC/M editors, then after confirming your changes by hitting [F10], the IGC/M data base 
is rebuilt. During this time the IGC/M driver temporarily responds to SAC with a BUSY status. 
This causes SAC to display "???" on the VIEW screens, to print COMM error messages on the 
printer and to display COMM errors in the alarm summary screen. Don't panic - this is a 
transient state! After IGC/M finishes to update its data base in memory, everything returns back 
to normal. 

Remedy: Before making major changes in the IGC/M editors raise the system alarm priority from 
LOW (which is the default) to HIGH. This can be done via the VIEW screen called MANAGER. 
This will prevent COMM errors from being printed on the printers and from being entered in the 
alarm file and alarm summary screen. After finishing the changes in the editors, restore the 
system alarm priority to LOW. 
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3.2 PROCESS/COMMUNICATION DATA BASE 

3.2.1 Cross Reference Check 

CAUTION 

The PDB (Process Data Base), created by DBB (Data Base 
Builder), and the CDB (Communication Data Base), created by 
IGC/M editors, do not have a cross reference check at present. 
Therefore, make sure that the PDB definitions match the CDB. 
Otherwise, wrong values will be displayed in the system. 

3-8 68P02918C45 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 498 of 814



Problems, Notes, and Warnings 

3.3 DRAW/VIEW 

3.3.1 Cut & Paste (Pixel Graphics) 

Problem: Vertical cut & paste of an area only a few pixel-wide is not pasted correctly. 

Remedy: Cut and paste larger area. 

3.3.2 Circle (Pixel Graphics) 

Note that large circles in Pixel graphics are displayed slightly distorted (egg shaped). 

3.3.3 Working without Mouse in PDRAW 

Problem: CUT a box, CIRCLE and some other links in PDRAW do not work using keyboard 
cursors only (without a mouse). 

Remedy: PDRAW supports drawing without a mouse using special direction keys (not the cursor 
keys). Refer to the FIX DMACS Pixel Graphics manual for a list of these keys. 

3.3.4 Descriptor Link 

Problem: When editing a Descriptor field (A_DESC) of a TEXT link from PVIEW, the field 
available is only 28 characters (instead of the original 40-character field). 

Remedy: Use only 28 characters for a Descriptor definition in DBB blocks, so that the 
corresponding VIEW link will be able to change the entire text. 

3.3.5 NEWPIC Link Name 

Problem: A NEWPIC link name may be defined with nine characters. However, only eight 
characters are used by DOS. 

Remedy: Use only eight characters. 

3.3.6 Color Value Link 

NOTE 

The color value link example described in Figure 5-10 in the FIX 
DMACS Pixel Graphics manual (dated 4/91) is wrong: within a 

range, the color is the color of the upper limit, and not the lower 
limit as described in the manual example. 
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Problems, Notes, and Warnings 

3.4 MAIN MENU 

3.4.1 System Configurator Utility (SCU) 

Default Paths 

Problem: The LOCPATH was changed from the default C:\DMACS, and afterwards the program 
fails during bootup ("Cannot find SETDMTH.BAT file"). 

Remedy: Change LOCPATH to be identical to DMACS path. 

Master Menu Setup 

CAUTION 

In Stand-Alone or SCADA nodes, always select the SAC4 
background task. Do not select SAC1 + SAC2 background tasks. 
Also, all background task should be loaded in Expanded Memory. 

Password Generation 

CAUTION 

Spaces, including leading spaces are accepted as part of the 
password. 

3.4.2 Alarm Summary 

NOTE 

For SUMDISP the following functions mentioned in the DMACS 
manual do not work: Alt-Z, Alt-F, Alt-0, Alt-P, Alt-S. 
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Problems, Notes, and Warnings 

3.5 PRINTING 

3.5.1 Report Printer Failure 

Problem: When trying to print reports via the GEN program in the Scheduler, the report fails 
with a message: "Error in File Read (Check disk space)". 

Remedy: The Report Printer can not coexist on the same port as the Alarm Printer defined in the 
SCU Alarm Services. Separate into two printer ports, or move the Report Printer to another node 
where no Alarm Printer is defined. 

3.5.2 Print Screen with other than Default Printer Driver 

Problem: Print Screen does not print readable printouts of graphic screens in PVIEW. 

Remedy: The default graphics printer driver is the HALOEPSN.PRN which supports EPSON 
printers. If another printer, for example HP Think let, is used, the screen may be printed if the 
PVIEW program is called with the relevant graphics printer driver parameters. Refer to 
FIX DMACS SCU - Graphics Printer menu selection for details on the selection of the proper 
printer driver and its parameters. 

3.5.3 Printing Colored Screens on Black & White Printer 

Problem: Screens which are copied to a B&W printer appear as black squares. 

Remedy: Use a color printer (a bit slower than B&W for printing alarms) or change the Graphics 
printer parameters to print B&W pictures correctly. Refer to FIX DMACS SCU - Graphics 
Printer menu selection for details on the selection of the proper printer driver and its parameters. 

3.5.4 Missing Security Key 

Problem: If the parallel printer cable is too long, you may experience a "Missing security key" 
message, due to the added capacitance of a long cable. 

Remedy: Use a cable shorter than ten feet. 

3.5.5 Reports are not Printed 

Problem: Reports via GEN task in the Scheduler are not printed. 

Remedy: The reports can not be sent to the printer on the same port as the Alarm Printer Port. 
Change either the Report Printer Port or the Alarm Printer Port (in SCU). 
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Problems, Notes, and Warnings 

NOTE 

GEN task can only run on a node that has the Report Creator 
option installed - this is typically the Stand-Alone or Extended 
View node. 

3.5.6 Printing Reports Takes Long Time 

Problem: Printing large historical primitives takes a long time. 

Remedy: Expanding the printer buffer will dramatically reduce printing time. 

3.5.7 Printing Historical Reports around Midnight 

Problem: For reports printed at around midnight, some of the reports print BAD VAL in the 
historical primitive fields. 

Remedy: Start the report in SCHED early enough so that midnight does not occur during the 
printing. 
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Problems, Notes, and Warnings 

3.6 DOS WINDOW 

3.6.1.. DOS Commands 

The DOS window function should be used with great caution. It is mainly useful for copying and 
backing up diskettes. When doing so, only the DOS commands listed in the FIX DMACS manual 
under the DOS window chapter, may be used. Specifically, the DOS COPY command should not 
be used, but only the equivalent FCOPY command. 

3.6.2 Boot-up in DOS Window 

The standard DOS boot-up (Alt-Cntl-Del) is not available in the DOS window. To perform 
boot-up, type: BOOTUP. 

WARNING 

The background task, HTC - Historical Trend Collect, must be 
turned off before booting up. Failure to do so may result in hard 
disk corruption! 
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Problems, Notes, and Warnings 

3.7 SCHEDULER 

3.7.1 Report Printer Failure 

Problem: When trying to print reports via the GEN program in the Scheduler, the report fails 
with a message: "Error in File Write (Check disk space)". 

Remedy: Refer to paragraph 3.5.1. 

3.7.2 Reloading New Data Bases 

; Problem: After reloading a new data base, the DMACS scheduler event triggers do not work. 

Remedy: Stop the background SCH-Scheduler task by pressing [Enter][F10] and restart it again 
by pressing [Enter][Alt -X]. 
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3.8 IGC/M STOPS DURING LOAD/RUN 

3.8.1 "Missing Security Key" Message 

Problem: A "Missing Security Key" message is displayed. 

Remedy: 

a. Make sure that the key is securely connected to parallel port LPT1. 

b. The wrong type key is installed, e.g., an IGC (FIX) or IGC/ARTIC (FIX/ACE) key or the 
wrong DMACS node type key (VIEW key instead of SCADA key etc.). 

c. The printer cable is too long. Refer to paragraph 3.5.4. 

d. The printer is turned off. Turn it on or disconnect it (relevant only for RAINBOW-type 
version A grey-colored key). 

3.8.2 DMACS Loading - SCU "Missing Labels" Error 

Problem: During DMACS loading an error "missing labels" is displayed. 

Remedy: A non-existing port (e.g. LPT2) has been defined in SCU Alarm printer or Alarm 
services. Correct the definition. 

3.8.3 Missing Mouse Driver 

Problem: The AUTOEXEC.BAT file can not find the MOUSE.COM file in the root directory 
of the drive where IGC/M is installed. 

Remedy: Copy the MOUSE.COM file to the root directory of the appropriate drive. 
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3.9 IGC/M MAIN MENU 

3.9.1 Updating a Table from the Monitor/Runtime Values Screen 

After updating a table, the Save function [F8] may take a long time. Note that during that time, 
the data base and screen are locked. 

3.9.2 Edit DB - Schedule Next Execution Time 

NOTE 

After editing an IGC/M data base, the data base is rebuilt. The 
Next Execution Time of all the schedules is then incremented, 
causing schedule execution to be delayed (skip one cycle). 

3.9.3 Transaction Editor 

Problem: When updating the Communication Transactions table and the update process involves 
disconnection of several transactions, you may encounter the following error message: Runtime 
Error R6000 Stack Overflow - the changes are not saved in memory. 

Remedy: Boot your computer - the Communication Transactions table is updated. 

3.9.4 Delete/Copy Data Bases 

When deleting a data base, make sure that there are no configuration files under the data base 
directory since they will also be deleted. 

When copying a data base, note that if there are configuration files under the source data base 
they will be copied to the target data base. 

3.9.5 Maximum Data Base Size 

Problem: It is not possible to exit the Maximum Data Base Size field if its value is not valid - 
if it does not match the definitions in the Data Base Parameters screen. 

NOTE 

This situation can occur when upgrading a data base from V2.1 and 
the default value of the Maximum Data Base Size field is smaller 
than the required size. 

Remedy: Increase the value of the Maximum Data Base Size field until you can exit this field. 
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3.9.6 I/O ADDR Error 

Problem: In some of the tags you may encounter 1/0 Address error since the default of the 
number of DB connections to SCADA is 10. 

Remedy: In the IGC/M Data Base Parameters screen, increase the number of DB connections to 
SCADA to the number of I/O blocks you need plus some spare. 

3.9.7 Dynamic Data Selector 

Problem: If you define a dynamic data selector and more than 21 separate block sections (or 
more than 63 separate rows) are selected, you will find the following error in the Error Logger: 
Bad Y Id=xxx. 

Remedy: Create a new table in MOSCAD that contains the desired rows consecutively and select 
the entire table as Dynamic Data Selector. 

NOTE 

In general, it is better to select contiguous blocks as Data Selectors. 
This results in shorter questions/answers from a communication 
point of view and, thus, improves communications efficiency. 
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Problems, Notes, and Warnings 

3.10 HISTORICAL TRENDS 

3.10.1 HTD - Trend Groups 

Problem: When defining tags for a Trend Group in HTD, there is no check for valid or existing 
NODE or TAG names. 

Remedy: Make sure that NODE and TAG names used for Trend Groups exist in your data base. 

3.10.2 Printing Historical Reports around Midnight 

Problem: At around midnight, some of the reports print BAD VAL in the historical primitive 
fields. 

Remedy: Start the report in SCHED early enough so that midnight does not occur during the 
printing. 
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3.11 FIX DMACS - UNSUPPORTED FUNCTIONS/PROGRAMS IN MCC-D 

The following functions and programs are not supported by the MCC-D software although some 
are standard features of FIX DMACS software. 

3.11.1 Digital/Analog Registers not Supported 

Limited DI and AI blocks, which are intended to be used for display purposes only, are currently 
not supported. 

3.11.2 Statistical Block/Data 

This optional FIX DMACS program is not part of the MCC-D package, but will probably run. 
However, it has not been tested by Motorola. 

3.11.3 Control Blocks not Supported 

The DMACS continuous control block option, containing PID, LEAD/LAG, SIGNAL 
SELECTOR, RAMP and similar blocks, is not supplied with the MCC-D. We do not recommend 
adding it, since these blocks can not be used with the SAC programs in Expanded Memory, 
which is a requirement in MCC-D SCADA nodes. 

NOTE 

Batch control blocks, i.e. Program and Device blocks, are supplied 
with and supported by MCC-D. 

3.11.4 Gearbox (IBM PC/Industrial Support) 

Not tested with IGC/M. 

3.11.5 AUAO Block Signal Conditioning Option 

Only the options mentioned in the Specific Help screen are supported. The valid options are: 
NONE, LNR (Liner), LVZ (Live Zero), SQRT (Square Root) and LSQR (Live Square Root). 
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3.12 TIME-SAVING HINTS 

3.12.1 Identical Points/Blocks 

Use the DBB screen DUPlicate function to copy blocks. 

Use REPort function to dump data base to ASCII file (Name.DBB); then, use text editor to 
duplicate all points. Finally, use the READBACK function to read back the ASCII file to 
data base format (Name.PDB). Make sure that an empty data base is sized via DBM (Data 
Base Make). 

3.12.2 Combine Data Bases 

Use DBM to size your combined data base. 

DBB RELOAD: Reload db2 (db2 = data base to copy from). 

DBB REPORT: Dump entire data base to ASCII file (tag name = * , File name = db2). 

DBB RELOAD: Reload dbl (dbl = your original data base). 

DBB READBACK: Read in the previous ASCII data base (file name = db2). 

NOTE 

Only new tags will be added to the data base. Duplicate tag names 
will create a message and will not be overwritten. 

- SAVE the combined data base to disk. 

3.12.3 Identical Pictures 

Use TAG Groups with one common picture (refer to FIX DMACS Core manual). 

NOTE 

Tag groups are limited to 80 tags/picture. 

3.12.4 Key Macros 

- Use DEFAULT key macros (Global macros) for function keys that shall work on any 
picture. 

- For specific screen key macros, make a link to a specific key macro file (Local macros) to 
override the Default key macros (global macros). 
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APPENDIX A. SUPPORTED PRINTERS FOR MCC-D 

The following list of printers are supported for printing screens in Pixel VIEW or in Historical 
Data. For character graphics, only Epson printers or fully Epson-compatible printers are 
supported. The SCU Graphics Printer configuration must be edited to support printer files other 
than HALOEPSN.PRN. 

Printer File Name Color Note 

ACT ChromaJet II haloact2.prn Y 

AST TurboLaser haloastt.prn N 

Canon BJ-80 halobj80.prn N 

Calcomp ColorMaster halocolm.prn Y 

Canon LBP-8A2 halocna2.prn N 

Canon PJ-1080A halocnpj.prn Y 

Diablo C-150 halodblo.prn Y 

Epson EX-1000 haloepex.prn Y - 

Epson GQ-3500 haloepgq.prn N #, $ 

Epson FX,LX,MX-80 haloepsn.prn N #, $ 

Epson FX,MX-100 haloepsn.prn N #, $ 

Epson FX-286,FX-86 haloepsn.prn N $ 

Epson LQ-1050 FX-1050 FX-850 haloepsn.prn N # 

IBM Graphics Printer haloepsn.prn N 

HP Laser Jet halolasr.prn N 

HP Laser Jet + Series II haloljtp.prn N # 

HP Paint Jet halopjet.prn Y 

HP Think Jet halotjet.prn N # 

IBM Jet Printer 3852 halocljt.prn Y 
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Supported Printers for MCC-D 

Printer File Name Color Note 

Kyocera F-1010 Compact haloklsr.pm N 

Mitsubishi G-500 halomits.prn Y 

Okidata Laser Line halookid.prn N ok 

Okidata 192, 193+ halookip.prn N % 

Okidata 292,293,294+ haloo290.prn Y # 

Quadram QuadJet haloquad.prn Y 

Quadram QuadLaser haloqlsr.prn N 

Sharp JX-720 haloshrp.prn Y 

Tektronix 4693D halotk93.prn Y 

Tektronix 4696 halotk96.prn Y 

Xerox 4020 haloxjet.pm Y 

Xerox 4045 CP model 50 haloxlcp.prn N 

Legend 

$: Printers that have been tested by Motorola. 
#: Printers that have been tested by Intellution. 
*: The Epson EX-1000 will print in color only if the Epson EX 800/1000 color kit is 

installed. 
%: If the IBM firmware is installed, then use the HALOEPSN.PRN driver. 
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APPENDIX B. CONFIG.SYS, AUTOEXEC.BAT 
and QEMM-386 

The IGC/M configuration process creates the CONFIG.SYS and AUTOEXEC.BAT files 
automatically according to the computer you are working on and the parameters you specified 
in the IGC/M Configuration screen. 

Following is an example of these files and the memory map on a PS2/57. 

CONFIG.SYS 
DOS=HIGH 
FILES=42 
BUFFERS=25 
DEVICE=C:\QEMM\QEMM386.SYS ST:F I=DA00-DFFF RAM MAPS=21 X=9000-9FFF 
DEVICE=C:\DRIVERS\DASDDRVR.SYS 
DEVICE=C:\QEMM\LOADHI.SYS C:\DOS\SMARTDRV.SYS 256 
DEVICE=C:\QEMM\LOADHI.SYS C:\DOS\RAMDRIVE.SYS 256 128 20 /E 
SHELL=C:\DOS\COMMAND.COM /P /E:2560 

AUTOEXEC.BAT 
@Echo off 
Rem 
Rem 
Rem IGC/M AUTOEXEC.BAT file 
Rem 
Rem 
prompt Sp $g 
set path=C:\DOS;\fixprj\mcm\prg;\fixprj\mcm\utils;\fixprj\mot\prg 
set comspec=C:\DOS\command.com 

Rem * Coto the MCM drive 
D: 

Call WhichRam 
echo 
echo 
echo 
echo 
echo 
echo 
echo 
getchar 

RamDisk 

The IGCM start-up process will 
To stop this process press S 

Press any key to continue... 

start within a few seconds 

20 S s 

Rem waitkey 20 
IF ERRORLEVEL 3 goto mcm 
IF ERRORLEVEL 2 goto nomcm 
IF ERRORLEVEL 1 goto nomcm 
IF ERRORLEVEL 0 goto mcm 
:mcm 
Rem *** Install Mouse Support (via QEMM) *** 

if exist \mouse.com C:\Qemm\LoadHi \mouse.com 
if not exist \mouse.com Echo WARNING: Mouse Driver 
cd \fixprj\mcm\prg 
RRMCM D:\MCM3.0\CDB\TEST 
:nomcm 
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CONFIG.SYS, AUTOEXEC.BAT and QEMM-386 

Lets examine the QEMM line in the CONFIG.SYS file and explain each parameter: 

DEVICE=C:\QEMM\QEMM386.SYS ST:F I=DA00-DFFF RAM MAPS=21 X=9000-9FFF 

STF - This parameter enables the QEMM stealth options, causing QEMM to convert the ROM 
memory into RAM memory. 

I=DA00-DFFF - This parameter uses the specified memory to load the resident programs into 
the high memory. This memory can be converted to RAM, and may be used by resident 
programs. 

RAM - This parameter uses the free memory in the range 640k-1M to load resident programs 
into high memory. 

MAPS =21 - An internal EMS parameter that is necessary in multi-tasking environments. 

X=9000-9FFF - This parameter excludes mapping expanded memory into IGC/M data base, 
which resides in conventional memory. 

Memory Mapping 

Current Mode 
Expanded Memory Available 
Page Frame Address 

= ON 
= 6768K 
= D000H 

Area Size Status 
0000 - 9FFF 640K Excluded 
A000 - AFFF 64K Video 
B000 - B7FF 32K Mappable 
8800 - BFFF 32K Video 
C000 - CFFF 64K High RAM 
D000 - DFFF 64K Page Frame 
E000 - EFFF 64K ROM 
F000 - FOFF 4K Mapped ROM 
F100 - FFFF 60K ROM 

- - for the DMACS Data Base (*.pdb) 

- - for small resident programs (See below) 
- - for DMACS & IGC/M resident programs 

High Memory (C000-CFFF) Usage by MCC-D 

Region Area Size Status 
1 C000 - C008 0.1K Available 
1 C009 - C328 12K Used (BUFFERS) 
1 C329 - C6D1 14K Used (MOUSE) 
1 C6D2 - CC2D 21K Used (MAINSRES) 
1 CC2E - CC86 1.3K Available 
1 CC87 - CF1B 10K Used (SIMCOM) 
1 CF1C - CFFF 3.5K Available 
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CONFIG.SYS, AUTOEXEC.BAT and QEMM-386 

The AUTOEXEC.BAT file of the COMPAQ - Deskpro 386/25m computer is similar to the 
AUTOEXEC.BAT file of the PS2/57 computer. 

The CONFIG.SYS file of the COMPAQ - Deskpro 386/25m computer is provided below: 

CONFIG.SYS 
DOS=HIGH 
FILES=42 
BUFFERS=25 
DEVICE=C:\QEMM\QEMM386.SYS ST:M DBF=2 RAM MAPS=21 X=9000-9FFF 
DEVICE=C:\QEMM\LOADHI.SYS C:\DOS\SMARTDRV.SYS 256 
DEVICE=C:\QEMM\LOADHI.SYS C:\DOS\RAMDRIVE.SYS 256 128 20 /E 
SHELL=C:\DOS\COMMAND.COM /P /E:2560 
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MOTOROLA 

USER QUESTIONNAIRE 

To the User of This Instruction Manual: 

Motorola is engaged in a continuous program of improving its instruction literature. We 
believe that you can aid us in this program, so that we in turn can better help you service 
our equipment. To foster these aims, would you please answer the following questions: 

SCHEMATIC DIAGRAMS AND CABLING DIAGRAMS 

1. Are accurate and easy to follow 

2. Contain minor errors 

3. Contain major errors 

4. Are difficult to follow 

If you have checked any box except 1, please tell us what schematic diagrams, or por- 
tions thereof, were at fault, or enter other comments.* 

TEXT 

1. Easy to follow - helps to service equipment 

2. Would like more information on 

3. Some instruction sections are too long or superfluous such as 

4. Other comments' 

(continued on reverse side) 

TAPE & MAIL 
NOTICE: Postal Regulations Prohibit Staples. 

Please use tape. 
7112J79 
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PARTS LIST 

1. 1 1 Are complete and accurate 

2. n Would like more information as follows' 

ILLUSTRATIONS IN GENERAL 

1. 111 Are complete and accurate 

2. Want more illustrations such as- 

3. 111 Some are superfluous such as 

The name of my instruction manual is: 

The part number of my instruction manual is: 

(This number will be found on the cover or on the title page) 

My name is 
Company 
Address 
City State lip 
Date 
Phone No. (include area code) 
*Whenever possible, give complete model number of equipment, and part number of 
diagram or part number of instruction section. This information is important. 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 75 ROSELLE. ILLINOIS 

POSTAGE WILL BE PAID BY ADDRESSEE 

MOTOROLA, INC. 
SERVICE PUBLICATIONS DEPT. 
1301 E. Algonquin Road 
Schaumburg, Illinois 60196 

PLEASE I ARE CLOSED BEFORE MAILING 

Second 

Fold 

Tear out page at 
dotted bne 

Please told 
carefully so that 
Car pattern at 
top center of err 
velOPe can be 
read by postal 
optical scanner. 

4415- 
First 
Fold 

NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED STATES 
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MU-s-1) 

MODEL COMPLEMENTS 

389A - MCC-D Stand-Alone for MOSCAD 
TRN7650A - Key for Stand-Alone 
F3970A - IGC /M software with MDLC Driver V2.2, FIX DMACS V2.1, 

cable and Operating Instructions 

OPTIONS 

V438 - MCC-D Network SCADA Node for'MOSCAD 
Delete TRN7650A - Key for Stand-Alone 
Add TRN7651A - Key for SCADA Node with Network Support 

V439 - MCC-D Network VIEW Node for MOSCAD 
Delete TRN7650A - Key for Stand-Alone 
Add TRN7652A - Key for VIEW Node with Network Support 

V440 MCC-D Network Extended VIEW Node for MOSCAD 
Delete TRN7650A - Key for Stand-Alone 
Add TRN7653A - Key for Extended VIEW Node with Network Support 

MOSCAD is a trademark of Motorola, Inc. 
IBM is a registered trademark of International Business Machines, Inc. 
FIX DMACS is a registered trademark of Intellution, Inc. 
Microsoft is a registered trademark of Microsoft Corporation. 
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MCC-D 

SPECIFICATIONS 

GENERAL 

Power 117 VAC 60 Hz (800 VA per node) or 
230 VAC 50 Hz 

Temperature Operating: +15 to +32°C; 8 to 80% relative humidity, 
non-condensing 

HARDWARE 

Computer 386-type computer with minimum 6 Mbyte RAM 
(recommended 8 Mbyte for future expansion), one 60-Mbyte 
hard disk, one 3.5" high density floppy disk, mathematical 
coprocessor, 2 serial and 2 parallel ports, 2-button serial 
mouse, and a 12" VGA color display. Alarm & report printers 
as needed. (LAN hardware required in network configuration). 

Software 

Display Formats 

FIX DMACS with MOSCAD driver 
DOS V5.0 or V3.30 
QEMM386 V6.01 

Character Graphics: 80 columns by 25 lines; 16 colors. 
Pixel Graphics: 640 x 350 pixels (EGA mode) or 
640 x 480 pixels (VGA mode); 16 colors. 

FIU Use an appropriate MOSCAD RTU model. 

1/0 CAPABILITY 

Total 

Control Modes 

Interrogation Modes 

256 RTUs with 3,000 I/Os (per Stand-Alone or SCADA node) 

Manual control; automatic loop control. 

Manual, event triggered, and scheduled. Rates adjustable from 
1 second to several days in 1 second increments in multiple 
schedules or at predetermined dates, days and times. 
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NODE TYPE 

Stand Alone 

LAN 

SCADA node 

VIEW node 

EXTENDED VIEW node 

MCC-D 

RTU interface with pixel graphics, historical trending, report 
generation, scheduler capability, and alarm handling. 

RTU interface with pixel graphics and scheduler capability. 

Pixel graphics and alarm handling. 

Pixel graphics, historical trending, report generation, scheduler 
capability, and alarm handling. 

Maximum number of nodes 32. 
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CHAPTER 1. GENERAL DESCRIPTION 

1. INTRODUCTION 

1 . 1 GENERAL 

The MCC -D' (MOSCAD Control Center - FIX DMACS), which is part of the MOSCAD 
(Motorola SCADA) system, is an IBM-based graphics control center for the FIX DMACS 
SCADA (Supervisory Control And Data Acquisition) software. It includes the IGC/M software 
-a standard front end software package to be used in various sophisticated SCADA systems for 
a wide range of applications. 

The MOSCAD system consists of MOSCAD RTUs (Remote Terminal Units) communicating 
with the MCC-D, which is connected to a communication network via the MOSCAD FIU (Field 
Interface Unit). 

fie IGC/M is functionally part of the MCC-D that also includes the MOSCAD FIU (see 
Figure 1-1). Its main functions are: 

Automatic building and storing all MOSCAD RTU data bases. 

Handling the communication between the MCC-D and all MOSCAD RTUs. 

Interfacing to FIX DMACS software. 

Monitoring data and controls at the MOSCAD RTU data base (tables) level. 

The MCC-D performs monitoring, control, calculations, logic operations, logging, and graphic 
display of various process conditions. 

The MCC-D, via its MMI (Man-Machine Interface), provides the user with full graphic control 
of the RTU operation, including data base and parameter changes, and on-line application 
monitoring for the system engineer. 

One of the MCC-D functions is to exchange data with the RTUs. It can interrogate the RTUs 
for any portion of their data base. Multiple interrogation (polling) cycles can be given different 
priorities and different trigger mechanisms (time or events). 
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General Description 

69 A02917C59-0 

Figure 1-1. MCC-D - Functional Block Diagram 
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General Description 

1.2 SYSTEM OVERVIENN 

1.2.1 General 

i ne complete control system is comprised of the MCC-D, communicating with MOSCAD RTUs 
over various communication links, such as: conventional radio, trunked radio, microwave, and 
wireline. The communication system is used for transmitting alarms, status and telemetry, 
calculated data, diagnostics, and error logging information from the RTUs to the central facility 
computer and vice versa. It is also used for downloading, monitoring, and debugging the 
application program in the sites. 

The system uses the MDLC protocol, based on the seven layers of the OSI (Open Systems 
Interconnection) model published by ISO (International Organization for Standards), and adapted 
for SCADA communications. It provides network support, multiple logical channels per physical 
port, enabling simultaneous central-to-RTU and RTU-to-RTU sessions. It also enables each RTU 
to simultaneously run several applications, such as reports, on-line monitoring, diagnostics, etc. 

All data base definitions and links to FIX DMACS are by means of logical names (and not 
physical addresses). This feature enables IGC/M to update itself transparently to the user even 
when the physical addresses are modified. 

The MOSCAD system includes a Programming Tool Box (ordered separately) with an advanced 
symbolic_ladder-logic application language to develop RTU data bases. All RTU functions such 
as conditions, values, and configuration are defined by means of the Programming Tool Box. 

1.2.2 MOSCAD RTU 

The MOSCAD RTU is a smart modular unit designated to operate either as a stand-alone 
controller or as part of a system having any number of RTUs, centrals and subcentrals connected 
through a communication network with any number of links and nodes. 

The MOSCAD RTU is configured and loaded with the appropriate application using the 
Programming Tool Box. 

The MOSCAD RTU is a microprocessor-based unit, which basically consists of a CPU module 
and various I/O and communication modules. The very wide range of I/O and communication 
modules makes the MOSCAD system flexible to satisfy any application requirements. 

For further details on the MOSCAD RTU, refer to the Owner's manual (Motorola publication 
no. 68P02994G10) and Service manual (Motorola publication no. 68P02991G90). 
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General Description 

1.2.3 MOSCAD FIU 

The MCC-D in the system is connected to the communication network via RS232 ports of the 
MOSCAD RTUs or via RS232 port of the MOSCAD FIUs. The MOSCAD FIUs may use either 
the RTU's system software or special software designed for FIU operation, on the same hardware 
modules of the MOSCAD RTUs that may be enclosed in different housing. 

1.2.4 Programming Tool Box 

The Programming Tool Box software package enables the system engineer to define and maintain 
the MOSCAD system according to user needs and requirements. The following main functions 
may be performed by means of the Programming Tool Box: 

a. Editing the MOSCAD RTU (or MOSCAD FIU) user program that includes the following: 

1) Site Configuration according to hardware and ports structure 

2) System Configuration according to network structure 

3) Application data base 

4) Application process 

b. Preparing project documentation for the user 

c. Creating automatically a "central file" to be used later during RTU data base creation in 

the control center 

d. Downloading Site Configuration to the RTU/MOSCAD-FIU via the RS232 port of the unit 

e. Performing the following functions on any RTU/MOSCAD-FIU either via local connection 
or via the communication network: 

1) Uploading Site Configuration and relating data 

2) Downloading Application Program and System Configuration 

3) Real-Time symbolic (graphic) monitoring and debugging of the application (data base 
and process) 

4) Updating site's time and date 

5) Testing all hardware modules, including software calibration of analog inputs and 
outputs 

6) Retrievin9, errors logged in the RTUs (hardware or software malfunctions) 
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General Description 

7) Capturing the data packets on the communication links and analyzing the protocol's 
seven layers 

8) System software diagnostics by object entities names 

The definition of the RTU application program allows the system engineer to build a data base 
in a tabular form as a set of tables. The same tables used for the RTU data base definition are 
the basis for process programming, I/O link definition, automatic central data base definition, 
real-time monitoring of the RTU's operation, etc. 

Once the data base is built, the RTU process programming is carried out by using the symbolic 
Motorola Advanced Ladder Diagram Language. 

For further details on the Programming Tool Box, refer to the MOSCAD Programming Tool Box 
Operating Instructions (Motorola publication no. 68P02995G10). 

68P02918C50 1-5 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 532 of 814



General Description 

2. MCC-D FEATURES 

2.1 FIX DMACS FEATURES 

The FIX DMACS main features are: 

a. Full 16-color graphics support 

1) Fasy edit (cut/paste) 

2) Bar graphs 

3) Color changes 

4) Built-in graphic symbols 

5) User created symbol library 

b Easy menu-driven configuration/operation 

c. Built-in help functions for each level 

d. On-line editing of data base and pictures 

e. Historical trending with zoom and pan 

f. Spreadsheet-compatible historical files 

g. Multiple-printer support - event/alarm, report, and color screen printers 

h. Selectable event logging, printing, and audible alarming 

i. Report creator 

j. Password protection 

k. Operator setpoint limits 

I. Quick display selection 

m. Alarm handling 

1) Three alarm priorities 

2) Prioritized alarm latching 

3) Alarm summary 
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General Description 

4) Daily alarm log files 

n. Automatic multiple-condition closed-loop control 

1) Calculated points and comparators 

2) Boolean logic 

3) Scheduler 

o. Intelligent front-end communication controller (MOSCAD FN) - supports conventional 
or trunked radio protocols 

2.2 IGC/M FEATURES. 

The IGC/M is functionally part of the MCC-D; its main features are: 

a. Data base management 

1) Automatic creation of IGC/M data base from the RTUs' data bases 

2) Automatic creation in ASCII form of FIX DMACS data base upon user request 

3) Definition of events, broadcasts, transactions, and schedules in logical name terms 

4) On-line editing for IGC/M data base changes and for RTU data base changes 

5) Transparency of the definitions in IGC/M and FIX DMACS data bases to changes in 
the RTUs' data bases 

6) Automatic compatibility check of the IGC/M and RTUs' data bases 

b. Run Time 

1) Updating the runtime data base by the RTUs and by FIX DMACS 

2) Communication scheduler with time and event triggers 

3) Uploading/downloading any portion of RTU data base to/from the MCC-D upon 
request, event, or time 

4) On-line monitoring and control of RTU data bases 

5) On-line communication diagnostics 
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6) Communication and software error logging 

7) On-line monitoring of schedules and controls 

c. Communication handling 

1) MDLC protocol 

Communication with a single RTU at a time 

Broadcasting to a group of RTUs at a time 

2) Communication Link 

Line 

Conventional radio 

Trunked radio 

Microwave 

3) Application - communication in terms of data base tables 

d. Operation as a stand-alone software package (without any SCADA) 

For further details on the IGC/M software, refer to the MCC IGC/M Operating Instructions 
(Motorola publication no. 68P02993G60). 
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3. MCC-D HARDWARE REQUIREMENTS 

3.1 MINIMUM HARDWARE REQUIREMENTS 

One of the supported computers (see list below) consisting of: 

- 16 MHz 80386SX processor (33 MHz 80386 is recommended for larger systems and/or 
faster response) 

- INTEL 80387SX (80387) mathematical coprocessor 

-6 Mbyte RAM minimum (recommended 8 Mbyte RAM for future expansion) 

-60 Mbyte hard disk 

- 3.5" 1.44 Mbyte floppy diskette drive 

- Two serial & one parallel port adapter (total of three serial ports and two parallel ports) 

VGA monitor 

PC-DOS 5.0 (DOS 3.30 is supported and DOS 4.0 is not supported) 

QEMM386 Expanded Memory Manager V6.01 (Quarterdeck) 

Microsoft® two-button serial mouse (connects to PS/2 Pointing Device port) 

NOTE 

The 'GUM may be operated either as a stand-alone front end or 
together with the FIX DMACS software package on the same - 

computer. 

MOSCAD RTU/FIU 
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3.2 SUPPORTED COMPUTERS 

IBM PS/2 model 55 
IBM PS/2 model 57 
IBM PS/2 model 70 
IBM PS/2 model 90 
IBM PS/2 model 95 

COMPAQ Desk Pro 386/25m 
COMPAQ Notebook LTE 386/20 

* AST Premium II 486/33 
* AST Premium II 486SX/20 
* AST Premium 386DX/25 
* AST Notebook 386SX/25 Exec 

* DELL Notebook 320n 
* WYSE 386/486 AT compatible 

WARNING 

Only the IBM and COMPAQ computers have been tested and 
approved by Motorola and Intellution. Other computers are 
supported only to the extent of simplifying the installation process 
(preparing CONFIG.SYS and AUTOEXEC.BAT files). Motorola 
can not guarantee or warrant proper operation or future 
compatibility of non-approved computers (marked *) in networked 
systems. 

3.3 'HARDWARE SUPPLEMENTS FOR NETWORK CONNECTION 

4/16 Mbps IBM token ring adaptor 

Multistation Access Unit (MAU) - one unit for maximum eight computer nodes 

Type I network cables (one per workstation, as required) 

3.4 SOFTWARE 

A set of 3.5" diskettes with FIX DMACS standard software 

A set of 3.5" diskettes with Motorola IGC/M software 

WARITDIG 

Only the FIX DMACS diskettes supplied by Motorola have been 
tested to work properly with Motorola IGC/M software. Other 
versions, supplied by FIX DMACS distributors are not supported. 
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General Description 

4. MCC-D CONFIGURATIONS 

The MCC-D can be configured either as a stand-alone or as a networked multi-user system. 

4.1 STAND-ALONE SYSTEM 

The basic stand-alone configuration consists of an IBM PS/2 computer (with FIX DMACS and 
IGC/M softwares), a MOSCAD FIU for line and/or radio communication with. RTUs (see 
Figure 1-2). This single-node (non-network) serves both as a SCADA Node and as an 

EXTENDED VIEW Node, i.e., all functions can be performed. This node is expandable to a full 
LAN (Local Area Network). 

68P02918C50 

RTU n 

Two CPU modules are needed to support 
both Line and Radio at the same time 

RTU j 
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4.2 NETWORKED MULTI-USER SYSTEM 
(see Figure 1-3) 

Each MAU (Multi-station Access Unit) in a token ring configuration can handle up to 8 nodes 
(computers). A maximum of 32 nodes (four MAUs) is supported. 

There are four basic types of nodes, as follows: 

a. SCADA + VIEW Node. This node is mandatory; it connects the MOSCAD FIU and also 
serves as the first operator (VIEW) station. Data base definition and MOSCAD. FIU 
configuration can be performed only from this node. Historical trends or reports can NOT 
be performed. 

b. VIEW Node. This is an operator station only. Data base definition, MOSCAD FIU 
configuration and historical trends/reports can NOT be performed. 

c. EXTENDED VIEW Node. Same as VIEW Node, but historical trends and reports can 
be performed, as well as alarm display. 

(1.- REMOTE VIEW Node. Same as VIEW Node, but at a remote location via high speed 
modems, connecting to the LAN via a router/gateway computer. 

NOTE 

A file server can be used in a networked system. However, none 
of the node types (SCADA or VIEW) can run on this file server - 
it must be dedicated as a file server only. 
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Extended View Node 
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NODE 
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General Description 
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Printer 

WORKSTATION B 
View Node 

WORKSTATION C 
Extended View Node 

Figure 1-3. Networked Multi-user Centrals 
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General Description 

4.3 INTEGRATED MOSCAD-INTRAC NETWORKED SYSTEM 

The MOSCAD networked multi-user system may be integrated with the IGC control centers 
family (based on INTRAC-2000 protocol). For detailed information on such systems, consult the 
product group. 

Figure 1-4 shows the general concept with an MCC_D SCADA node talking to 
MOSCAD RTUs, an IGC/NET SCADA node talking to INTRAC-2000 RTUs, and an IGC 
stand-alone control center with add-on "DMACS-to-FIX Bridge" software talking to other 
INTRAC-2000 RTUs. In this example, the printers are connected to a common LAN server 
rather than to individual nodes. 

OPERATOR - 
VIEW 
NODE 

OPERATOR 
VIEW 
NODE 

SUPERVISOR 
EXTENDED 

VIEW 
NODE 

REPORT 
PRINTER 

MCC-D 

SCADA NODE 

MODEM I 

RTU 

RTU I 

IGC/NET 

SCADA NODE 

INTRAC 
ETU 

RTU 

RTU 

LAN 

DMACS-to-FIX 
BRIDGE 

SOFT WARE 

IGC - 
(FIX VI. 3X) 

RTU 

RTU 
Y 
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Figure 1-4. Integrated MOSCAD-INTRAC Networked System 
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5. RELATED MANUALS 

The MOSCAD system includes the following manuals: 

IGC/M Operating Instructions, Motorola publication no. 68P02993G60 

Provides detailed instructions for operating the IGC/M software, including examples to 
help you understand the system. 

MCC-D (1GC/M) Release Notes, Motorola publication no. 68P02918C45 

These Release Notes include: FIX /DMACS software installation instructions, list of 
added/improved features, list of known problems to be considered by MCC-D users, and 
data base building time-saving hints. 

Programming Tool Box Operating Instructions, Motorola publication no. 68P02995G10 

This manual provides detailed instructions for operating the MOSCAD Programming Tool 
Box software, including detailed examples to help you build your own applications. 

MOSCAD RTU Service manual, Motorola publication no. 68P02991G90 

This service manual includes hardware description of all the MOSCAD RTU modules. It 
provides detailed circuit description, schematics, layouts, and parts lists of each one of the 
modules. 

MOSCAD RTU Owner's manual, Motorola publication no. 68P02994G10 

This manual provides installation instructions, including appropriate illustrations to help 
you install the MOSCAD RTU in different configurations. 
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CHAPTER 2. INSTALLATION 

1. UNPACKING 

Step 1. Unpack the IBM computer and printer according to the instructions provided with the 
equipment. 

Step 2. Locate the boxes marked F69xx and F397x, and unpack the MOSCAD RTU/FIU 
(hardware and software) as soon as possible after receipt, in order to determine if any 
damage has occured during transit. 

Step 3. Remove the crating materials carefully in order W avoid damaging the MOSCAD 
RTU/FIU. 

Step 4. Inspect the equipment for possible damage during transit. If any damage is noted, 
submit claim to the transportation company immediately. 

Step 5. Inspect the packing material for loose components before discarding. 

2. MOSCAD FTU CONFIGURATION 

Use the Programming Tool Box to configure the MOSCAD FIU - refer to the Programming 
Tool Box Operating Instructions (Motorola publication no. 68P02995G10). 
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Installation 

3. CABLE CONNECTIONS 

3.1 GENERAL 

Refer to Figure 2-1 for typical MCC-D configuration. 

AC 

AC 
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AC 

AC 
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RS232 
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PARALLEL 
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REPORTS 
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POWER SWITCH 

AC/DC 
POWER 
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UNE both Line and Radio at the same time 
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Figure 2-1. MCC-D - Cable Connections 
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3.2 BASE STATION CONFIGURATION 

This paragraph details the standard configurations for the MCC-D. The MOSCAD FIU may be 
supplied either with an internal radio or without radio to permit the use of external radio base 
stations. 

The following base station connections are described: 

MSR-2000 VHF/UHF 

DeskTrac 

All base stations to be used in MOSCAD systems should have a channel monitor (unsquelch 
indicator) and available PTT signals. The MOSCAD external radio connector includes separate 
ground signal inputs for Rx and Tx. For best peformance, the individual ground wires should 
be connected to a single ground at the radio rather than the CPU module. 

The FSK level from the CPU module should be attenuated to the required radio level by adding 
an external resistor Rs (see Figure 2-2). To calculate the value of Rs, use the following formulas 
(Rs and RL are in Id) and Vin in Volts): 

for rrns value of Vim 
Rf- 

r2- 
4RL( 

v. 
1) 3 

3RL 

3RL 

for ptp value of Vin: R- x4RL( 1 
1) 3 

V. 

MOSCAD PLUG -1N RADIO COMMUNICATION BOARD 

cpu PORT 3 

4Vptp 

EXTERNAL RADIO 
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Figure 2-2. Signal Level Control to External Radio 
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Figure 2-3 shows the connections to various base stations. 
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Figure 2-3. Interfacing to External Radios 
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Installation 

4. SOFTWARE Th/STALLATION PROCEDURES 

See Release Notes 68P02918C45 for MCC-D. 
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CHAPTER 3. OPERATION 

1. GENERAL 

After installing the FIX DMACS software and IGC/M software, and booting the computer, the 
FIX DMACS Master Menu is displayed according to the node type. 

For a Stand-Alone Node, see Figure 3-1. 

Fora SCADA Node, see Figure 3-2. 

For a VIEW Node, see Figure 3-3. 

For an EXTENDED VIEW Node, see Figure 3-4. 

MASTER MENU 

FOREGROUND TASKS BACKGROUND TASKS 

PVIEW- PIXEL OPERATOR DISPLAY 
VIEW - OPERATOR DISPLAY 
MAW- PIXEL DISPLAY BUILDER 
DRAW - DISPLAY BUILDER 

OBM - DATABASE CREATE 

OBB - DATABASE BUILDER 
DOS - DOS 3.3 WINDOW 
SUM - ALARM SUMMARY DISPLAY 
SC - SCHEDULER CONFIG 
REP - REPORT CREATOR 

TGE - TAG GROUP EDITOR 

KME - KEY MACRO EDITOR 
SCU - SYSTEM CONFIG UTILITY 
HTA - HISTORICAL ASSIGNMENT 
HTD - HISTORICAL DISPLAY 
LOG - PASSWORD LOGIN 
IGC/M- IGC/M MAIN MENU 

*SAC6 - SAC FOR EMS 4.0 

*ALM - ALARM SERVICES 
*SCHD - SCHEDULER 

*HTC - HISTORICAL COLLECTION 

Figure 3-1. Typical Master Menu - Stand-Alone Node 
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FOREGROUND TASKS 

MASTER MENU 

PVIEW- PIXEL OPERATOR DISPLAY 
VIEW - OPERATOR DISPLAY 
MAW- PIXEL DISPLAY BUILDER 
DRAW - DISPLAY BUILDER 
DBM - DATABASE CREATE 
DBB - DATABASE BUILDER 
DOS - DOS 3.3 WINDOW 
NSD NETWORK STATUS DISPLAY 

SUM - ALARM SUMMARY DISPLAY 
SC - SCHEDULER CONFIG 
TGE - TAG GROUP EDITOR 

KME - KEY MACRO EDITOR 
SCU - SYSTEM CONFIG UTILITY 

LOG - PASSWORD LOGIN 
IGC/M- IGC/M MAIN MENU 

BACKGROUND TASKS 

OBS - DATABASE ACCESS SERVER 

*SAC4 - SAC FOR EMS 4.0 

*ALM - ALARM SERVICES 

*CFM - CABLE FAULT MONITOR 

SCHD - SCHEDULER 

Figure 3-2. Typical Master Menu - SCADA Node 

FOREGROUND TASKS 

MASTER MENU 

PVIEW- PIXEL OPERATOR DISPLAY 

VIEW - OPERATOR DISPLAY 
PDRAW- PIXEL DISPLAY BUILDER 
DRAW - DISPLAY BUILDER 

DBM - DATABASE CREATE 
DBB - DATABASE BUILDER 
DOS - DOS 3.3 WINDOW 
NSD - NETWORK STATUS DISPLAY 

SUM - ALARM SUMMARY DISPLAY 
SC - SCHEDULER CONFIG 
TGE - TAG GROUP EDITOR 
KME - KEY MACRO EDITOR 
SCU - SYSTEM CONFIG UTILITY 

LOG - PASSWORD LOGIN 

IGC/M- IGC/M MAIN MENU 

BACKGROUND TASKS 

*ALM - ALARM SERVICES 
*SMON - SESSION MONITOR 

*CFM - CABLE FAULT MONITOR 

*SCHD - SCHEDULER 

Figure 3-3. Typical Master Menu - VIEW Node 
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Operation 

PVIEW- 

VIEW - 

PORAW- 

DRAW - 

DBM 

DEB 

DOS 
NSO 

SUM 
SC 

REP 

TGE 

KME 

SCU 

HTA 

HT0 

LOG - 

1GC/M- 

FOREGROUND TASKS 

MASTER MENU 

PIXEL OPERATOR DISPLAY 
OPERATOR DISPLAY 

PIXEL DISPLAY BUILDER 

DISPLAY BUILDER 

DATABASE CREATE 

DATABASE BUILDER 

DOS 3.3 WINDOW 
NETWORK STATUS DISPLAY 

ALARM SUMMARY DISPLAY 

SCHEDULER CONFIG 

REPORT CREATOR 
TAG GROUP EDITOR 

KEY MACRO EDITOR 

SYSTEM CONFIG UTILITY 

HISTORICAL ASSIGNMENT 

HISTORICAL DISPLAY 

PASSWORD LOGIN 

IGC/M MAIN MENU 

BACKGROUND TASKS 

'ALM - ALARM SERVICES 
"SMON - SESSION MONITOR 

*HTC - HISTORICAL COLLECTION 
*CFM - CABLE FAULT MONITOR 

*SCHD - SCHEDULER 

Figure 3-4. Typical Master Menu - EXTENDED VIEW Node 

For information about any of the FIX DMACS tasks, refer to the FIX DMACS manual. For 
information about the IGC/M Main Menu tasks, refer to the section IGC/M Operating 
Instructions, Motorola publication no. 68P02993G60. 
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2. FIX DMACS TO IGC/M CONNECTION (10-ADDRESS) 

2.1 INTRODUCTION 

In FIX DMACS appropriate tags are defined in the Process Data Base (PDB), while the IGC/M 
data base transparently connects between the field and the FIX DMACS data base - see 
Figure 3-5. 

IG0,1 

DATA BASE 

DUL 

FIX DMACS. 

TASK 

FIX DMACS MOSCAD MOSCAD MOSCAD 

RTU #1 RTU #2 RTU Mn DATA BASE 

69A02918C73-0 

Figure 3-5. IGC/M to FIX DMACS - Functional Block Diagram 

The FIX DMACS process data base consists of many points, Each point represents one of the 
following: 

A physical or calculated point received from an RTU. 

A front end point which is calculated in IGC/N1 and resides in IGC /M communication data 
base. 

Dummy and calculated points in the FIX Dv a rc rint7 117"i` to 
IGC/IvI). 
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(Verona' 

The points are defined in the DBB screens of the FIX DMACS software - see Figure 3-6 through 
Figure 3-9. 

ANALOG INPUT MENU 
088 MASTER MENU 

TAG PRSR NX-NEXT BLK 

DESC The pump pressure 

SC-SIG CONO LIN 

C 

EL-LO EGU 0.00 

EN-HI EGU 100.00 

LL-LO LO ALM.i.. 5.00 

AL-LO ALARM 10.00 
AH-HI ALARM 80.00 

HH-141 HI ALM 90.00 
RC-ROC ALM 0.00 

08 -DEAD BAND 10.00 

ET-EGU TAG PCT PA-PLANT AREA... ALL 
AP-ALM PRI 

SM-SMOOTHING.... 0 AE-ALM ENABLE ENABLE 
IS-INIT SCAN.... ON IA-INIT A/M AUTO 
ST-SCAN TIME.... 5:15 

Figure 3-6. FIX DMACS DBB Analog Input Screen 

088 MASTER MENU 

- DIGITAL INPUT MENU 

TAG Status-A NX-NEXT BLK 

DESC Status() indication - RTU A 

l'iiw:AM-. AT-ALM TYPE CLOSE 
OPTIONS.. HOU AP-ALM PRI L 

.- . SiAa ' AE-ALM ENABLE ENABLE 

OT-OPEN TAG OPEN 
CT-CLOSE TAG CLOSE 

IS-INIT SCAN.. . ON 

ST-SCAN TIME.. . 2:15 

PA-PLANT AREA... ALL 

II-INVERT NO 

IA-INIT A/M AUTO 

I' Fl - HELP F10 - EXIT 

Figure 3-7. FIX DMACS DBB Digital Input Screen 
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--- ANALOG OUTPUT MENU 

TAG 

DESC 

088 MASTER MENU 

STRT NX-NEXT BLK 

Start Value 

HT.-H' 

SC-SIG dirm LIN 

LL-LO OP LIMIT.. 
LH-HI OP LIMIT.. 
LR-RATE LIMIT... 

EL-LO EGU 0.00 CS-COLD START... 

EH-HI EGU 100.00 WS-WARM START... YES 

ET-EGU TAG PCT OR-OUT REVERSE.. NO 

PA-PLANT AREA... ALL 
AE-ALM ENABLE... ENABLE 

0.00 

100.00 
0.00 

11 - HELP F10 - EXIT 

Figure 3-8. FIX DMACS DBB Analog Output Screen 

BBB MASTER MENU 

BLOCK: ADD 

--- DIGITAL OUTPUT 

TAG 

DESC 

T 81W OPTIONS. 

CIAD1/13.. . 

OT-OPEN TAG.... 

CT-CLOSE TAG... 
CS-COLD START.. 

Fanop-A NX-NEXT BLK.... 

Fan410 operation - RTU A 

MUC 

i4i5e6 

OPEN 

CLOSE 

OPEN 

01-INVERT NO 

US-WARM START YES 
PA-PLANT AREA _ALL 

AE-ALM ENABLE ENABLE 

NODE NAME: MOTOROLA 

Fl - HELP F10 - EXIT 

Figure 3-9. FIX DMACS DBB Digital Output Screen 
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Operation 

The fields related to the FIX DMACS to IGC/Ivl connection are: 

DV-DEVICE 

HT-H/W OPTIONS 

10-ADDR 

All other fields are described in the FIX DMACS manual. 

For connection to physical and front-end points in IGC/M the DEVICE field should be defined 
as MDC and the .1-11W OPTIONS field should be defined as MDLC. For connection to dummy 
points in the FIX DMACS data base, the DEVICE field should be defined as SIM. 

NOTE 

Both the MDC and SIM drivers must be configured via the 
FIX DMACS SCU (System Configuration Utility) screen. 

The following paragraphs describe all possible formats of the 10-ADDRESS field for connecting 
between points of the FIX DMACS process data base and the IGC/M communication data base. 

Note that all connections are defined by logical names. This makes it possible to modify the data 
base structure in the RTUs and IGC/M without the need to change the FIX DMACS data base. 
An automatic relink is performed which automatically updates all connections. 

.his remarkable feature allovis you to move a variable from one single-column table to another 
(even to a different row number). You may also move a column" from one multi-column table 
to another or to a different location in the same table. An automatic relink updates the 
IO-ADDRESS field used in the FIX DMACS data base (tag names are not affected), and 
therefore pictures, where dynamic elements are linked to tag names, remain the same. 
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2.2 IO-ADDRESS DEFINITION 

2.2.1 General 

There are four types of IO-ADDR formats, as detailed below: 

Single RTU point format 

Single central point format 

Central schedule trigger event format 

Group-control tag block format 

The implementation of the different formats as DI, AI, DO, and AO tags is described in 
paragraphs 2.2.2 through 2.2.5 below. 

2.2.1.1 Single RTU Point Format 

Single RTU points are received from or transmitted to RTUs. These points are defined in IGC/M 
data base tables, and are specified by column logical name, row number, and station name. 

The general IO-ADDR format for a single RTU point 
is: 

2.2.1.2 Single Central Point Format 

Single central points are calculated in IGC/M and reside in IGC/M communication data base. 

The general IO-ADDR format for a single LNAME;e((,station name]; (,record name]] 
central point is: 

LNAME is the logical name of the point. x indicates a central point. 

If the point belongs to a station, then you should add the station name. 

The record name is reserved for future use. 

If the tag is global in the system, then you should write only the LNAME name followed by 
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The predefined reserved global central logical names are: 

GNOK (AI) 
GNBAD (AI) 
GNCBD (AI) 
GNCBR (AI) 

TFEST (AI) 
DFEST (Al) 

TFERST (AI) 
DFERST (AI) 

ISERR (DI) 
FULL80 (AI) 

SCHACT (DI) 

PS1 (AI) 
PS2 (AI) 
PS3 (AI) 
PS4 (AI) 
PS5 (AI) 
PS6 (AI) 
PS7 (AI) 

- global number of good transactions 
- global number of bad transactions 
- global number of continuous bad transactions 
- global number of continuous bad bursts 

- start time of the front end 
- start date of the front end 

- restart time of the front end 
- restart date of the front end 

- error logger flag 
- error buffer is 80% full 

- schedule is active 

- parameter 
- parameter 
- parameter 
- parameter 
- parameter 
- parameter 
- parameter 

PS8 (AI) - parameter 
PS9 (AI) - parameter 
PS10 (AI) - parameter 

no.1 for dynamic 
no.2 for dynamic 
no.3 for dynamic 
no.4 for dynamic 
no.5 for dynamic 
no.6 for dynamic 
no.7 for dynamic 

data 
data 
data 
data 
data 
data 
data 

selectors 
selectors 
selectors 
selectors 
selectors 
selectors 
selectors 

no.8 for dynamic data selectors 
no:9 for dynamic data selectors 
no.10 for dynamic data selectors 

Uperanotz 

The global tags can be displayed in an appropriate communication statistics picture in the PVIEW 
program (operator displays). Some of them are included in the COMSTAT picture, which 
displays several communication statistics data. 

The predefined reserved logical names, per RTU (station) basis, are: 

NBRS (AI) 
NRTR (AI) 
NBAD (AI) 
NOK (Al) 
NCBD (AI) 
TOK (AI) 
DOK (AI) 
TBAD (AI) 
DBAD (AI) 
TBRS (AI) 
DBRS (Al) 

- number of bursts 
- number of retries 
- number of bad transactions 
- number of good transactions 
- number of continuous bad transactions 
- time of last good transaction 
- date of last good transaction 
- time of last bad transaction 
- date of last bad transaction 
- time of last burst 
- date of last burst 
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Operation 

CMAC (DI) 
CMAD (AI) 

CMOK (DI) 

- communication active 
- the station Site ID (communication address) as defined in the 

Programming Tool Box 
- communication OK 

ATTENTION 

Although the system allows you to send values to the 
above elements, you should not do it since it may cause 
a fatal failure of the system. These elements represent 
actual values and statuses of the system operation, 
therefore it is not allowed to modify them. 

2.2.1.3 Central Schedule Trigger Event Format 

The Control Center software includes two schedulers: FIX DMACS scheduler and IGC/M 
scheduler. The information in this paragraph is related to the IGC!M scheduler. 

To activate a trigger event you should use the central schedule trigger event format. 

The IO-ADDR format of the central trigger event is: LNAME;e 

LNAME is the schedule trigger as defined in the IGC/M schedule trigger editor. ;e indicates a 
central schedule trigger. 

NOTE 

This paragraph describes the IO-ADDR format for a central event 
that is used to perform manual or event-triggered interrogations. 
To perform automatic (periodic) interrogations rather use the 
IGC/M Scheduler - in this case you do not have to define tags in 
FIX DMACS. 
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Operation 

2.2.1.4 Group-Control Tag_ Block Format 

A group-control is a broadcast command to be transmitted to a group of RTUs (site-group). The 
-group composition can be changed dynamically by downloading different qualifier values to 
RTUs. 

To define group-control (broadcast), you should define the following: 

In the Programming Tool Box: Qualifiers (minimum 2 rows) in the Qualifiers table for 
every RTU. 

In IGC/M: Site-Groups to assign groups with qualifier names and values. 

In FIX DMACS: Analog Output (AO) tags. 

In IGC/M the group-control has a predefined controlled value (refer to the section IGC/M 
Operating Instructions, chapter 4, Setup & Operation, paragraph 9.3 - Defining Group-Controls). 

From FIX DMACS it is possible to activate the group-control by defining a group-control tag. 
Note that when you select the group-control AO tag, you are asked to enter a value - the 
controlled value of the group-control. Therefore, in FIX DMACS you may set a different 
controlled value every time you activate the group-control. If it is a relay operation, the value 
is-0 for open and 1 for close. All relay operations for group-controls are latched. Momentary 
operations are not supported. If a momentary operation is required, it should be implemented in 
the RTU ladder application. 

The IO-ADDR format of a group-control tag is: LNAME(-site ,grouP'inarne] 

LNAME is the controlled variable, as defined in the Qualifiers table in the Programming Tool 
Box and as it appears in all the stations. 

The site-group name should be the same as defined in the IGC/M group-control editor. 

It is possible to determine the RTU belonging to a site-group by modifying the qualifier in one 
of the following ways: 

In IGC/M - from the Monitor. 

In FIX DMACS - by an analog output (AO) block. 

In the rungs. 
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2.2.2 DI Block - 10-ADDR Definition 

If the point belongs to a multi-column table, use Format 1. 

If the point belongs to a single-column table, use Format 2. 
If the point uses a central reserved logical name, use Format 3. 

If the point is a dummy central point (SIM driver), use Format 4. 

Format 1: <column logical name>: <row number> , < station name> 
Range: up to 6 characters 0-249 up to 4 characters 

Format 2: <variable logical name> , < station name> 
Range: up to 6 characters up to 4 characters 

Format 3: <Central reserved name> ;c, <station name> 
Range: up to 6 characters up to 4 characters 

Format 4: <TW-Terminal word>: <bit> 
Range: 0-63 0-7 (TW >63 depending on DBC setup) 

Reserved Names (for Format 3 only): 

Without station name: 
ISERR - error logger flag (error existing) 
SCHACT - schedule active 

With station name: 
CMAC - communication Active (= I =Close) 
CMOK - communication OK ( =1= Close) 

The column or variable logical name (LNAME) is the name used in the Programming Tool Box 
for this RTU point in the RTU data base. 

Examples: 

STAT:3,S9 - Multi-column table: Column STAT, row 3, station S9 

OvLoad,S1 - Single-column table: Variable OvLoad, station Si 

CMAC;c;S4 - Central point: Communication active, station S4 

Error Message: 

BAD I/O Address - there is a mistake in the lO -ADDR format or the number of DB connections 
in the IGC/M Data Base Parameters screen (Edit DB, Data Base Configuration) is too small. 
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2.2.3 AI Block - IO-ADDR Definition 

If the point belongs to a multi-column table, use Format 1. 

Te the point belongs to a single-column table, use Format 2. 
he point uses a central reserved logical name, use Format 3. 

If the point is a dummy central point (SIM driver), use Format 4. 

Format 1: <column logical name> : <row number> , <station name> 
Range: up to 6 characters 0-249 up to 4 characters 

Format 2: <variable logical name> , <station name> 
Range; up to 6 characters up to 4 characters 

Format 3: <Central reserved name> ;c, <station name> 
Range: up to 6 characters up to 4 characters 

Format 4: 
Range: 

<Terminal word> 
0-63 ( > 63 depending on Data Base Create setup) 

Reserved Names (for Format 3 only): 

Without station name: 

GNOK 
GNBAD 
GNCBD 
GNCBR 
TFEST 
DFEST 
TFERST 
DFERST 
FULL80 
PSx 

With station 
NBRS 
BRTR 
NOK 
NBAD 
NCBD 
TOK 
DOK 
TBAD 
DBAD 
TBRS 
DBRS 
CMAD 

38P02918C50 

- global number of good transactions 
- global number of bad transactions 
- global number of continuous bad transactions 
- global number of continuous bad bursts 
- start time of front-end (IGC/M) (in minutes from midnight) 
- start date of front-end (IGC/M) (in days from 1/1/80) 
- restart time of front-end (IGC/M) (in minutes from midnight) 
- restart date of front-end (IGC /M) (in days from 1/1/80) 
- error buffer is 80% full 
- parameter no X for dynamic data selectors (x=1-10) 

name: 
- number 
- number 
- number 
- number 
- number 
- time of 
- date of 
- time of 
- date of 
- time of 
- date of 
- RTU Si 

of bursts 
of retries 
of good transactions 
of bad transactions 
of continuous bad transactions 
last good transaction (in minutes from midnight) 
last good transaction (in days from 1/1/80) 
last bad transaction (in minutes from midnight) 
last bad transaction (in days from 1/1/80) 
last burst (in minutes from midnight) 
last burst (in days from 1/1/80) 
to ID (Comm Address) as defined in Tool Box 

tfperuituli 
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The column or variable logical name (LNAME) is the name used in the Programming Tool Box 

for this RTU point in the RTU data base. 

Examples: 

Prsr:3,S9 - Multi-column table: Column Prsr, row 3, station S9 

Flow,S 1 - Single-column table: Variable Flow, station SI 

CMAD;c;S4 - Central point: Site ID, station S4 

Error Message: 

BAD I/O Address - there is a mistake in the IO-ADDR format or the number of DB connections 
in the IGC/M Data Base Parameters screen (Edit DB, Data Base Configuration) is too small. 

2.2.4 DO Block - IO-ADDR Definition 

If the point belongs to a multi-column table, use Format 1. 

If the point belongs to a single-column table, use Format 2. 
If the point is used to trigger a central event, use Format 3. 
If the point is a dummy central point (SIM driver), use Format 4. 

Format 1: <column logical name>: <row number> , <station name> < > < -> 
Range: up to 6 characters 0-249 up to 4 characters 

Format 2: <variable logical name> , <station name> <"> < > 
Range: up to 6 characters up to 4 characters 

Format 3: <Central logical name> ;e 
Range: up to 6 characters 

Format 4: <TW-Terminal word>: <bit> 
Range: 0-63 0-7 (TW > 63 depending on DBC setup) 

The column or variable logical name (LNAME) is the name used in the Programming Tool Box 
for this RTU point in the RTU data base. 

The " sign should be used for momentary relay output action only; if it is not used, latched 
action is assumed. 

The - sign should be used for parameters only, which are not to be sent when entered; 
parameters can be sent as a group by using an event trigger (Format 3). 
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WARNING 

Total I/O address field is limited to 15 characters. Use short station 
(RTU) and logical names, if momentary action or parameters are 
used. 

Examples: 

START:3,S9 - Multi-column table: Column START, row 3, station S9 

RESET,S 1 - Single-column table: Variable RESET, station Si 

SndPrm;e - Central schedule trigger: Send Parameters 

Error Message: 

BAD 110 Address - there is a mistake in the IO-ADDR format or the number of DB connections 
in the IGC/M Data Base Parameters screen (Edit DB, Data Base Configuration) is too small. 

Parameters 

You may send a group of points to a specific RTU in a single transmission if you define them 
as parameters. The - sign provides you with the possibility to define points as parameters. A 
ontrol (for the parameter), sent from the FIX DMACS VIEW (operator display) screen, will 

update the value only in IGC/M data base and will not send the value to the RTU. A central 
event trigger should be defined to send the parameters to the RTU by means of an appropriate 
schedule (defined in IGC/M). 

Example: 

The SndPrm event is defined in IGC/M. A schedule, also defined in IGC/M, activates the 
SndPrm transaction on the Parameters table. 

Table Name: Parameters 

Ind Parml 

(val) 

Parm2 

(val) 

Parm3 
(vat) 

Parm4 

(val) 

Parm5 

(vat) 

Parm6 
(val) 

Parm7 

(vat) 

Parm8 
(val) 

0 

1 

2 

3 

4 

All table components should be defined as parameters in FIX DMACS DBB IO-ADDR 
(Parm1:0,S9 , Parm 1: 1 ,S9 Parm 1 :2 ,S9 , and so on). 
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A tag, named say SNDPRM, should also be defined, where the IO-ADDR is SNDPRM;e. An 

appropriate screen (example) for sending the parameters is shown below. In this screen you first 
enter the parameters and then press the SEND PARAMETERS button. 

n n c AO Block - IO-ADDR Definition 

If the point belongs to a multi-column table, use Format 1. 

If the point belongs to a single-column table, use Format 2. 
If the point is used to trigger-a central event, use Format 3. 
If the point is used to send a group-control, use Format 4. 
If the point is a central dummy point (SIM driver), use Format 5. 

Format I: <column logical name> : <row number> , <station name> < > 
Range: up to 6 characters 0-249 up to 4 characters 

Format 2: <variable logical name>, <station name> < -> 
Range: up to 6 characters up to 4 characters 

Format 3: <Central logical name> ;e 

Range: up to 6 characters 

Format 4: <group control name> - < site-group name> 
Range: up to 6 characters up to 4 characters 

Format 5: <Terminal word> 
Range: 0-63 (> 63 depending on Data Base Create setup) 

The column or variable logical name (LNAME) is the name used in the Programming Tool Box 
for this RTU point in the RTU data base. 
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The - sign should be used for parameters only, which are not to be sent when entered; 
parameters can be sent as a group by using an event trigger (Format 3), normally in a DO block. 

WARNING 

Total I/O address field is limited to 15 characters. Use short station 
(RTU) and logical names, if parameters are used. 

Examples: 

Prsr:3,S9 - Multi-column table: Column PRSR, row 3, station S9 

SETPT,S1 - Single-column table: Variable SETPT, station SI 

SndPrm;e - Central schedule trigger: Send Parameters 

SETPT-Groupl - Central group-control: Broadcast group control variable SETPT to Groupl 

Error Message: 

BAD 110 Address - there is a mistake in the 10-ADDR format or the number of DB connections 
in the IGC/M Data Base Parameters screen (Edit DB, Data Base Configuration) is too small. 
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C 4.4.4.L4,14 

3. SCADA EDITOR 

The SCADA Editor utility enables you to automatically build an ASCII file of the complete 
IGC/M communication data base for the FIX DMACS DBB Process Data Base. You may use 
your favorite editor to modify the tag names that IGC/M has assigned and/or to fill in the 
description field before reading back the ASCII file to FIX DMACS. To read back the ASCII 
file to FIX DMACS format, use the DBB Readback function. 

To access the SCADA Editor utility select the Utilities option from the IGC/M Main Menu, and 
then select the SCADA Utilities option - see Figure 3-11. 

1GC/M Main Menu 

:11. zs. "' 

Monitor Edit DB Select DB To Edit Configuration 00.1 

ifiWg0iga, 

Save Runtime Values 

Show Installation Info. 

Shutdown 8 Unload System 

Check OB Matching 

5GAQ1t: >Edi tar 
SCADA Mon tor Simulation 

Utilities 

Figure 3-11. SCADA Editor Utility 

After selecting the SCADA Editor utility select the Elements File option, and then the Build 
SCADA File option - see Figure 3-12. 

Once you have selected the Build SCADA File option, you have to specify the required data for 
building the ASCII file - see Figure 3-13. 
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me 08: og_ 

IGC/M Main Menu 

May- 18-1 

Monitor Edit DB Select 08 To Edit Configuration 00A0I4 

Save Runtime Values 

Show Installation Info. 

Shutdown & Unload System 

Check 08 Matching 

Utilities 

tt440tdfia 

LOne Element 
r Simulation 

Bft1SCA>AFfIi Connect File to SCADA 

Figure 3-12. Build SCADA File Option 

IGC/M Main Menu 

Select DB To Edit Configuration 

Save Runtime Values 

Show Installation Info. 

68P029 1 8C50 

Choice 
F 16 - Confirm 

Figure 3-11 Build SCADA File Screen 

3-19 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 567 of 814



Operation 

The DB Name field includes the IGC/M communication data base name which is going to be 
connected to the SCADA software. 

In the SCADA Type field you should enter the SCADA software type that can be selected from 
a choice list (press (F2]). 

In the New Output File field you should specify the full path and the name of the ASCII file with 
the appropriate suffix. 

When this file is generated for the first time then you should skip on the Old Output File field. 
If it is not the first time and you want to update your file (due to changes in RTU data bases), 
then you should specify the old output file name. In this case, in the New Output File field you 
should specify a different file name. 

After building the ASCII file, the program displays the following message: Do you want to see 
the File?. 

An example of one block in an ASCII file is shown in Figure 3-14. 

file : SUNSUN.0B8 No. of Lines : 5304 lines: 1 23 Col: 0 

TYPE: Al 

TAG val1-Site1 

DV-DEVICE MDC 
HT-H/W OPTIONS MDLC 
10-ADDR Value1;10,Site1 
SC-SIG COND LIN 

EL-LO EGU 0.00 
EH-HI EGU 100.00 

ET-EGU TAG PCT 

ST-SCAN TIME 5:15 

SM-SMOOTHING 0 

IS-INIT SCAN ON 

DESC.... Valuel from RTU Sitel 
LL-LO LO ALM 0.00 
AL-LO ALARM 0.00 
AH-HI ALARM 100.00 

HH-HI HI ALM 100.00 

RC-ROC ALM 0.00 
DB-DEAD BAND 10.00 
PA-PLANT AREA ALL 

AP-ALM PRI 
AE-ALM ENABLE ENABLE 

AUTO 

Figure 3-14. ASCII File - AI Block Example 
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Operation 

NOTES 

1) The default text for all basic fields, other than TAG, DEVICE, 
H/W OPTIONS, and IO-ADDR fields, are also added by the Build 
SCADA File utility. You may modify these defaults before creating 
the DBB ASCII file by editing the following files (in the 
\fixprj\mcm\prg directory): 

for DI blocks: BASEDI.DMA 

for AI blocks: BASEAI.DMA 

for DO blocks: BASEDO.DMA 

for AO blocks: BASEAO.DMA 

2) Tag names created by the Build SCADA File utility are similar, 
but not identical, to the IO-ADDR field, since: 

a) The IO -ADDR field can be up to 15 characters while the Tag 
name field can be only 10 characters. 

b) Some delimiters used in the IO-ADDR field are illegal 
characters in a tag name, e.g., ";" and "-" 

Example: 10-ADDR = CMAC;c,FOX4 and TAG = CMAC-FOX4. 
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APPENDIX A. MDLC COMMUNICATION PROTOCOL 

1. GENERAL 

The communication protocol is based on the OSI (Open Systems Interconnection) model 
published by ISO. The protocol comprises the seven recommended layers adapted for SCADA, 
in which every RTU is simultaneously a distributed control unit and a communication node 
serving itself as well as other units. 

Information is transmitted in the form of variable-length digital words. Advanced security 
techniques are employed to provide protection against false messages, 

The protocol is efficient for transferring small quantities of information, such as measurements 
and discrete statuses, as well as for transferring large quantities of information, such as 
downloading software applications, including data base, process, etc. 

The following subparagraphs describe the seven layers of the protocol, shown in Figure A-1: 

Physical layer. 

Link layer. 

Network layer. 

Transportation layer. 

Session layer. 

Presentation layer. 

Application layer. 

Figure A-1 presents the various protocol layers during communication between Sites A and C 
through Site B, which serves as a communication node. 
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MDLC Communication Protocol 

SITE A SITE C 

APPLICATION APPLICATION 

PRESENTATION PRESENTATION --. 
_ 

SESSION SESSION 

4- TRANSPORT TRANSPORT 
SITE B 

.-1NETWORK \-.------ NETWORK ------ ----- 

--.- 

-..r- --- 

- 

NETWORK 

--4 -- .-- 

..- 

--* ' 

MULTI-LINK MULTI-LINK MULTI-LINK MULTI-LINK 

CRC CRC CRC CRC 

PHYSICAL PHYSICAL 
_ 

PHYSICAL PHYSICAL 

Figure A-1. MDLC Protocol - Seven Layers 
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MDLC Communication Protocol 

2. PHYSICAL LAYER 

The physical layer comprises the various communication ports and their associated software. 

The software contains all the specific handling required by the communication ports and provides 
an identical interface to the link layer. In this way, it is possible to define a standard entity for 
the link layer. 

The software is flexible and adapts itself to the number of ports and their various types as defined 
by the user, but the possibility of defining a large number of ports of various types does not 
impair the software's efficiency. 

3. LINK LAYER 

The function of the link layer is to ensure proper communication over a single communication 
channel. The information is stored in variable-length frames where the link layer protocol 
contains the following fields (for a DATA frame): 

The address of the unit to which the DATA is transmitted. 

The address of the transmitting unit. 

The number of the frame. 

CRC for error detection. 

Dual addressing is used to allow RTU-to-RTU transmission without central intervention, 
transmission to several centrals, or a hierarchical system where some of the RTUs serve as 
subcentrals for the lower hierarchies. 

A link entity associated with a channel may receive several types of information: information that 
is intended for that specific RTU and information passing through it and is designated to other 
RTUs. The link entity transmits an acknowledgment (ACK) to each RTU according to the DATA 
received from it. The ACK word is separated from the DATA word, since the RTU receiving 
the DATA is not necessarily the same RTU to which the ACK is addressed_ 

The ACK word enables the receiving site to identify the missing frames and retransmit only those 
frames, thus saving air time by not repeating all the information transmitted. 
The CRC is 32 bits or 16 bits per CCITT definition. 

The frame synchronization (FLAG), at the beginning and at the end of each word, is transmitted 
in different ways for different physical ports. 
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MDLC Communication Protocol 

4. NETWORK LAYER 

A system is defined as a network whenever it uses more than one communication medium, such 
as wireline and/or various radios, as well as Store & Forward repeaters, all on a single 
frequency. The communications in the network occur among nodes, which physically may be 
RTUs, centrals, or repeaters. 

The network layer and its protocol are responsible for routing packets in the network via the 
various nodes to enable communication between any two sites in the network. 

It is possible to access any application anywhere in the system from any port in the system, such 
as the RS-232 ports of the various RTUs, for purposes of definition, monitoring, modification, 
diagnostics, error logging, etc. 

5. TRANSPORTATION LAYER 

The transportation layer ensures END-to-END completeness of the information transmission 
(between the RTU that has transmitted the message and the one that should receive it). This layer 
transfers the DATA in an orderly fashion to the session layer above it. The protocol of this layer 
assigns sequential numbers to the packets (independent of the numbers assigned by the link layer) 
and transmits an ACK word to indicate that the DATA is complete and all packets are transferred 
in the appropriate order to the layer above. 

The transport layer performs multiplexing thus enabling several session entities (logical channels) 
to operate via one physical port or several physical ports. It is possible to define any number of 
logical channels regardless of the number of physical channels defined. 

6. SESSION LAYER 

The session layer enables the definition of any number of entities (instances), which are capable 
of conducting a session with a parallel entity in another RTU, a central, or a subcentral. These 
entities and their protocol enable to simultaneously conduct several sessions between any two 
sites, i.e., to simultaneously run several applications such as data transfer, diagnostics, 
monitoring, etc., without interference between the applications. The session handling includes 
the following: 

Start session. 

Synchronization of message direction. 

End session. 

Abort session. 

Re-synchronize session. 
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MDLC Communication Protocol 

The session layer also provides for transfer of short one-frame messages from one site to the 
parallel application at another site without the need to start a session. 

7. PRESENTATION LAYER 

This layer handles the presentation of the DATA received from the various applications within 
the various packets. It performs the following: 

Checks that the information transferred to the application is complete. 

Compresses the information. 

Encrypts the information. 

Checks authentication. 

8. APPLICATION LAYER 

This-layer contains all the communication applications required for maintaining a SCADA 
system, as detailed below: 

a. Application enabling bi-directional data transfer upon request from the data bases of the 
sites. 

b. Software for downloading configuration to the sites (communication ports definition). 

c. Software for downloading and monitoring application software (defined by the user in the 
ladder diagram language) to the sites, including: 

Definition of the data structure. 

Object code of processes. 

Real-time symbolic monitoring of data base and processes. 

d. Application for transmitting events and short messages. 

e_ Application for broadcasts. 

f. Application for remote diagnostics of the hardware and the software. 

g. Application for the retrieval of error messages stored in the error logs of the sites. 

h. Application for communication analysis and accumulation of statistics. 
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A11407C,FIOL A 

USER QUESTIONNAIRE 

To the User of This Instruction Manual: 

Motorola is engaged in a continuous program of improving its instruction literature. We 
believe that you can aid us in this program, so that we in turn can better help you service 
our equipment. To foster these aims, would you please answer the following questions: 

SCHEMATIC DIAGRAMS AND CABLING DIAGRAMS 

I. Are accurate and easy to follow 

2. Contain minor errors 

3. Contain major errors 

4. Are difficult to follow 

If you have checked any box except 1, please tell us what schematic diagrams, or por- 
tions thereof, were at fault, or enter other comments.* 

TEXT 

1. Easy to follow - helps to service equipment 

2. Would like more information on 

3. Some instruction sections are too long or superfluous such As* 

4. Other comments* 

(continued on reverse side) 

TAPE & MAIL 
NOTICE: Postal Regulations Prohibit Staples. 

Please use tape. 
7112179 
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PARTS LIST 

1. Are complete and accurate 

2. Would like more information as follows' 

ILLUSTRATIONS IN GENERAL 

1. Are complete and accurate 

2. Want more illustrations such as 

111 Some are superfluous such as 

The name of my instruction manual is: 

The part number of my instruction manual is: 

(This number will be found on the cover or on the title page) 

My name is 
Company 
Address 
City State Zip 
Date 
Phone No. (include area code) 
'Whenever possible, give complete model number of equipment, and part number of 
diagram or part number of instruction section. This information is important. 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 75 ROSELLE. ILLINOIS 

POSTAGE WILL BE PAID BY ADDRESSEE 

MOTOROLA, INC. 
SERVICE PUBLICATIONS DEPT. 
1301 E. Algonquin Road 
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Tear out page at 
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CHAPTER 1. GENERAL DESCRIPTION! 

1. INTRODUCTION 

1.1 GENERAL 

The IGC /M is a standard front end software package to be used in various sophisticated SCADA 
(Supervisory Control And Data Acquisition) systems for a wide range of applications. The 
MOSCAD (Motorola SCADA) system consists of MOSCAD RTUs (Remote Terminal Units) 
communicating with one or more computerized control centers MCC (ivIOSCAD Control 
Center), which is/are connected to a communication network via the MOSCAD FIU (Field 
Interface Unit). 

The mg/NI is functionally part of the MCC that includes the MOSCAD FIU -see Figure 1-1. 
Its main functions are: 

Automatic building and storing all MOSCAD RTUs' data base. 

Handling the communication between the MCC and all MOSCAD RTUs. 

Interfacing to SCADA software. 

Monitoring data and controls. 

1.2 SYSTEM OVERVIEW 
(See Figure 1-1) 

The complete control system is comprised of the MCC' (MOSCAD Control Center) 
communicating with MOSCAD RTUs over various communication links, such as: conventional 
radio, trunked radio, microwave, and wireline. The communication system is used for 
transmitting alarms, status and telemetry, calculated data, diagnostics, and error logging 
information from the RTUs to the central facility computer and vice versa. It is also used for 
downloading, monitoring, and debugging the application program in the sites. 
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General Description 
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Figure 1-1_ SCADA System - Functional Block Diagram 
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The system uses the MDLC protocol, based on the seven layers of the OSI (Open Systems 
Interconnection) model published by ISO, and adapted for SCADA communications. It provides 
network support, multiple logical channels per physical port, enabling simultaneous 
---tral-to-RTU and RTU-to-RTU sessions. It also enables each RTU to simultaneously run 

.ral applications, such as reports, on-line monitoring, diagnostics, etc. 

All data base definitions and links to the SCADA are by means of logical names (and not 
physical addresses). This feature enables IGC/M to update its definitions transparently to the user 
even when the physical addresses are modified. 

The MOSCAD system includes a Programming Tool Box (ordered separately) with an advanced 
symbolic ladder-logic application language to develop RTU data bases. All RTU functions such 
as conditions, values, and profile are defined by means of the Programming Tool Box. 

1.2.1 MCC (MOSCAD Control Center) 

The MCC, via its MMI (Man-Machine Interface), provides the user with full graphic control of 
the RTUs' operation, including data base and parameter changes, and application on-line 
monitoring for the system engineer. 

One of the MCC main functions is to exchange data with the RTUs. It can interrogate the RTUs 
for any portion of their data base. Multiple interrogation (polling) cycles can be given different 
priorities and different trigger mechanisms (time or events). 

2.2 MOSCAD RTU - 

The MOSCAD RTU is a smart modular unit designated to operate either as a stand-alone 
controller or as part of a system having any number of RTUs, centrals and subcentrals connected 
through a communication network with any number of links and nodes. 

The MOSCAD RTU is configured and loaded with the appropriate application using the 
Programming Tool Box. 

The MOSCAD RTU is a microprocessor-based unit, which basically consists of a CPU module 
and various I/O and communication modules. The very wide range of I/O and communication 
modules makes the MOSCAD system flexible to satisfy any application requirements. 

For further details on the MOSCAD RTU, refer to the Owner's manual (Motorola publication 
no. 68P02994G10) and Service manual (Motorola publication no. 68P02991G90). 
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1.2.3 

The MCCs in the system are connected to the communication network via RS232 ports of the 
MOSCAD RTUs or via RS232 port of the MOSCAD M.N. The MOSCAD FIUs may use either 
the RTU's system s. ...:are or any special software designed for FLU operation, on the same 
hardware modules of the MOSCAD RTUs that may be enclosed in different housing. 

1.2.4 Programming Tool Box 

The Programming Tool Box software package enables the system engineer to define and maintain 
the MOSCAD system according to user needs and requirements. The following main functions 
may be performed by means of the Programming Tool Box: 

a. Editing the MOSCAD RTU (or MOSCAD FIU) user program that includes the following: 

1) Site Configuration according to hardware and ports structure 

2) System Configuration according to network structure 

3) Application data base 

4) Application process 

b. Preparing project documentation for the user 

c. Creating automatically a 'central file" to be used later during RTU data base creation in 
the central 

d. Downloading Site Configuration to the RTUIMOSCAD -FIU via the RS232 port of the unit 

e. Performing the following functions on any RTU/MOSCAD-FIU either via local connection 
or via the communication network: 

1) Uploading Site Configuration and relating data 

2) Downloading Application Program and System Configuration 

3) Real-Time symbolic (graphic) monitoring and debugging of the application (data base 
and process) 

4) Updating site's time and date 

5) Testing all hardware modules, including software calibration of analog inputs and 
outputs 

6) Retrieving errors logged in the RTUs (hardware or software malfunctions) 
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7) Capturing the data packets on the communication links and analyzing the protocol's 
seven layers 

8) System software diagnostics by object entities names 

The definition of the RTU application program allows the system engineer to build a data base 
in a tabular form as a set of tables. The same tables used for the RTU data base definition are 
the basis for process programming, [10 link definition, automatic central data base definition, 
real-time monitoring of the RTU's operation, etc. 

Once the data base is built, the RTU process programming is carried out by using the symbolic 
Motorola Advanced Ladder Diagram Language. 

For further details on the Programming Tool Box, refer to the MOSCAD Programming Tool Box 
Operating Instructions (Motorola publication no. 68P02995G10). 

1.2.5 Multiple Control Centers 

In a single control center system, the control center is addressed as the Default Central. This 
method is very useful since MOSCAD allows transmission of events to the Default Central 
without specifying the address of the control center MOSCAD FIU. 

In a multiple control centers system with more than one active control center, it is necessary to 
specify the address of the control center MOSCAD FIU in order to send events to a specific 

-,ntrol center. 

In this case, the control center is specified by the following three parameters: 

MOSCAD FIU Site ID 

MOSCAD FIU Link ID 

The Port ID that the control center is connected through to the ivlOSCAD FIU 

In IGC/M you should define the control center address mode: Default Central or FIU Address 
Usage - refer to paragraph 5, Multiple Control Centers, in chapter 4 of this manual. 
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2. IGC/M 

2.1 RUNTIME OPERATION OVERVIEW 
(See Figure 1-2) 

The IGC/M Scheduler task is to update the 1GC/M data base according to the field status (at the 
remotes) and according to commands sent from the SCADA. 

The system engineer should define schedules and transactions that will update the IGC/M data 
base due to changes in the field status. 

Commands that are sent from the SCADA automatically update the IGC/M data base, and are 
also sent to the field. 

The SCADA periodically updates its data base by using the Scan & Control task. The system 
engineer defines the rate of scan for each element in the SCADA data base. 

The Scan & Control task reads the data from the IGC/M data base. Therefore, if the IGC/M data 
base is not updated, the SCADA data base will not provide an updated status of the field. 

IGC/M 

DATA BASE 

1 -6 

-7777-7-7-77777-7771777-777-7777-77777 

SCADA 

I DATA BASE 

Figure 1-2. IGC/M - Functional Block Diagram 
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2.2 IGC/M FUNCTIONS 

The EGC/M main functions are: 

a. Data 

1) Automatic creation of IGC /M data base from the RTUs' data b.t 

2) Automatic crcal:on of SCADA data base upon user request 

3) Definition of events, group-controls, transactions, and schedules in logical names terms 

4) User documentation support in every level 

5) On-line editing for IGC/M data base definitions and for RTU data base changes 

6) Transparency of the definitions in 1GC/M and SCADA data bases to changes in the 
RTUs' data bases 

7) Automatic compatibility check of the IGC/M and RTUs' data bases 

b. Runtime Features 

1) Updating the runtime data base by the RTUs and by the SCADA 

2) Communication scheduler with time and event triggers 

3) Automatic updating the runtime data base upon RTU data burst 

4) Uploading/downloading any portion of the RTUs' data base to/from the MCC upon 
request, event, or time 

5) On-line monitoring and control of RTUs' data bases 

6) On-line communication diagnostics 

7) Communication and software error logging 

8) On-line monitoring of schedules and controls 

9) Remote access via PC-Anywhere 
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c. Communication handling 

1) MDLC protocol 

Communication with a single RTU at a time 

Broadcasting to a group of RTUs at a time 

2) Link 

Line 

Conventional radio 

Trunked radio 

Microwave 

3) Application - communication in terms of data base tables 

d. SCADA support 

1) SCADA software 

Under DOS (on the same computer) 

- DMACS, DMACS-Net 

WIZCON 

VAX (through DECNET) 

Other computers through NetBIOS (additional driver is required) 

NOTE 

The IGC/M may be operated either as a stand-alone front end or 
together with the SCADA software package on the same computer. 
It is also possible to operate IGC/M and SCADA software on 
separate computers (for example, the SCADA software is on VAX 
computer). 

2) Connection by logical name and not by physical address 

e. Option to be operated as a stand-alone software package (without any SCADA) 
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The IGC/M data base contains a subset of the RTUs' data bases and additional information 
concerning the MCC. 

e data base should be built in a pyramid fashion (bottom-up). The system engineer should first 
build the data base of each RTU by means of the Programming Tool Box and then transfer the 
data base files to the IGC/M. The data base is a set of structured tables that provide the following 
advantages: 

User-oriented, easy to understand data base. 

Fasy to define and modify. 

The same tables, defined for the RTU's data base, are used during automatic creation of 
the IGC/M data base. 

The same tables are used during symbolic run-time monitoring of the data base. 

Adding/deleting devices is done by modifying only the number of rows in the specific table 
(table's last index). The process is automatically adjusted to the new number of devices. 

Since the same tables are used by the RTUs and IGC/M, the communication between the 
MCC and RTUs is transparent to the RTU's process (no process has to be written for 

- 

handling the communication). 

Any portion of any table can be downloaded from or uploaded to IGC/M. 

Qualification formulas can be used as filters at the transmitting site to reduce the amount 
of transmitted data. 

The IGC/M provides the system engineer with the ability to cut out selected tables. This feature 
is very useful since many tables defined during the programming stage are internal tables to be 

used in local processes in the RTUs and are not necessary for the user in the MCC. Deleting the 

unnecessary tables and/or portions of tables will remarkably reduce the data base size in IGC/M. 

The IGC/M and RTUs data base includes two types of tables: 

Single-column tables 

Multi-column tables 

In a single-column table, each variable is specified by a name. In a multi-column table each 

column is specified by a name and each variable in the table is defined by the column name and 

the row number (index in the. Programming Tool Box). 
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The single-column table is designated for holding single variables, while the multi-column table 
is designated for holding N devices (rows) that have the same structure. 

The multi-column also enables writing an algorithm in the rungs (in Programming Tool Box) for 
a single row (device) and apply it on all the rows (devices) by an index. In a single-column table 
it is ;,,t possible and not necessary to use an index. 

2.3.1 Single-Column Table 

Single,:c:umn tables hold global RTU data variables. All variables in the table (column) share 
the same data type. Each entry in this table is assigned a unique symbolic name. Note that the 
table Data Type appears below the Table Name. Examples of single-column tables as they appear 
in the Programming Tool Box are shown in the following figures. 

Table Name: Discrete Input 
Table Symbol: di 
Data Type: Discrete Input 

Edit Table 

(d-i) 

COS Name: 

Last Index (Ind): 4 

Ind Name Vatue 

0 

1 

2 

3 

4 

DOOR 
TAMPER 

TILT 

Figure 1-3. Single Column Table - Discrete Input 
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Table Name: Discrete Output 
Table Symbol: do 
Data Type: Discrete Output 

Edit Table 

(d-o) 

COS Name: 
Last Index (Ind): 4 

Ind Name Value 

0 SELL 

1 LIGHT 

2 FLASH. 

3 
4 

M:V. .. .. . ... 

Figure 1-4. Single Column Table - Discrete Output 

Table Name: Value Input 

Table Symbol: vat-in 
Data Type: Value Input 

Edit Table 
COS Name: 

Last Index (Ind): 4 

Ind Name Value 

0 

1 

2 

3 

4 

TEMP 

HUMID 

Figure Single Column Table - Value Input 
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2.12 Multi-Column Table 

Multi-column tables hold symbolic structured data. Each table represents a group of 1 to 250 
similar devices (e.g., pumps, reservoirs, transformers, etc.). 

A row (record) in the table represents a single device, while a column in the table signifies a 

value common to all devices. Each column has a unique symbolic name. 

All variables in a specific column share the same data type. 

Each variable in the table has a unique logical name: <column name > < row (device) index> . 

An example of a multi-column table is shown in Figure 1-6. 

Table Name: Pumps 

Table Symbol: pumps 

Edit Table 

COS Name: 

lait Index (Ind): 5 

Last Index Name: LstPmp 

Ind Status 

(d-i) 

Alarm 

(d-i) 

Flow 

(v-i) 

Contrl 

(d-o) 

RunTim 

Hr:Mn 

#Start 

(int) 

Presur MaxPrs 

(v-i) (rprm) 

0 

1 

2 

3 

4 

5 

Figure 1-6. Multiple Column Table 

In this table with 6 rows (for 6 pumps) one of the columns is called "Flow". In this case, 
" Flow,O" defines the flow of the first pump, and " Flow,5" - the flow of -the sixth pump. In 
other words, "Flow,x" defines the flow of pump x, where x is the pump index. In each column, 
the column data type appears below the column name. 

The Last Index (last device) is given a free name by the user, LstPmp in the example. This name 
is used in the process to indicate the last device in the table. The process is automatically adjusted 
to the actual number of devices (rows) when it is changed by the user. 

Note that logical names in conjunction with indexes are used in the Programming Tool Box to 
facilitate the writing of rungs. 
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2.4 1GC/M RUNT1MF DATA BASF- 

The runtime data base is the active data base in the system, which is successively updated by data 
received from the RTUs and from the SCADA software. 

The data from the RTUs is received on time or event basis, as defined by the system engineer 
in the IGC /M scheduler. 

The data from the SCADA is received whenever a control is sent by the SCADA to the field 
either by the operator or by the automatic control process. It first updates the IGC/M runtime 
data base and then it is sent to the RTUs. 

2.5 MOM CONFIGURATION 

The IGC/M configuration is a set of paramezers and values that define the operational modes of 
the system in several aspects. The configuration parameters consist of the following types of 
parameters: 

General parameters and options 

Memory options for loading tasks 

The general parameters define the application and the communication mode. 

The computer's memory options provide the system engineer with the ability to configure the 
/stem for maximum performances. 

2.6 SCHEDULER IN IGC/M 

The IGC/M Scheduler task is to update the IGC/M data base according to the field status (at the 
remotes) and according to commands sent from the SCADA. 

A schedule in IGC/M consists of a list of operations and one or more triggers. The operations 
defined are performed when the trigger definition is true. 

There are two types of operations: broadcasts and transactions. 

The schedules are activated by the IGC/M Scheduler according to their priority in case that two 
or more triggers have become true at the same time. 

There are two types of triggers: time and event. The priority of a schedule is determined by their 
definition order (the first defined trigger has the highest priority). 

The 1GC/M schedules should be used to perform massive interrogations to update the data base. 
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2.7 SCHEDULE TRIGGERS (N IGC/M 

There are three types of schedule triggers (of event type) in [GC /M: 

User central schedule triggers 

System central schedule triggers 

Remote schedule triggers 

The user central schedule triggers are defined in IGC/M by the system engineer. They are signs 
that are initiated by the central (mainly from the SCADA) to indicate certain 
situations/conditions. These triggers should be used to perform specific activities. 

The system central schedule triggers are fixed schedule triggers defined by the IGC/M. They 
specify various situations in the system such as: start-up, fail, etc. These schedule triggers may 
be used by the system engineer to perform specific activities. For example, it will be very useful 
to use the system start event for performing first time operations such as massive interrogation 
of all stations' data bases. The names and meanings of the system central schedule triggers are 
as follows: 

STRT - system start 

SRST - system restart 

STOP - system stop 

The remote schedule triggers are defined in the Programming Tool Box. They indicate events 
that may occur in the stations. The remote schedule triggers may be used by the IGC/M 
scheduler in the central to perform specific activities. 

2.8 TRANSACTIONS IN IGC/M 

A transaction in IGC/M is defined as a data transmission from the center to a station or group 
of stations and vice versa. Each transaction is composed of individual data selectors. The data 
selector represents a specific user-defined cross-section of one data base table. 

A transaction is actually a type of schedule operation. 
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2.9 BROADCASTS IN IGC/M 

A broadcast in IGC/M is defined as a communication transmission to a group of stations. The 
broadcast should be used when an action is to be performed at different stations at the same time. 
The group of stations is called the site-group of the broadcast and the communication 
transmission is called the group-control of the broadcast. The broadcast operation refers to a 
single field while the transaction operation may affect many variables. 

The stations are connected to a site-group upon a common condition, checked during the 
transmission. All stations which belong to the site-group have a common qualifier (condition) 
with a certain value, named qualifying value. The group-controls are performed either by the 
scheduler on time or event basis or from the SCADA system by manual demand or from the 
control process. 

There is no acknowledgement for the group-control transmission. 

2.10 IGC/M SETUP 

The IGC/M setup is performed by defining a data base and configuring the system, as follows: 

Make sure that you have the central files (created by the Programming Tool Box) of all 
RTUs/stations you want to add to the IGC/M data base: 

Run the IGC/M software. 

Create a new data base for the center. 

Add stations to the center data base. 

Define the data base size by setting data base parameters (if necessary). 

Define user central schedule triggers in the system (if necessary). 

Define transactions and data selectors in the system. 

Define broadcasts (site-groups and group-controls) in the system (if necessary). 

Define schedules in the system. 
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3. IGC/M CONTENTS 

3.1 MINIMUM HARDWARE REQUIREMENTS 

One of the supported computers (see paragraph 3.2), consisting of: 

- 8 Mbyte RAM 

- 60 Mbyte hard disk 

- 3.5" 1.44 Mbyte floppy diskette drive 

VGA monitor 

IBM PC-DOS 5.0 (DOS 3.30 is supported and DOS 4.0 is not supported) 

QEMM386 Expanded Memory Manager V6.01 (Quarterdeck) 

3.2 SUPPORTED HARDWARE 

IBM PS/2 model 55 
IBM PS/2 model 57 
IBM PS/2 model 70 
IBM PS/2 model 90 
IBM PS/2 model 95 

COMPAQ Desk Pro 386/25m 
COMPAQ Notebook LTE 386/20 

* AST Premium II 486/33 
* AST Premium II 486SX/20 
* AST Premium 186DX/25 
* AST Notebook 386SX/25 Exec 

* DELL Notebook 320n 
WYSE 386/486 AT compatible 

NOTE 

Only the IBM and COMPAQ computers have been tested and 
approved by Motorola. Other computers are supported only to the 
extent of simplifying the installation process (preparing 
CONFIG.SYS and AUTOEXEC.BAT files). Motorola can not 
guarantee or warrant proper operation or future compatibility of 
non-approved computers (marked *) in networked systems. 

3.3 SOFTWARE 

A set of 3.5" diskettes with Motorola IGC /M software 
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3.4 COMPUTER SOFTWARE COPYRIGHTS 

The MOTOROLA products described in this manual include copyrighted MOTOROLA 
computer programs. Laws in the United States and other countries preserve for MOTOROLA 
certain exclusive rights for copyrighted computer programs, including the exclusive right to copy 
or reproduce in any form the copyrighted computer program. Accordingly, any copyrighted 
MOTOROLA computer programs contained in the MOTOROLA products described in this 
manual may not be copied or reproduced in any manner without the express written permission 
of MOTOROLA. Furthermore, the purchase of MOTOROLA products shall not be deemed to 
grant either directly or by implication, estoppel, or otherwise, any license under the copyrights, 
patents, or patent applications of MOTOROLA, except for the normal non-exclusive, royalty-free 
license to use that arises by operation of law in the sale of a product. 
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4. RELATED MANUALS 

The MOSCAD system includes the following manuals: 

Programming Tool Box Operating Instructions, Motorola publication no. 68P02995G10 

IGC/M Operating Instructions, Motorola publication no. 68P02993G60 

MOSCAD RTU Service manual, Motorola publication no. 68P02991G90 

MOSCAD RTU Owner's manual, Motorola publication no. 68P02994G10 

MDLC Driver for VAX/VMS Reference manual, Motorola publication no. 68P02918C55 
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CHAPTER 2. INSTALLATION 

1. GENERAL 

The IGC/M installation process consists of two stages: 

Software installation 

Initial configuration 

The initial configuration is necessary since the IGC/M program can not operate without a 
configuration. 

Note that you can modify the configuration at any stage, even during IGC/M operation. Unlike 
in other products it is not necessary to reinstall IGC/M. The IGC/M is flexible enough to adjust 
itself to your modifications -a feature that makes work a "snap". 

2. PRIOR TO INSTALLATION 

The IGC/M software package comprises a set of 3.5" diskettes. Prior to software installation, 
it is recommended to prepare a set of back-up diskettes and keep them in a safe place, apart from 
the original diskettes. 

You may copy the diskettes by using DOS commands. Insert diskette no. I into diskette drive A, 
and type: 

C: > DISKCOPY A: A: [Enter] 

Follow the DOS instructions for all your diskettes. 
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3. SOFTWARE INSTALLATION PROCEDURES 

After installing your specific SCADA software, install the IGC/M software as detailed below: 

Step 1. Insert software diskette no. 1 in diskette drive A. 

Step 2. At the C:> prompt, type A:install, and press [Enter]. 

Step 3. At this point, follow the instructions that will appear on the screen. 

Before starting the installation process, the system will ask you the following question: 

On which disk drive do you wish to install IGC/M? 

The options displayed are according to your computer disk drives..Use the arrow keys to 
specify the disk drive and press [Enter]. 

NOTE 

IGC/M and SCADA software should be installed on the same 
drive. 

If it is not a first-time installation, you will be asked: 

Do you want to remove (delete) previous IGC/M installation? 

During the installation process, the system will tell you when to remove diskette no. 1, insert 
diskette no. 2, and so on. 

After installing all IGC/M diskettes, the system will ask you the following question: 

Enter Configuration Drive & Directory: 

The drive options are according to your computer disk drives. Press [F2] to get the drives 
choice list. Use the arrow keys to specify the output drive and press [Enters. You also have 
to specify the Configuration Directory name for your application. 

You may specify any drive (may be different from the drive that IGC/M is installed on) 
and directory name. 

The default values are: \IGCM\APP\DATABASE under the drive you have specified for 
installing IGC /11. 

The last two entries specify the precise location of the configuration. l is recommended to locate 
the configuration under the data base directory. For exami;:c. the aoplicatioh directory is 
C:\IGCm\APLIC and the data base name is MYDBI, then it is recommended to locate the 
configuration under the C.:\IGCM\APLIC\MYDBI directory. 
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Following, the Installation Information screen is displayed - see Figure 2-1. 

- Show Installation Info. 

Version Information 
Version : 2.2 Type : R 

Date : 18/05/92 Time : 09:02 

IGC/M version. 

INSTALL Information 
Version : 2.2 Type : R 

Date 29/05/92 

IGC/M version. 

Time : 15:51 

Figure 2-1. Installation Information Screen 

You may enter a remark in the Description field. After confirming your entry, the Configuration 
screen is displayed. 
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4. INITIAL CONFIGURATION 

4.1 GENERAL 

Once all the diskettes have been installed, the Configuration screen, shown in Figure 2-2, will 

be displayed. Note that irrelevant fields are not highlighted. 

The top line displays the Configuration directory name. The Configuration directory is the one 
you have specified during the installation process. The second line displays the status of the 
Configuration. During initial setup the status is Current-OffLine (current but not active). The 
other possible statuses are: Current-OnLine (active) and Not Current (when choosing another 
configuration directory). 

Configuration Dir: C:\CD8\081 

Current-OffLine 

Application Directory: C:\COB 
Data Base Name OB1 Max Data Base Size: 49152 

SCADA Type [MACS Node Type Single 

Communication COMM 
Baud Rate 9600 Communication Port: Com1 

Screen Save Yes 

Remote Type MOSCAD 
Password FASTCOM 

Task Loading Area 
Communication Driver.: Load High Memory 
Background Programs..: Expanded Memory 

Figure 2-2. Initial Setup Configuration Screen 

4.1.1 Application Directory 

The application directory is the root directory for all data bases. The name of the data base 
directory, assigned by the system, is the name of the data base itself. 

For example, in C:\CDB\DB1 
\DB2 
\ThB3 

C:\CDB is the application directory; C: \CDB \DB1, C: \CDB \DB2, and C:\CDB\DB3 are the data 
base directories and DBI, DB2, and DB3 are the names of the different data bases. 

4. 1 .2 Data Base Name 

The name of the runtime data base - the data base to be activated when using this configuration. 
When IGONI is activated the Edit DB is assigned to be ;he Runtime DB. The Edit DB can be 
changed to be a differ;n1 da;a base (not the current runtime data base) but note that changes in 

the Edit DB will be imniediately on-line activated only if the Edit DB is also the Runtime DB. 
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4.1.3 Max DOW Base Size 

This field indicates the maximum memory size that you assign for your data base. 

The values that you can assign to this field are limited, as follows: 

Upper limit: 163,840 bytes for DMACS and 131,072 bytes for other SCADA types 

Lower limit: 16,384 bytes. 

The values entered to this field are automatically rounded-up to multiple of 16k. 

4.1.4 SCADA Type 

The SCADA type indicates the name of the SCADA software package used in the system. One 
of the following may be selected: DMACS, WIZCON, VAX, Netbios, MOTOROLA (for 
stand-alone option). 

4.1.5 Node Type 

This field is relevant only if the SCADA type is DMACS. You may select one of the following: 

Single - a non-networked full-feature control center 

SCADA - a node that connects to the ivIOSCAD HU and keeps the data base 

VIEW - operator graphic workstation with alarm handling 

Extended VIEW - extended workstation including VIEW, reports, and historical trends_ 

NOTE 

You may activate the IGC /M screens only from Single and 
SCADA nodes. 

4.1.6 Communication 

This field indicates if the communication the MOSCAD RTUs is to be active or not. 
Assigning "NOCOMM" to this field (no communication) is useful during system setup (or 
whenever the communication is not needed), to eliminate unnecessary communication attempts. 

NOTE 

When activating the systenl. do not forget to change ihc contcnt of 
the Communication fieldto 
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4.1.7 Baud Rate 

Defines the communication baud rate between the computer and the MOSCAD FIU. You may 
select one of the following: 300, 600, 1200, 2400, 4800, or 9600. 

4.1.8 Communication Port 

Specifies the computer communication port to be used: COM1 or COM2. 

4.1.9 Screen Save 

The screen save function is user-selectable. Assigning 'Yes' to this field will automatically switch 
off the screen if no key has been pressed during 30 seconds, thereby increasing the lifetime of 
the screen. 

4.1.10 Remote Type 

MOSCAD only. 

4.1.11 Password 

Since the IGC/M is a powerful tool that provides access to any site in the system, it was 
necessary to define a password to protect the MOSCAD system from undesired intruders. 

The password is defined by the Programming Tool Box (6 to 10 alphanumeric characters). The 
system will use this password for any communication with all sites in the sytem. Each RTU/FIU 

- receives that password during its site configuration. The RTU will use this password for 
authentication when receiving any message and will not respond if accessed with the wrong 
password. 

Note that this password is not an entry code to access the IGC/M. Remember that communication 
operations will not be performed with sites having a different password. The same password 
should be used for all sites in the system, since the central communicates with the RTUs with 
the same password. 

4.1.12 Task Loadinfe. Area 

The computer memory options provide the system engineer with the ability to configure the 
system for maximum performances by defining the memory area where the program will be 
loaded. 
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The computer has 8 Mbyte (or more) RAM memory, divided as follows: 

Regular memory: 0 to 640 kbyte. 

Load high memory: 640 kbyte to 1 Mbyte. 

Expanded memory: 1. Mbyte to 8 Mbyte (or more). 

The Communication Driver field enables the system engineer to specify the memory area for 
loading the communication driver. Pressing [F2] will display the two choices: Regular Memory 
and Load High Memory. 

The Background Programs field enables the system engineer to specify the memory area for 
loading the system program. Pressing [F2] will display the three choices: Regular Memory, Load 
High Memory, and Expanded Memory. 

If the expanded memory option is selected, 64 kbyte of the load high memory area are defined 
to be a window to the expanded memory area. 

NOTE 

For DMACS, Expanded memory shall always be selected in order 
to eliminate memory problems, which can cause system failure. 

After setting all parameters, press [F10] to save your configuration. The configuration process 
will start. Follow the instructions on the screen. 
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Installation 

4.2 ACCESSING IGC/M, 

After rebooting the computer, the system will find out that there is no data base. You will be 

asked to create it. The IGC/M will automatically add the data base. 

Once the installation process is completed a main menu screen is displayed. If the SCADA 

software has not been installed yet, then the IGC/M Main Menu will be displayed. If the SCADA 

software has been installed prior to IGC/M installation, then the appropriate SCADA main menu 

will be displayed. One of the options in this menu is an entry to the IGC/M program. Access the 

IGC/M Main Menu -see Figure 2-3. 

IGC/M Main Menu 

Select DB To Edit Configuration 

Figure 2-3. IGC/M- Main Menu 

Now, you are ready to setup the system as described in chapter 4, Setup & Operation. 
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CHAPTER 3_ USER INTERFACE 

1. GENERAL 

The IGC/M software package is a user-friendly program. You do not need any special 
background in computers or programming in order to use it. Help screens, associated with every 
screen/field in the program, are also provided. 

2. USE OF THE KEYBOARD 

IGC/M uses the cursor-control and insert/delete keys in the standard way. It also assigns special 
functions to the function keys. The program displays on each screen the function of the keys that 
are active in that specific screen. The description of the function keys is provided below. 

[F 1] - Help (for the current field) 

[A1tF1] - Global Help (for the current screen) 

[F9] - Zoom (on Help) 

[F2] - Display choice list 

[F4] - Utilities (such as inserting, copying, deleting a line) 

[F10] - Save and exit the current screen 

[Esc] - Return to previous menu/screen without saving the current screen 

[Tab] - Advance from field to field (forward) 

[Shift][Tab] Advance from field to field (backward) 

[Enter] - Confirm a selection and also advance from field to field 
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User hued-ace 

The following function keys are active when editing tables: 

[Fl] - Help (for the highlighted field) 

[F2] - Display choice list 

[F3] - Clears the highlighted field and restores the initial content 

[F5] - Clears the highlighted field, protected characters remain 

[F7] - Goes to the beginning of the field 

[F8] - Goes to the end of the field 

[F10] - Save and exit the table 

[Esc] - Aborts the table 
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User Interface 

3. MENUS 

The IGC/M software package is menu-driven, providing the user with a friendly interface. To 
select an item from a menu use the cursor-control keys to move the cursor to the selection you 
require, and then press [Enter]. The menu tree of the IGC/M software is shown in Figure 3-1. 

Monitor 

Comm. Fs:x.14'11e Schecluls- 
Diagnc.ics Vakies and 

Controls 

Edit DB 

Error 
1-099e 

General - Information 
Flush Errors 
to File 

StwAy 
Error File _ Delete 
Error File 

1GC .M 
Edit menu 

Scheduler 
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Definition'1.1 

IGC /M 
Main Menu 

I STeolegtdDB IConfigurationl Utilities 1 

System 
Configuration 

Current 
Configuration - Other 

Save Runtime 
Values 

Show 
Installation 
Info. 

. 

Runtiine Other 
DB Data Base 

Choose Configuration Shutdown & 

F- Add Unload System 
Remote Check OB t- Copy - Terminal Matching 

Delete SCADA Utilities 

Backup/Restore 
Utilities 

I DB 
[Configuration 

Schedule I Data Base 
Triggers Site Parameters 

F--- Broadcasts -1 
r-- Grouping 

Data Group 
Controls 

Transaction 
Selectors 

Station 
Builder 

Data Base 
Builder 

Multiple 
Control Centers 
Check 
Data Base 

r- Update 

Add 

Copy - Delete 

Figure 3-1. IGC /M - Menu Tree 

i0B Engineering! 
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Communication 
Utilities 
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4. SYSTEM PROMPTS AND ERROR MESSAGES 

IGC/M communicates with the user by means of prompts (messages displayed on the screen). 
These include: 

Information on the active function keys in each screen 

Instructions, such as typing in special entries (for the current cursor position) 

Error messages indicating that a logical error has been made 

The information line is displayed at the bottom of the screen. This line is constantly displayed 
(its content changes according to the active function keys of the screen). 

The instruction line is displayed only when the current field requires special instructions. The 
instruction line is displayed below the information line. 

The error message is usually displayed in a red window. If the memory is insufficient the error 
message will be displayed in a red line at the bottom of the screen. If the memory problem is 
critical the error message will be displayed on any location of the screen. 

5. HELP SCREEN 

An important feature of IGC/M is the Help facility. You can invoke this facility from every 
screen of the program by pressing either [Fl] to get information on a specific field or [Alt -F1] 
to get general information on the screen. You may zoom on the Help screen by pressing [F9]. 
To return to your work screen from which you have invoked the Help screen press either [Enter] 
or [Esc]. You also can invoke the Help facility from any menu (not screen) by pressing [F1]. 

The Help information can be very helpful in some conditions, but its explanations are necessarily 
brief, and it is by no means intended to serve as a substitute for this manual. If you have any 
problems or doubts regarding the correct usage of the system, you should always refer to the 
apps up! iatc section of this manual. 
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6. SCREEN STRUCTURE 

When accessing IGC/M, the first menu displayed is the main menu - see Figure 3-2. You may 
access this screen either by typing GOMCM from the DOS prompt or by selecting the 
appropriate entry from the appropriate SCADA main menu. Without any SCADA, GOMCM is 
automatically activated at the end of the installation process. 

IGC/M Main Menu 
Select 08 To Edit Configuration 

Figure 3-2. Main Menu 

The top line of the screen is an information line which displays the following: 

Runtime DB - the name of the runtime data base 

Edit DB - the name of the data base being edited 

Ver - IGC /M version number 

* - indicates that there are errors in the error logger buffer that have not 
been flushed to the file yet 

Actual time and date 

The bottom line of the screen displays the active function keys (in the current screen). 

The name of a selected function is displayed on the top left corner of the screen - refer to 

Figure 4-2 in chapter 4. Setup & Operation. 
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7. UTILITIES IN THE EDITOR SCREENS 

Each of the provided editing programs has its own Utilities menu that can be accessed by 
pressing [F4]. The Utilities menu provides you with the following options: 

Insert Line - to add a line at the cursor position 

Delete Line - to delete the highlighted line 

Copy Line - to copy the highlighted line 

Edit Line Description - to describe the highlighted line 

Edit General Description - to insert a general description 

The last two options should be used for your own project documentation. 
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CHAPTER 4. SETUP & OPERATION 

1. GENERAL 

This section describes the setup procedure and operation of the IGC/M. Since both setup and 
operation of IGC/M consist of the same programs, they appear in this section. If you wish to 
add, change, or update any definition after IGC/M setup, you should refer to the appropriate 
paragraph of this section. 

The IGC/M setup should be performed in a specific sequence, as described in Figure 4-1. Some 
of the actions are mandatory and others should be performed according to system requirements. 
During the first steps of the setup the IGC/M leads you to the relevant screens. 
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Setup cfc Operation 
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Figure 4-1. IGC/N1 Setup - Flowchart 
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Setup & Operation 

2. CREATING A DATA BASE 

During setup a data base is automatically created (according to the configuration definition). 
Perform this action in case you want to create a new data base. 

Before creating a data base, make sure that you have (either on your hard disk or on a floppy 
diskette) at least one station data base file (with .OUT suffix) created by the Programming Tool 
Box. The IGC/M uses this file for the data base in the central. 

To define a new data base in IGC/M, choose the Select DB To Edit option from the IGC/M main 
menu. From the two options that appear on the screen select Other Data Base. After selecting 
the Add option, the Data Base Name: field will be displayed - see Figure 4-2. Enter the name 
of the data base you want to create. Remember that the new data base will be created under the 
Application Directory (written in the Current Configuration). 

IGC/M Main Menu 
Monitor Edit DB Se Configuration Utilities 

Runtime 08 
0 ett a-a. ase 

Choose 

Copy 
Delete 

Figure 4-2. Adding a Data Base 

All operations described in this chapter are performed on one data base, named Edit DB. The 
system default is that the Runtime DB is also the Edit DB, so that all changes in the data base 
will be performed online. 

You may edit any other data basc (not the Runtime DB). In this case the changes will be saved 
on the disk. 

Once you have created several data bases you may pc:-!orm the following: 
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2.1 CHOOSING A DATA BASE 

You may edit any data base that belongs to the Application Directory. 

To select a data base, use the Choose option. After selecting the Choose option, the Data Base 

Name: field will be displayed - see Figure 4-3. Enter the name of the data base you want to edit 
from a choice list (press [F2]). 

unesine z 

Monitor Edit 08 

IGC/M Main Menu 0 Configuration Utilities 

Runtime DB 

Pose 

Copy 

Delete 

( e E 

Figure 4-3. Choosing a Data Base 

NOTES 

1) If the Edit DB is also the Riimii;1. 1)1, a]! chang;:s vill be 
performed online. 

2) If the Edit DB is not the Runtime DB, then all changes will be 
saved on disk. To activate the Edit DB (to be the Runtime DB), 
change the data base name in the Current Configuration screen. 
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2.2 COPYING A DATA BASE 

To copy a data base, use the Copy option. After selecting the Copy option, the following screen 
is displayed - see Figure 4-4. Enter the name of the source data base you want to copy and then 
the target data base name. 

1GC/M Main Menu 
Select DB To Edit Configuration 

[ 
Runtime _08_, 
ow:wow:N.- 

Figure 4-4. Copying a Data Base 
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2.3 DELETING A DATA BASE 

You may delete any data base from the Application Directory. To delete a data base, use the 
Delete option. After selecting the Delete option, the Data Base Name: field will be displayed - 
see Figure 4-5. Enter the name of the data base you want to delete. 

IGC/M Main Menu 

Choose 

Add 
Copy 

4tett 

Figure 4-5. Deleting a Data Base 

NOTE 

It is not possible to delete neither a data base that is currently the 
Runtime DB nor the Edit DB. 
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3. ADDING STATIONS TO DATA BASE 

Once the data base has been defined, the station(s) should be added to the central. 

The first step is to add the station data base file to the IGC/M data base. The file, generated by 
the Programming Tool Box, is read either from your hard disk or floppy diskette. 

3.1 ADDING A NEW STATION TO THE SYSTEM 

From the IGC/M main menu select Edit DB, the IGC/M Edit menu will appear. Choose the 
DB Configuration option and of the five choices, select Station Builder and then Add. The screen 
displayed is shown in Figure 4-6. 

Data,Base. Parameters 

Figure 4-6. Adding a Station- 

The Station Name field is the logical name of the station, assigned by the system engineer. 

In the File Name field enter the full path and central file name to be retrieved (i.e., 
cAmYDB\FI.ouT). 

.. 
At this stage the program sorts the data base file and links it to the system. It should be 

mentioned that the station is not yet part of the IGC/NI data base and therefore its data base can 
not be used. 

After performing this action the system asks you: would you like to run data base configuration 
program? If your answer is 'YES', the prof!ram automatically display the Data Base Builder 
screen. If your answer is 'NO', you will be to the DB Configuration menu. 
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In either case,. in order to configure the station (to make its data base part of IGC/M data base) 
proceed to the following paragraph. 

12 ADDING A STATION TO THE DATA BASE 

To add a station to the IGC/M data base select the DB Configuration option from the IGC/M 
Edit menu_ Out of the four options choose Data Base Builder - the Stations Configuration screen 
will be displayed (see Figure 4-7). 

-- Data Base Builder 

Stations Configuration 

Station 
Name 

Comm. 

Active 
Site 
Id 

Dest. 

Link 

Id 

Comm. 

Port 

No. 

Of 
Retries 

Retry 
During 
Fail 

Timeout 

Between 
Retries 

,.A No 6 LINE 1 COM1 3 1 10 

<1T0> *Save & Ejdz <EsC> Aboir 

Figure 4-7. Stations Configuration Screen 

This screen appears in table form and includes eight columns/fields described below. Each line 
represents a station. By using the [F4] key you may add, delete, copy, or update lines (stations). 
You can add stations only from the choice list which appears when pressing [F2] when the cursor 
is in the Station :Vame field. The choice list includes all stations you have defined in the previous 
paragraph (station buikier). 

3.2.1 Station Name 

The logical name of the station (use [F2] to select from a choice list). 
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3.2.2 Comm_ Active 

This field indicates whether the communication with this station is to be active or not (' YES' or 
'N0'). 

3.2.3 Site ID 

The RTU Site ID assigned by the system engineer during RTU site configuration. 

3.2.4 Dest. Link ID 

The Destination Link ID field defines the logical session (type of channel): Line, Computer, 
RS-Link, or Radio. It is assigned by the system engineer during RTU site configuration. 

3.2.5 Comm. Pon 

Detei-mines the computer-to-MOSCAD FIU communication port: serial port COM I or COM2. 
All stations should, be connected to the same port since there is one MOSCAD FIU. 

3.2.6 No. of Retries 

The number of retries until the system will decide that the communication to the station has 
failed. 

3.2.7 Retries during Fail 

The number of retries after the communication to the station has been defined as fail. This 
number should be much smaller than the No. of Retries in order not to overload the system by 
communication attempts with faulty stations. 

3.2.8 Timeout between Retries 

The timeout (in seconds) between successive retries. 
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13 CHECK DATA BASE 

The system checks for errors in your data base definitions. If there are any, the errors are stored 
in a file. To display the errors select the DB Configuration option from the IGC/M Edit menu, 
and of the five options choose Check Data Base - see Figure 4-8. 

JGC/M_Edit Menu 

Scheduler Definition DB Engineering Utilities 

Data Base Parameters 

Station Builder 
Data Base Builder 

Multiple Control Centers 

ORNA#95;::: 

Figure 4-8. Check Data Base 

You may encounter the following types of errors: 

Tables in different stations with the same table name are of different type (multi-column- 
and single column) 

Tables in different stations with the same table name have different COS definitions 

Tables in different stations with the same table name have different number of columns. 

Columns in different stations with the same column name are of different type (i.e., bit and 
value). 

To avoid such errors, the following rules should be fulfilled: 

1) Tables in different stations should have the same columns (number of columns, column 
names, order of appearance, and column type). The number of rows may be different. 

2) A column name is uniatie. It can not appear in two different tables. 
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4. REDUCING DATA BASE SIZE 

Before exiting the Stations Configuration screen, press [F4] - the Utilities window will be 
displayed (see Figure 4-9). The Edit station tables option (4) allows you to change/delete the 
tables of each station which has been added to the data base. This feature enables you to reduce 
the data base size by deleting the stations' internal data which is not necessary in the central. 

-- Data Base Builder 

Stations Configuration 

Station 
Name 

Comm. 

Active 
Site 
Id 

Dest. 

Link 

Id 

Comm. 

Port 
> iltriEf,' 

1. Insert line 

2. Detete tine 
. 

a. Copy tine 

.-Cdft-i-tai ron ei;.' 

Schedotes information 

6. Edit tine description 

7. Edit seneret description 

crat 

Figure 4-9. Utilities Menu 

The Edit station tables displays the Configuration Screen for Station for the station selected 
(highlighted) in the Stations Configuration screen (see Figure 4.10). 
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- Data base Builder 

Stations Configuration 

Station 
Name 

FOX3 

Configuration Screen For Station: FOX1 

Table 
Name 

Qualifiers 

PCPs 
mult-tab 
values 
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multi 
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NO 
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S 
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4 

4 

=tiffs 

S 

Timeout 

Between 
Retries 
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Figure 4-10. Configuration Screen for Station 

The Table Name column displays the names of the tables as they appear in the Programming 
Tool Box. The Max Row in Station column describes the highest row number for each table. 
These two columns are not accessible. 

You can delete any table from the central data base by entering 'NO' in the Active column and 
appropriate row. You can also reduce the size of any table by keeping only part (the top part) 
of the table rows. To reduce the size of the table, the number in the Max Row in IBM column 
should be smaller than the number in the Max Row in Station column. Pressing [F10] will save 
your entries and return you to the Stations Configuration screen. 

.1 12 

L 
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5. SETTING MULTIPLE CENTRALS OPERATION 

To define the control center address mode (Default Central or FIU Address Usage) for the 
Edit DB, select the DB Configuration option from the IGC/M Edit Menu, and then the Multiple 
Control Centers option - the following screen is displayed. 

- Multiple Control Centers 

Control Center Address Mode: Oefgrit---- 

- 
..... .... _ 

Figure 4-11. Multiple Control Centers Screen 

Press [F2] to select either Default Central or FIU Address Usage. 

Press [F10] to save your selection and exit this screen. 
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6. SETTING DATA BASE PARAMETERS 

The size of the data base is determined by various parameters to be defined by the system 
engineer. To define the data base parameters, select the DB Configuration option from the 
IGC/M Edit menu and then the Data Base Parameters option. The Data Base Parameters screen 
is shown in Figure 4-12. 

-- Data Base Parameters 

No. of User Central Events - 

No. of System Central Events 
No. of Remote Events 
No. of Events 

No. of Schedules 
No. of Site-Groups 

No. of Group-Controls 
No. of Timetists Per Schedule...: 
No. of Schedules Per Station - 

No. of 06 Connections to SCADA...: 

No. of Operations Per Schedule...: 
No. of Transaction Definitions...: 

Error Buffer Size 

Memory Used for Field Values 

No. of Used 
10 3 

7 7 

20 0 
37 10 

10 3 

10 3 

10 2 

10 2 

10 0 

100 5 

10 3 

10 1 

16 

2073 
Total Memory Allocation - 37321 
Max Data Base Size 65536 

etp/ 

Figure 4-12. Data Base Parameters Screen 

The Data Base Parameters screen has two columns for each data base parameter: 

No. of 

Used 

The No. of column should be defined by the system engineer according to the system 
configuration and requirements. The memory space allocated for. each parameter is proportional 
to the number defined. Therefore, it is recommended to define the number of parameters as close 
as possible to the system needs. If the system requirements change, it is not a problem to access 
this screen and adjust the number of parameters accordingly. 

The Used column displays for every parameter the number currently used. This column is not 
accessible by the user. 

Each parameter has maximum limits, as follows: 

o User central events: 256 
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System central events: assigned by the system (not accessible) 

Remote events: received from the Programming Tool Box (not accessible) 

Schedules: 256 

Site-groups: 256 

Group-controls: 256 

Time lists per schedule: 100 

Schedules per station: 20 

DB connections to SCADA: 65,536 

Operations per schedule: 20 

Transaction definition: 200 

Error buffer size: 1,000 errors 

The No. of Events and Memory Used for Field Values fields are calculated by the program. 

The No. of Events field is the sum of the various events: user central, system central, and 
remote. 

The Total Memory Allocation field displays the total required memory according to the 
parameters' values entered by the system engineer. 

The Max Data Base Size field displays the maximum size that you have set for - the data base in 
the System Configuration. 
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7. DEFINING SCHEDULE TRIGGERS 

A schedule in IGC/M consists of a list of operations and one or more triggers. The operations 
defined are performed when the trigger definition is true. 

The schedules are activated according to their priority in case that two or more triggers have 
become true at the same time. The priority of a schedule is determined by their definition order 
(the first defined trigger has the highest priority). 

In IGC/M there are three types of schedule triggers: user central, system central, and remote. 

The system engineer should define only the user central schedule triggers. 

The system central schedule triggers (STRT, SRST, etc.) are defined by the manufacturer. 

The remote schedule triggers are defined in the Programming Tool Box. The definitions of the 
remote schedule triggers should be identical for all stations. 

To define the user central schedule triggers select the Definition option from the IGC/M Edit 
menu and then the Schedule Triggers option. The screen displayed is shown in Figure 4-13. 

In this screen you may define the names of the triggers in the Trigger Name field (free format). 
These triggers are initiated from the SCADA either manually or by the automatic process. This 
initiation causes the IGC /M Scheduler to activate the schedulesthat depend on these triggers. The 
schedule itself is defined in the IGCNI Scheduler. The essence of the schedule is defined in the 
central by the system user. 

-- Schedule Triggers 

Schedule Triggers 

Definition Table 

Trigger 
Name 

el 

e2 

e3 

<F1/AltF1> - Help/Gen hetp <F4 - 010> - Save & ExitESC> - Abori 
Enter event name 

Fiuure 4- 13. Schedule Triggers Screen 
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3. DEFINING TRANSACTIONS AND DATA SELECTORS 

A transaction in IGC /M is a data transmission from a station to the central or vice versa. Each 
transaction is composed of individual data selectors. The data selector represents a specific 
user-defined cross-section of a data base table. It should be noted that one data selector may 
belong to more than one transaction. 

Defining transactions and data selectors involves the following three screens: 

Communication transactions table screen 

Selectors table (for each communication transaction) screen 

Semigraphic editor (for each data selector) screen 

Example: A pumps table, defined in a station, has five columns, as detailed below: 

Table Name: Pumps 

Ind On/Off 

(bit) 

Alarm 

(bit) 

Flow 

(val) 

Timer 

(val) 

KW 

(val) 

0 

1 

2 

3 

4 

The On/Off column (bit) indicates the ON/OFF state of the pump. 

The Alarm column (bit) specifies the alarm state of the pump. 

The Flow column (value) displays the pump's flow. 

The Timer column (value) includes a timer which determines the time between the 
reception of a command and the activation of the pump. This value is constant and is set 
according to the pump's characteristics. This parameter is defined in the central through 
the SCADA software. 

The KW column (value) indicates the KW power rating of the pump. This parameter is 
needed when performing local calculations (efficiency, etc.). This parameter is also defined 
in the central through the SCADA software. 

Therefore, only the first three columns will be considered when defining transactions and data 
selectors for reading data from the station in the field. 

Ai! above definitio:: are logical (in terms of column and table names). Thus. nroviding the 
possibility to modify the tables structure (column position). The system automatically translates 
the new definitions to the new physical ccordinates. 
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EXAMPLE NO.1 

Description. Restart has occurred in station FOX I after it has gathered information from all 
external devices. Consequently, all data base tables (three) of the station have to 
be uploaded to upgrade IGC/M data base. The station transmits a restart event (in 
the rungs) notifying the MCC that it is ready to transmit all its data base tables. 

Step 1. Define a transaction, named intrgall, to interrogate the FOX1 station data base. The 
destination/source should be defined as REPORTING STATION (FOX1 will report the 
Restart event). 

COMMUNICATION TRANSACTIONS TABLE 

Transaction 

Name 

Destination/Source 

Stations 
Template 
Station 

Selectors Error 

Notes 

intrgall REPORTING STATION FOXI 3 OK 

Step 2. Define three data selectors: fan, pump, and rservor, (for the three data tables: fans, 
pumps, and reservoirs) as described below. The direction is defined as GET with no 
condition, since IGC/M gets the data from the station. The data selector type is defined 
as SPECIFIC (the data selector type is described later in this section). 

COMMUNICATION TRANSACTION intrgall: SELECTORS TABLE 

Selector 
Name 

Direction Condition Data Table Name Data 
Selector 

Error 

Notes 

fan 
pulp 

rservor 

GET 
GET 

GET 

NO 

NO 

NO 

fans 

pumps 

reservoirs 

SPECIFIC 
SPECIFIC 
SPECIFIC 

OK 

OK 

OK 

Step 3. For each table define the parts of the data table to be included in the data selector. 
Mark only the necessary variables to reduce the data base size in IGC/M. Omit the 

---7z,cc ;17:d re not necessary in TGC /M. 

DATA TABLE NAME : for= TOTAL ROWS : 8 

TRANSACTION NAME : intrgall SELECT-c, NAME : fan 

TEMPLATE STATION : FOX1 SEUCTCR ;;i-E : SPECIFIC 

Ind'Power Alarm MaxPur 
(val) (bit) (val) 

0 

1 

2 

3 

4 

6 L 
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In the fans table the MaxPwr variable has been omitted since it is a parameter that is not 
necessary in the IGC/M data base. 

DATA TABLE NAME : pumps TOTAL ROWS : 5 

TRANSACTION NAME : intrgall SELECTOR NAME : pump 

TEMPLATE STATION : FOX1 SELECTOR TYPE : SPECIFIC 

Ind Flow 

(val) 

Status 

(bit) 

#Start 

(vat) 

Presur 

(val) 

0 

1 

2 

3 
4 ..: 

All variables of the pumps table are marked. 

DATA TABLE NAME : pools TOTAL ROWS : 7 

TRANSACTION NAME : intrgall SELECTOR NAME : rsrvor 

TEMPLATE STATION : FOX1 SELECTOR TYPE : SPECIFIC 

Ind Curlvl 

(val) 

Status 

(bit) 

HiLevl 

(val) 

LowLvl 

(val) 

0 

1 

2 

3 

4 

5 

6 * 

. 

The Hi Levi and LowLvl parameters in the reservoirs table are not necessary in the IGC/M data 
base, therefore they are not marked. 

Step 4. Define a schedule, named intrgall, to perform the intrgall transaction when the Restart 
event occurs. The schedule type should be defined as EVEnt and the schedule trigger 
as Restart. Restart should be defined in the Programming Tool Box as an event; it 
should be transmitted by the rungs in the station when a Restart event occurs. 

SChedule Display and Configuration Screen 

Schedule 
Name 

Active Operations Schedule I Schedule 
Type I Trigger 

lintrgall Yes intrgall EVEnt I Restart 
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EXAMPLE NO.2 

Description. Upon system start event (STRT), all data base tables of all stations have to be 
uploaded. 

Step 1. Define a transaction, named intrgsys, to interrogate all stations in the system. The 
destination/source should be defined as ALL ACTIVE STATIONS. 

COMMUNICATION TRANSACTIONS TABLE 

Transaction 

Name 
Destination/Source 

Stations 

Template 

Station 

Selectors Error 

Notes 

intrgsys ALL ACTIVE STATIONS FOX1 5 OK 

Step 2. Define five data selectors: fan, pump, pool, rsrvoir, and tank (for the five 
corresponding data base tables). The4lirection is defined as GET with no condition, 
and the data selector type is defined as SPECIFIC. 

COMMUNICATION TRANSACTION intrgsys: SELECTORS TABLE 

Selector 
Name 

Direction Condition Data Table Name Data 
Selector 

Error 
Notes 

fan 
pulp 
pool 

rsrvoir 

tank 

GET 

GET 

GET 

GET 

GET 

NO 

NO 

NO 

NO 

NO 

fans 

pumps 
pools* 

rsrvoirs 

tanks 

SPECIFIC 
SPECIFIC 

SPECIFIC 

SPECIFIC 

SPECIFIC 

OK 

OK 
OK 
OK 

OK 

Step 3. For each table define the parts of the data table to be included in the selector. Mark 
only the necessary variables to reduce the data base size in IGC/M. Omit the 
variables/parameters that are used in local processes and are not necessary in IGC/M. 
Refer to example no. 1. 

Step 4. Define a schedule, named intrgsys, to perform the intrgsys transaction when the STRT 
event occurs. The schedule type should be defined as EVEnt and the schedule trigger 
as STRT. 

Schedule Display ar,J Configuration Screen 

Schedule' Active! Cpertions! ! Schedule 
Trigger Name 

intrgsys j Yes intrssy, STR1 

--- 1 
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EXAMPLE NO.3 

Description. It is required to update the pumps table in the IGC/M data base every 10 minutes 
upon COS (Change Of State). 

Step 1. Define a transaction, named rprtCOS. The destination/source should be defined as ALL 
ACTIVE STATIONS. 

COMMUNICATION TRANSACTIONS TABLE 

Transaction 
Name 

Destination/Source 
Stations 

Template 

Station 
Selectors Error 

Notes 

rprtCOS ALL ACTIVE STATIONS FOX1 1 OK 

Step 2. Define one data selector: pump (for the pumps table). The direction is defined as GET 
and the condition is COS (Change Of State). 

COMMUNICATION TRANSACTION rprtCOS: SELECTORS TABLE 

Selector 
Name 

Direction Condition Data Table Name Data 
Selector 

Error 
Notes 

pump GET .COS pumps SPECIFIC OK 

Step 3. Define the parts of the table to be included in the selector. Mark only the necessary 
variables to reduce the data base size in IGC/M. Omit the variables/parameters that 
are used in local processes and are not necessary in IGC/M. Refer to example no.1. 

Step 4. Define a schedule, named rpriCOS, to perform the rprtCOS transaction every 10 

minutes. The schedule type should be defined as PERiod and the schedule trigger as 
10 minutes. 

Schedule Display and Configuration Screen 

I 

Schedule Active -Operations Schedule Schedule 
Name Type Trigger 

rprtCOS Yes rprtCOS PERiod j 10 Minutes 
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8.1 COMMUNICATION TRANSACTIONS 

To define communication transactions select the Definition option from the IGC/M Edit menu 
and then the Data Transaction Selectors option. The screen displayed is shown in Figure 4-14. 

- Data Transaction Selectors 

COMMUNICATION TRANSACTIONS TABLE 

Transaction 
Name 

Destination/Source 
Stations 

Template 

Station 
Selectors Error 

Notes 

bootup 

intrgsys 
pmpchk 

rprt2 

ALL ACTIVE STATIONS 

ALL ACTIVE STATIONS 
REPORTING STATION 

LIST OF STATIONS 

FOX1 

FOX1 

FOX9 

FOX5 

2 

8 

3 

5 

OK 

OK 
OK 

OK 

. 

al:ttes 

Cotiiiiun cation T:raris;act; on: 
'' 

Figure 4-14. Communication Transactions Table 

In this table you may define/edit communication transactions. The table consists of five columns 
described below. Each line in the table represents a communication transaction. Once the 
transactions are defined, they may be referenced and used when building the scheduler of the 
specific application. You may insert, delete, copy, or describe transactions by means of the 
Utilities menu. 

8.1.1 Transaction Name 

The name of the communication transaction in free format. 

8.1.2 Destination /Source Stations 

The destination (for sending parameters) or source (for interrogation) stations applies for the 
communication transaction. To get the choice list of destination /source stations. press [F21 when 
the cursor is in the Destinatiof,..`;ource Stations field. There arc six choices, as follows: 
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ALL ACTIVE STATIONS: all the stations which are flagged as active, when the transaction 
is being performed. 

REPORTING STATION: the station that will report an event. This definition is valid only 
for schedules that are connected to an event reported by a station. 

UPON STATION TABLE: as described in the Stations Configuration screen (select the 
Schedules Information option from the Utilities menu). In this case the destination of the 
transaction is not defined, but for every station you should define the relevant schedules. 

LIST OF STATIONS: all stations assigned from the list of stations. When this option is 
selected, a list of all defined stations is displayed. For each station you have to enter 'Yes' 
or 'No' ('Yes' will include the station in the list). Later on, you may modify the list by 
pressing [Enter]. 

ACTIVE OR REPORTING: all active stations or the reporting station for periodic and event 
schedules. If the schedule is activated on time-basis then a transmission to all stations will 
be issued. If the schedule is activated on event-basis then a transmission to the reporting 
station will be issued. 

LIST OR REPORTING: according to the list of stations or the reporting station. 

For example, if you want to activate a schedule upon a remote event then you should define the 
Destination/Source Stations as Reporting Station. 

NOTE 

- In any case, if the station is not active, the transaction is not sent 
to it. 

8. 1 .3 Template Station 

The template station is the station that will be used as reference wIlf.'n ihe tables of the 
data selectors which belong to the current transaction. Use [F2] to select the template station 
from the list of stations. 

NOTE 

A data selector can not belong to two communication transactions 
with different template stations. 

S.1.4 Selectors 

The Selectors field displays the number of selectors defined for the current communication 
transa-tion. At the first access of this table, the value of the field is '0'. Pressing [Enter] will 
zoom into the selectors table - see paragraph 8.2, Selectors. 
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8.1.5 Error Notes 

The Error Notes field will display one of the following messages, according to the 
communication transaction status. It should be noted that if all data selectors of a transaction are 
not OK the transaction will not be performed. Data transactions that are OK or semi-OK (%SLC) 
will be performed. 

OK - All data selectors entries are valid. 

? SLC - Data selectors are not defined yet. Proceed to define data selectors. 

* SLC - All data selectors are not valid anymore in consequence to a specific action such 
as station delete, station update, etc. 

% SLC - Only part of the data selectors are valid. 

? SYS - General fail condition. This message should not appear. If it does appear, contact 
your dealer. 

NOTE 

For all error notes in the system: 

- The ? sign indicates that something has not been defined yet. 

- The * sign indicates that a valid definition has become invalid. 

- The % sign indicates partial validity. 
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8.2 DATA SELECTORS 

The data selectors table, shown in Figure 4-15, will contain all the selectors of the zoomed 
transaction. You may define up to eight selectors for one transaction. 

The table consists of six columns/fields described below. Each line in the table represents one 
selector. You may insert/delete/copy/edit description of selectors by means of the Utilities menu. 

8.2.1 

-- Data Transaction Selectors. 

COMMUNICATION TRANSACTIONS TABLE 

COMMUNICATION TRANSACTION bootup: SELECTORS TABLE 

Selector 
Name 

Direction Condition Data Table Name Data 
Selector 

Error 
Notes 

sell 

sell 
sel3 

sel4 

GET 
GET 

GET 

GET 

NO 

NO 

NO 

NO 

Qualifiers 

pumps 

valves 

pools 

SPECIFIC 

SPECIFIC 
SPECIFIC 

SPECIFIC 

OK 

OK 

OK 

OK 

ACt -<F10 - Abort 

,....903*OtcA00q Otce*Lit 

Selector Name 

Figure 4-15. Selectors Table 

The name of the selector in free format. You may select pre-defined selectors (of another 
transaction) by using [F2]. 

NOTE 

If you select and modify an existing selector, the modifications will 
affect all transactions that this selector belongs to. 

8.2.2 Direction 

This field defines the direction of the current selector from the central point of view. Press [F2] 
for available choices: 

° GET - Data is transferred from the station to the ce:itIT:i 

4 SEND - Data (paran......$) is transferred to the . 

68P02993G60 4-25 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 645 of 814



Setup & Operation 

8.2.3 Condition 

The Condition field specifies the type of condition to be used for the current selector. There are 
three possible selections, displayed by pressing [F2]: 

NO - No condition is used 

COS - Get or send data that has been flagged as having a Change Of State (COS). 

When getting data from a calculated table in the remote, it is necessary to set the COS flag 
of the appropriate row in the rungs (the system automatically resets this COS flag). 

When sending parameters from the SCADA, you can use the COS condition in order to 
send only the relevant parameters. 

USER DEF - The condition may be defined by the system engineer in a free format, as 
described in the following subparagraph. 

8..2.3.1 User-Defined Condition 

General 

If the NO and COS conditions are not sufficient to define the condition of the selector, you 
should use the User-Defined condition. It enables you to define any logical condition on any 
variable in the data base in order to interrogate or update the RTUs for data as specified by the 
data selector. If the condition/s is/are met, the data specified by the selector is transferred. 

For example, refer to the Pumps table below. Assume that you want to transfer to the center the 
table row of every device that has an alarm (its Alarm variable is 1). 

In this case, in the data selector you should mark the complete table (all rows), and the condition 
should be: [ (Alarm = 1) ]. 

Table Name: Pumps 

Ind On/Off 

(bit) 

Alarm 

(bit) 

Flow ; 

(val) 

Timer 

(vat) 
KW 

(val) 

0 1 0 16 5 .200 
1 1 0 11 4 

2 -I 15 

_220. 

220 
b 16 5 210 

4 1 0 12 5 220 

In this example only row 2 (device no. 2) will be transferred, since its Alarm bit is I. 
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The User-Defined option also allows you to define a set of conditions. Referring to the above 
example, the set of conditions may be: [ (Alarm=1) AND (Flow > 18) ]. Then, only the rows 
that meet these conditions will be transferred. 

Furthermore, the User-Defined option allows you to define a condition referring to a specific 
device. Again, referring to the above example, the condition may be: [ (Alarm:3= I) ], i.e., data 
will be transferred only if the Alarm bit of device no. 3 is 1. 

The User-Defined option may be the best solution for defining complex expressions by nesting 
several simple conditions, such as: [ [ (Alarm =1) OR (Flow> 18) ] AND [ (Timer <5) ] ]. Note 
that three levels of nesting are allowed. 

Defining User-Defined Condition 

When the data selector condition is defined as USER DEF, a window is opened for defining the 
condition - see Figure 4-16. At first access, the status of the condition is * CND to indicate that 
it is not valid. After defining the condition correctly, the status should be OK. 

-- Data Transaction Selectors 

COMMUNICATION TRANSACTIONS TABLE 

COMMUNICATION TRANSACTION bcotup: SELECTORS TABLE 

Selector Direction Condition Data Table Name 

Name 

se 
User De fined Condit'iOn 

Data 
Selector 

Error 
Notes 

CND - 

/AA, 
r 

- 
,-Save 8 Exit 

tt0Wirv.tiiejomitat: [ (a > 1) CR = 

Figure 4-16. User-Defined Condition Window 

Note that if you define the condition before defining the data table name, an error message will 
be displayed, indicating that you are referring to a variable which its data base table is not 
defined. Therefore, to avoid the error message, specify the data base table before defining the 
condition. 
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The user-defined condition includes arithmetical expressions (with opcodes such as: =, !=, > 
<) and logical expressions (with the OR and AND opcodes). Note that the condition is limited 
to 1,024 characters. 

The format of an arithmetical expression is: I ( operand opcode value I I. 

Two arithmetical expressions with the OR or AND opcode form a logical expression, i.e., 
[(exprl) OR (expr2)). For example, [(Alarm =l) AND (Flow > 18)). 

A logical expression may include up to three levels of brackets. For example: 
[[[(Alarm =1) AND (Flow >5)1 OR [(Alarm=1) AND (Presur<9)1) AND [(Emrgn=1))). 

Note that the user-defined condition may include several logical expressions as abovementioned. 

a) Operand 

The operand may be any variable in the current table or any other table in the data base. Its 
format varies according to its location (current table or another table), and according to the 
data table type (single-column or multi-column), as detailed in the following table: 

Operand Example 

For a multi-column table: 

The variable is in the current table column name Presur 

The variable is in another table table_name.column_name Pumps.#Strt 

A specific variable in the current table column_name:row_number Run Tim:5 

A specific variable in another table table name.column name:row number _ _ _ Pumps.Flow:3 

For a single-column table: 

The variable is in the current table COLUMN 0 COLUMN 0 

A specific variable in the current table row name Temp 

The variable is in another table table_smpl.column_0 Prm.column 0 _ 

A specific variable in another table tablesmpl:r0%.vname Prm.LoFlow 

b) Opcode 

The opcode may be one of the following: 

Equal to 

t 

4-28 

Not equal to 

>S Greater than. sit-tncd 
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<S Less than, signed 

>U Greater than, unsigned 

<U Less than, unsigned 

The default for > or < is signed 

XOR (for bit-by-bit masking operations) 

& AND (for bit-by-bit masking operations) 

c) Value 

The value depends on the variable data type and the opcode, as detailed below: 

If the variable is discrete, then the value may be either 0 or I. 

If the variable is analog and, 

- the opcode is signed, then: -32,768 s value s +32,768. 

- the opcode is unsigned, then: 0 s value s 65,535. 

- the opcode is for masking operations, then: -32,768 s value +65,535. 

8.2.4 Data Table Name 

The-name of the data table chosen from a choice list. The choice list includes all the tables that 
exist in the template station. 

8.2.5 Data Selector 

The Data Selector field indicates the type of selector: specific or dynamic. 

With specific data selector you directly define the parts of the data table to be included in the 
selector. 

With dynamic data selector you indirectly define the rows of the data table to be included in 
the selector by selecting one of 10 parameters to -contain the row number. The real row numbers 
will be inserted at runtime into the parameters from the SCADA either manually or by the 
automatic process control. 

When the D111(1 Se!eerar field is accessed for the first time. its content is empty. Pressin2, [F2) 
will display a choice menu: SPECIFIC, DYNAMIC.. aild I (the difference 1.,et,.;een 
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DYNAMIC.. and DYNAMIC I is that DYNAMIC .1 applies only to one parameter). After selecting 
one of the three choices, an appropriate screen will be displayed. 

NOTE 

If you modify a data selector, it will influence all the transactions 
that it belongs to. 

8.2.5.1 Specific Data Selector 

Once the specific data selector has been selected, the screen displayed is shown in Figure 4-17. 

- Data Transaction Selectors 

DATA TABLE NAME : Qualifiers TOTAL ROWS : 10 

TRANSACTION NAME : t1 SELECTOR NAME : sl 

TEMPLATE STATION : A SELECTOR TYPE : SPECIFIC 

Ind vat 

(vat) 

bit 

(bit) 

tmr 

(vat) 

0 

i 
2 

3 

4 

5 

6 

7 

8 

9 

, , - . 

Figure 4-17. Specific Data Selector Table 

The specific data selector table displays the data table structure (as it appears in the Programming 
Tool Box). You may mark parts of the data table (fields, full rows, full columns, or full table) 
to be included in the selector by means of the following dedicated function keys: 

[F5] - Mark field 

[F6] - Mark to end of column 

[F7] - Mark to end of row 

[F8] - Mark to ci:d of table 

[Shift-F-5] - Unmark field 
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[Shift-F6] - Unmark to end of column 

[Shift-F7] - Unmark to end of row 

[Shift-F8] - Unmark to end of table 

Note that there are some rules for marking fields. The system considers the first marked row as 
the pattern for all the rows of the table. In the above table, the first and third fields of row no.0 
are marked. If the system will find other marked fields in the following rows (1 and up), you 
will not be able to save the selector since it is not defined correctly. 

An example of an incorrect marking is shown in Figure 4-18. 

-- Data Transaction Selectors 

DATA TABLE NAME : Qualifiers TOTAL ROWS : 10 

TRANSACTION NAME : tl SELECTOR NAME : sl 

TEMPLATE STATION : A SELECTOR TYPE : SPECIFIC 

Ind val 

(val) 

bit 

(bit) 

tmr 

(val) 

0 

2 

3 

4 

5 

6 

7 

8 

9 

Figure 4-18. Incorrect Marking 

In order to interrogate specific variables that cause an incorrect marking, you should separate 
such interrogation to several selectors. 

In the above example, you may separate the interrogation to two selectors: 

one selector for columns 0 and 2 

second selector for column I 
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8.2.5.2 Dynamic 1 Data Selector 

Once the Dynamic 1 data selector has been selected, the screen displayed is shown in 

Figure 4-19. 

-- Data Transaction Selectors 

DATA TABLE NAME : values TOTAL ROWS : 16 

TRANSACTION NAME : t1 SELECTOR NAME : s2 

TEMPLATE STATION : A SELECTOR TYPE : DYNAMIC 1 

Prm 

No. 

BGRN 
(val) 

BSTN 

(val) 

BIND 

(val) 

BIND 

(val) 

0 

Figure 4-19. Dynamic 1 Data Selectbr Table 

The Dynamic 1 data selector table displays a parameter number column and one row of the data 
table structure. The row in this screen receives a parameter number (to be used in the SCADA 
system) rather than a number. You may mark parts of the row by the same dedicated function 
keys described in the previous subparagraph. 

The Dynamic 1 data selector should be used as described in the following exaniple: 

A station table indicates the water level in 10 different reservoirs. The SCADA computer 
requires data from one reservoir at a time. In this case, you may define one transaction with one 
Dynamic 1 data selector rather than defining 10 different transactions. 
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8.2.5.3 Dynamic Data Selector 

Once the Dynamic data selector has been selected, the screen displayed is shown in Figure 4-20. 

- Data Transaction Selectors 

DATA TABLE NAME : values TOTAL ROWS : 16 

TRANSACTION NAME : tl SELECTOR NAME : s2 

TEMPLATE STATION A SELECTOR TYPE : DYNAMIC.. 

Prm 
No. 

6GRN 

(val) 

- BSTN 

(vat) 

BIND 

(val) 
BIND 
(val) 

0 

7 

0 

0 

9 

0 

0 

0 

0 

0 

-0j4f.f.*:4TF;i6,*0.:Y4fir 
ifar)OfeW:F6>maiV 

Figure 4-20. Dynamic Data Selector Table 

The Dynamic data selector table displays a parameter number column and the complete data table 
structure. 'Each row in this screen receives a parameter number (to be used in the SCADA 
system) rather than a number. You may mark parts of the data table by the same dedicated 
function keys previously described. 

The dynamic data selector should be used as described in the following example: 

A station table indicates the water level in 10 different reservoirs. The SCADA computer 
requires data from two reservoirs at a time. In this case, you may define one transaction with a 
Dynamic data selector rather than defining 10 different transactions. 

Note that you may mark a range of rows by using two parameters, as described in Figure 4-21. 
If, for example, parameter no.3 is 7 and parameter no.4 is 15, then rows 7 to 15 are marked. 
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- Data Transaction Selectors 

DATA TABLE NAME : Qualifiers TOTAL ROWS : 10 

TRANSACTION NAME : tl SELECTOR NAME : sl 

TEMPLATE STATION : FOX4 SELECTOR TYPE : SPECIFIC 

Ind val bit tmr 

(val) (bit) (val) 

3 

4 

0 

0 

0 

0 

0 . 

0 

0 

0 

Figure 4-21. Dynamic Data Selector - Range of Rows 

8.2.6 Error Notes 

The Error Notes field will display one of the following messages, according to the selector status. 
A selector that is not OK will be inactive (not to be transmitted). 

OK - Selector definition is valid. 

? TAB - Data table is not defined yet. Define it. 

* TAB - Data table is not valid anymore because of an update or a 'not active' definition 
of the table in the Stations Configuration screen. 

ROW - Row (Y) is not valid anymore. The table has been updated and the marked row 
does not exist anymore. 

* COL - Column (X) is not valid anymore. The table has been updated and the marked 
column does not exist anymore. 

STAY - Template station is not valid anymore. The station has been deleted. 

* CAD - The user-defined condition is not valid anymore. 

? SYS - system error. This message should not appear. If it does appear. contact 
Your dealer. 
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9. DEFINING BROADCASTS 

9.1 GENERAL 

a) Introduction 

A broadcast should be used when an operation is to be performed simultaneously in a group 
of stations. 

The group of stations may consist of either all stations in the system or only specific stations. 
The composition of the group of stations may be fixed and known in advance or may 
dynamically change according to various conditions. 

Therefore, the broadcast message includes two types of data: 

data for setting the group of stations 

data for performing the required command 

The broadcast message is simultaneously sent to all stations in the system. Every station, when 
receiving the broadcast message, checks if it belongs to the destination group (according to the 
data that sets the group of stations). Every station that indeed belongs to the destination group 
will carry out the broadcast command. 

NOTE 

For broadcast transmissions there is no acknowledgement. 

b) Site-Groups 

The destination group of the broadcast command is called site-group. 

A site-group is defined by a logical condition. When receiving the broadcast message, the station 
checks the logical condition. If it is true then ire station belongs to the site-zroup. otherwise it 
does not belong to the site-group. 

The logical condition is defined by using a variable, called qualifier, that exists in the data base 
of all the stations in the system, and comparing it to a value, called qualifying value. 

For example: q0=5. q0 is the qualifier, and 5 is the qualifying value. 

All the qualifier variables reside in a sin?le-column remote data table, called Qualifiers table. 
The variable names and their indexes in this table should be identical in all the stations in the 
system. 
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c) Group-Controls 

The broadcast command is called group-control. 

This command may assign a value, called controlled value, to a variable, called controlled 
variable. This command is simultaneously performed in all stations that belong to the site-group. 

All the controlled variables reside in the same Qualifiers table (see above). It is very important 
to differentiate between the qualifier names and the controlled variable names. For example, ql 
may be a qualifier name, and cntrl5 may be a controlled variable name. 

d) Activating Group-Controls 

There are two ways for activating a group-control, as follows: 

1) From the IGC/M scheduler - as a schedule operation. In this case, the controlled value is 
fixed and predefined. 

2) From the SCADA. In this case, the controlled value is defined as a variable. Each time that 
the broadcast message is sent (either manually or by using the SCADA process control) the 
controlled value variable is assigned a specific value. 

e) Examples 

1) Send a broadcast to all the stations in the system that will assign the Cntrl5 variable with the 
value of 18. 

Since the broadcast message is addressed to all the stations in the system, we have to define 
a qualification that is true for all the stations. 

Suppose that q0 is the element in the first row in the Qualifiers table. By using the rungs q0 
should be assigned the same value (in this example q0=1) in all the stations. Therefore, the 
logical condition for belonging to the site-group will be [ q0=1 ]. 

Since the operation to be performed is to assign the Cntrl5 variable with the value of 10, the 
group-control should be defined as Cntrl5 =18. 

The complete broadcast message is the following: [ if (q0= 1) then (Cntrl5 =18) ]. 

2) A clock synchronization should be sent to all the stations that have been-reset in the last 
seconds. 

In this example, qualifier (40 is the time since a station has been reset and the qualifying value 
is 5 seconds. The controlled variable ql is defined as clock synchronization and its values are 
either for svochronizint.z :u U for 110' synchronizin2. 
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In this case, the broadcast is defined as: [if q0 = 5, then q I = I]. The interpretation is that 
all the stations, which have been reset in the last 5 seconds, will be synchronized. 

It is possible to send a variable group-control (with variable controlled value) from the 
SCADA by defining a group-control field point and sending a command with this point. The 
qualifying value will be assigned to this point each time it will be sent. 

9.2 DEFINING SITE-GROUPS 

To define site-groups select the Definition option from the IGC/M Edit menu and then the 

Broadcasts option. From the Broadcasts menu choose the Site-Groups option - see Figure 4-22. 

rice -croups 

Site-Grouping Definition table 

Site-Group 
Name 

Qualifier 
Name 

Qualifying 
Value 

Error 
Notes 

sgl 

sg2 

sg3 

q0 

91 
q2 

10 

20 

30 

OK 

OK 

OK 

Figure 4-22. Site-Groups Screen 

The site-group table has four columns/fields described below. Each line in the table represents 
one site-group. You may add. delete. copy, or edit description of site-groups by means of the 

9.2.1 Site-Group Name 

The Site-Group Name is the logical name of the site -group in free format. 
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9.2.2 Qualifier Name 

The Qualifier Name is the name of a variable as defined in the Programming Tool Box in the 
Qualifiers table. You may either enter its name or press [F2] to get it from a choice list. The list 
of variables is received from the Programming Tool Box. 

The Qualifier er Name should exist in all the stations in the system with the same index. If it is not 
the case, an error note will appear in the Error Notes column. 

9.2.3 Ouali&ing Value 

The Qualifying Value field should contain the value of the criterion variable. Upon receiving the 
group-control, the station checks this value to decide whether it belongs to the site-group or not. 
The qualifying value is the parameter that makes the site-groups dynamic. 

9.2.4 Error Notes 

The_Error Notes field is not accessible by the user. It will display one of the following messages: 

OK - Element is suitable, site-group is OK. A group-control that is connected to a 
site -group, which is not OK, will not be activated. 

* NO SUCH ELEMENT - The chosen element is not found in at least one of the stations 
that are in the Edit DB. 

* COORDINATES MISMATCH - The element is differently located in the stations (the 
qualifier name exists in all the stations but in different rows). 

4-38 68P02993G:30 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 658 of 814



Setup & Operation 

9.3 DEFINING GROUP-CONTROLS 

To define group-controls select the Definition option from the IGC/M Edit menu and then the 
Broadcasts option. From the Broadcasts menu choose the Group-Controls option - see 
Figure 4-23. 

- Group-Controls 

Group-Controls Definition table 

Control 
Name 

Site-Group 
Name 

Controlled 
Variable 

Controlled 
Value 

Error 
Notes 

sc1 

sc2 

sg1 

sg3 

q3 
q4 

110 

33 

OK 

OK 

4.X.VW - HetpfGen help -04> - Utilities <110> - Save & Exit <ESC> - Abort 
nt`er >aame 

Figure 4-23. Group-Controls Screen 

The group-control table has five columns/fields described below. Each line in the table represents 
one group-control. You may add, delete, or copy group-controls by means of the Utilities menu. 

9.3.1 Control Name 

The Control Name is the logical name of the group-control in free format. 

9.3.2 Site-Group Name 

The Site-Group Name field is the name of the site-group on which the action will be performed. 
You may either enter its name or get it from a choice list by pressing [F2j. 
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9.3.3 Controlled Variable 

The Controlled Variable is the name of a variable, as defined in the Programming Tool Box in 

the Qualifiers table, that defines the action to be performed. You may either enter its name or 
press [F2] to get it from a choice list. The list of variables is received from the Programming 
Tool Box. 

The Controlled Variable should exist in all the stations in the system with the same index. If it 
is not the case, an error note will appear in the Error Notes column. 

9.3.4 Controlled Value 

The Controlled Value field should contain the new value of the controlled variable. 

9.3.5 Error Notes 

After entering the controlled variable name, the Error Notes field, which is not accessible by the 
user, will display one of the following messages: 

OK - Controlled variable is suitable, group-control is OK. If the group-control is not OK, 
the group-control will not be activated. 

* ELEVI EQ QUALIFIER - The chosen controlled variable is equal to the site-group's 
qualifier variable (not allowed). 

* SET INVALID - The chosen site-group is invalid (see the error notes for this site-group 
in the site-group screen). 

* NO SUCH ELEMENT - The chosen controlled variable is not found in at least one of 
the stations of the edit data base. 

* COORDINATES MISMATCH - The controlled variable is differently located in the 
stations (the controlled variable exists in all the stations but in different rows). 
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10. DEFINING SCHEDULES 

10.1 GENERAL 

A schedule consists of a list of operations and one or more triggers. The operations defined are 
performed when at least one of the triggers definition is true. 

The schedules are activated according to their priority in case that two or more triggers have 
become true at the same time. The priorities of the schedules are determined by their definition 
order (the first schedule defined has the highest priority). If a trigger becomes true during the 
execution of a current schedule and its schedule priority is higher than the current schedule 
priority, then the system will suspend the operations of the current schedule and perform the 
operations of the new schedule (with the higher priority). 

The priority re-scheduling takes place only in between operations; i.e., if a prior schedule is to 
be activated and an operation is currently being executed, the scheduler will complete the current 
operation and only then will execute the prior schedule. Therefore a long operation may delay 
the execution of a prior schedule. For this reason you should define small operations to enable 
fast execution of prior (more important) schedules/operations. 

A trigger occurrence will cause its schedule to start executing only if between triggers 
occurrences the schedule operations have been completed. 

The maximum number of schedules is defined in the Data Base Parameters screen. 

NOTES 

- 1) If schedules were not defined, the data base will not be updated 
during run time. 

2) It is mandatory to define one or more schedules, triggered by 
the STRT (system start) event, that will read the data bases of all 
stations, so that the initial data base in IGC/M- will be updated. 
This action is necessary, especially when operating with SCADA, 
since without values from the stations the SCADA will receive ??? 
or *** (depending on the SCADA software) as a reply to the 
interrogation of the IGC/M data base. 

10.2 SCHEDULE TYPES 

The system provides eight types of schedules, as detailed below: 

Periodic - on time basis 

F.vent - upon user central, remote, or system coura; triooers 
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Periodic or event - combination of the above 

Time list - specific definition of time/date 

Periodic or time list - combination of the above 

Event or time list - combination of the above 

Periodic or event or time list - combination of the above 

Force - manual activation from the Scheduler Monitor 

10.3 SCHEDULE DEFINITION 

To define schedules choose the Scheduler option from the IGC/M Edit menu. The schedule 
display and configuration screen will be displayed - see Figure 4-24. 

The schedule display and configuration table has five columns/fields described in the following 
subparagraphs. Each line in the table represents one schedule. You may add, delete, or copy any 
schedule by means of the Utilities menu. 

10.3.1 Schedule Name 

The logical name of the schedule in free format. Remember that the order of definition 
determines the priority of the schedules. 

-- Scheduler 

Schedule Display and Configuration Screen 

Schedule 
Name 

Active Operations 
If 

Scher!ule 

Type 
Schedule 
Trigger. 

intrgl 

sch2 
pmpchk 

Yes 

Yes 

Yes 

intrg PERiod 

tl ... PER+EVE+TL 

pmpchk PER-EVE 

20 Minutes 
20 Seconds ; e3 ; I 

20 Hours ; el 

<F1/AltF1,-- Help:Gert help <F4> - U7:1;: 

Enter sc:leage 

tr` .1. 

<F70> - Save & Exi.t .ESt> AblFt 

11 
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10.3.2 Active 

This field indicates if the schedule is active or not ('Yes' or 'No'). If the schedule is defined as 

not active, it will not be activated even when its trigger becomes true. 

10.3.3 Operations 

The Operations field displays the operations to be performed in the current schedule. At the first 
access of this table, the field is empty. Pressing [Enter] will display the Operations list window 
- see Figure 4-25. 

The operations list table consists of three columns/fields described below. Each line in the table 
represents one operation. You may add, delete, or copy operations by means of the Utilities 
menu. 

If only one operation is defined, then its name is displayed. If there are more than one operation, 
then the name of the first operation is displayed with three dots following. 

10:3.3 . 1 Operation Type 

Determines the type of operation. You may select (press [F2]) one of the two options: 
Transaction or Group-Control. 

-- Scheduler 

Schedule Display and Configuration Screen 

Schedule 
Name 

Active Operations Schedule Schedule 
Type Trigger 

' 

ie 

sch3 

Tes 
Yes 

Yes Operation 
Iype 

Operations list: 

Operation 
Mame 

:Error 

Transaction 
GroupControt::: 

Group7'contuir. 

tl OK 

OK 

OK 

e3 ; I 

<F1/AltFl? - Help/Gen help-F4> - Utilities <r1C> - Sae s Exi! <ESC> Abort 
Press <F2 to get choice list. 

Figure 4-25. Operations Lis; Table 
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l0.3.3.2 Operation Name 

The name of the transaction or group-control to be activated. Press [F2] to get a choice list of 
the transactions/group-controls defined in the previous steps of the setup. 

10.3.13 Error Notes 

This field is not accessible by the user. It displays the status of the operation which may be either 
OK or * INVALID. The operation might be invalid due to data base changes. 

If the operation is invalid, it will not be activated. If all the operations of a schedule are not 
valid, the schedule itself becomes invalid and *** will be displayed in the Operations field. 

10.3.4 Schedule Type 

Defines the type of schedule. You may select one of eight types from a choice list, as follows: 

PERiod - periodic, on time basis 

EVEnt - upon user central, remote, or system central schedule triggers 

PER+EVE - periodic or event, combination of the above 

Time List - specific definition of time/date 

PER+TL.- periodic or time list, combination of the above 

EVE+71, - event or time list, combination of the above 

PER+EVE+TL - periodic or event or time list, combination of the above 

Force - manual activation from the Scheduler Monitor 

10.3.5 Schedule Trigger 

The schedule trigger opens, according to the Schedule Type selection, an appropriate window to 
define the triggers of the current schedule. 

The following subparagraphs describe the triggers of the basic schedule types (periodic, event, 
timelist, and force). 

After defining the triggers, the Sched:s!,. 1:::;;1 will display the followin9, (or ally 
combi, 
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 The time interval in case of a periodic trigger. 

The name of the event in case of an event trigger. 

The / sign in case of a time list trigger 

10.3.5.1 Periodic Trigger 

The Periodic Trigger window is shown in Figure 4-26. 

-- Scheduler 

Setup & Operation 

Schedule Display and Configuration Screen 

Schedule 
Name 

sch2 

sch3 

Active Opeiations Schedule 

Type 

Sched6le 

Yes 

Yes 

Figure 4-26. Periodic Trigger Window 

The Periodic Trigger window includes two fields: Unit and Interval. 

The Unit field is the time unit parameter of the trigger. The time unit parameter may be one of 

the following: second, minute, hour, day, week, month, and year. 

In the Interval field enter the desired interval for the selected time unit. 
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10.3.5.2 Event Trigger 

The event trigger window consists of one field: Event - see Figure 4-27. You may select one of 
the predefined system, remote, or user schedule triggers displayed in a choice list. 

-- Scheduler 

Schedule Display and Configuration Screen 

Schedule 
Name 

Active Operations Schedule Schedule 
Type 

S. 

sch2 

sch3 

Yes 

Yes ti 
PER +EVE 

PER+EVE 

.Event.1r1.gger 

.. . 

. . . 

Press <F2> to tet choice list 

Figure 4-27. Event Tri2ger Wiridow 

10.3.5.3 Time List Trigger 

The Time List Trigger window is shown in Figure 4-28. It includes six date/time fields for 
various definitions. 

For example, you may define: every Monday at 7:30 AM, or every 1st of January at 1:00 AM, 
or any other definition. 

Yo:! combine between p.vo (or ITIC):" trigger cad 
he every Sunday at 8:00 PM or every 15th of the month at 9:3u PM. These examples are defined 
in two lines. (the relation between the lines is OR). 

The maximum number of timelists per schedule is defined in the Data Base Parameters screen. 
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ScheCuer 

Schedule Display and Configuration Screen 

Schedule 
Name 

Active Operations Schedule Schedule 

Type Trigger 

schl Yes tl 

sch2 Yes t1 

PERiodi 

PER*EV 

Triggers 

. . - . 

I =e. List Trigger 

, . 

.214tive Hour! Minute Weekday Day Month Year 

. - 
20 00 Sunday 

yes-. 21 30 
. ..: I 

15 

Time-List 

Figure 4-28. Time List Trigger Window 

10.3.5.4 Combined Trigger 

To define a combined trigger select one of the following schedule types: 

PER+ EVE - periodic or event 

-PER - periodic or time list 

EVE+TL. - event or time list 

PER+ EVE+ 71 - periodic or event or time list 

The following screens provide a step-by-step example of defining a periodic+event schedule 
trigger. 
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Step 1. Choose PER-EEVE schedule type. 

-- Scheduler 

Schedule Display and Configuration Screen 

Schedule 
Name 

Active Operations Schedule 
Type 

Schedule 
Trigger 

schl Yes locotup PER+EVE 

Figure 4-29. Periodic and Event Trigger Definition 

Step 2. Press [Enter] when the cursor is on the Schedule Trigger field. 

-- Scheduler 

Schedule Display and Configuration Screen 

Schedule 
Name 

Active Operations Schedule 
Type 

Schedule 
Trigger 

.004MCW Yes 7!MiC=IggVT.-:.:ii Triggers 

Period -Event 

??? 

<F1> - Sella <F10 - Save & Exit'<ESC> Atort 
Press <E4TER> to get periodic trigger information 

Figure 4-30. Trioers Window 
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Step 3. Press [Emer] when the cursor is on the Period field. 

-- Scheduler 

Setup & Operation 

Schedule Display and Configuration Screen 

Schedule 
Name 

Active Operations Schedule 
Type 

Schedule 
Trigger 

.ii4.. WW: 4;',6VM.- -146 Triggers 

Periodic Trigger 

Interval Unit 

Event 

? ? ? 

Press 'p2' to get choice choose : tinie : 

Figure 4-31. Periodic Trigger Window 

Step 4. Press [F2] when the cursor is on the Unit field and select the unit from the displayed 
choice list. Following, enter a number in the Interval field, and press [Esc]. 

Scheduler 

Schedule Display and Configuration Screen 

Schedule 
Name 

Active Operations Schedule j Schedule 
igger 

Second 
Minute 
Hour 
Day 

- Week 

Month 
Year 

sth 1:. riggers 

Event 
igger 

??? 

erval 

<F1> - Help <T10> - Save.& Exit-ESC,Abort 
Cursor keys scr011, ENTER selec'tsand.ESZ exits cntemenu 

re 4-32. Periodic Trigger - Time interval Definition 
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Step 5. Press [Enter) when the cursor is on the Event field. 

-- Scheduler 

Schedule Display and Configuration Screen 

Schedule 
Name 

Active Operations Schedule 
Type 

Schedule 
Trigger 

scM -:"r:."::", 
Yes 

;:.....71.77""). , -....F0 
Triggers 

Period 

3 Months 
Event Trigger 

Event 

Press 
- Sav &EXt ESC - Abort 

et choice list 
............ 

Figure 4-33. Event Trigger Window 

Step 6. Press [F2] to get a choice list of all predefined event triggers; select one from the list. 
Press [Esc]. 

-- Scheduler 

Schedule Display and Configuration Screen 

Schedule 

Name 

Active Operations Schedule 

Type 

Schedule 

Trigger 

bootup 

Period 

3 Months 

':SRST 

ligger 

XonXcf... 

<F1> - Selp <710> -;-SavOM<ESC> - 

Cursor keys scrollENTER,Setects'and ESC xtS :hcice menu 

Figure 4-34. Ever:i Triooer DHon 
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Step 7. After exiting from all zoomed windows, you can see an abbreviated format of your 

schedule triggers definitions. 

Scheduler 

Schedule Display and Configuration Screen 

Schedule 
Name 

Active Cperations Schedule 
Type 

Schedule 
Trigger 

schl Yes bootup PER+EVE on 
' 

AFT/Alt/1> - Hetpibert. .. 
jil'es"-<E10> Save & Exit <ESC> - Aboc 

Press <ENTER> key is get trigger lnforiigg6n 

Figure 4-35. Periodic+Event Schedule Trigger 
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CHAPTER 5. CONFIGURATION 

1. GENERAL 

The IGC/M configuration consists of a set of parameters and values which define the operational 
modes of the system in different aspects. When the system is operating, it uses only one 
configuration, named: Current Configuration. 

IGC /M enables you to define several configurations (off-line configurations) to be used in 
different modes of operation. The current (first) configuration has been defined during program 
installation. The configuration is identified by the directory where it resides (and not by a name). 

Furthermore, you may create a configuration, named: Nextboot Configuration, to be used at the 
next boot of IGC/M. This configuration is saved under the NEXTBOOT subdirectory under the 
configuration directory. 

You may create other configurations either in the same manner you have created the first 
configuration, as described in chapter 2, Installation, or by using the 'copy' utility. It should be 
noted that different configurations reside in separate disk directories (only one configuration on 
one directory). 

The IGC/M configuration consists of several files. Some -of the files are: MCM.CFG, 
RMCM.BAT, AUTOEXEC.BAT, CONFIG.MCM. 
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2. CURRENT CONFIGURATION 

2.1 GENERAL 

To access the Current Configuration screen, select the Coqiguration option from the IGC/M 
main menu and then the System Configuration option. The System Configuration menu is 

displayed - see Figure 5-1. 

1GC/M Main Menu 

Monitor Edit 08 Select 08 To Edit cpf#1:-9W#X.Ip9 Utilities 

-1/Attri*:- 

4...ti#C.Ohf4.tigt.40.00. 

Figure 5-1. System Configuration Menu 

NOTE 

The options in this menu vary according- to the defined 
configurations. The Nextboot Configuration option will appear only 
if such configuration has been defined (see paragraph 3). 

From the displayed menu select the Current Configuration option. The Current Configuration 
screen; shown in Figure 5-2, will be displayed. 

The top line displays the Configuration directory. The Configuration directory is the one you 
have specified prior to the installation process. 
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Cor.figuration Dir: C:\CCB\MOSCAD 
Current-Online 

Application Directory: 
Data Base Name - 

SCADA Type 
Communication 
Baud Rate 
Screen Save 

Remote Type 
Password 

Communication Driver.: 
Background Programs..: 

C:\COB 
MOSCAD Max Data Base Size: 49152 

OMACS Node Type - Single 
COMM 

9600 Communication Port: Com; 

Yes 

MOSCAD 
FASTCOM 
Task Loading Area 
Load High Memory 

Expanded Memory 

Figure 5-2. Current Configuration Screen 

The configuration status is displayed in the second line. It may receive one of the following 
statuses: 

Current-Online - 

Current-0 ine - 

Nextboot-Online - 

Nextboot-Oft7ine - 

Not current-Online - the system is online but the displayed configuration is not current 
(the configuration has been selected from Other and Choose. 

usually when accessing this screen from the menu. 

during installation. 

the nextboot configuration is displayed, the system is online now. 

the nextboot configuration is displayed, the system is not online. 

Not current-0 - the system is not online and the displayed configuration is not 
current (the configuration has been selected from Other and 
Choose. 

2.1.1 Application Directory 

The application directory is the root directory for all data bases. The name of the data base 
directory, assigned by the system, is the name of the data base itself. 

For example, in C:\CD13\DBI 
\DB?_ 

\D133 

C:\(.1=1)B is the application directory: C:\CDB\ DB1, C:\CD13\DB2, and C:\CDa.:)-;..,;,i 
base directories and DB1. D112. and DB3 are the names of the different data bases. 
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2.1.2 Dora Base Name 

The name of the runtime data base - the data base to be activated when using this configuration. 
When IGC/M is activated the Edit DB is assigned to be the Runtime DB. 

The Edit DB can be changed later on to be a different data base (not the current runtime data 
base) but note that changes in the Edit DB will be immediately on-line activated only if the 
Edit DB is also the Runtime DB. 

If you want to change the Runtime DB, you have to change the data base name in the Current 
Configuration screen. Note that this operation will cause restart of IGC/M. 

2.1.3 Max Data Base Size 

This field indicates the maximum memory size that you assign for your data base. 

The values that you can assign to this field are limited, as follows: 

Upper limit: 163,840 bytes for DMACS and 131,072 bytes for other SCADA types 

Lower limit: 16,384 bytes. 

The values entered to this field are automatically rounded-up-to multiple of 16k. 

2.1.4 SCADA Tyne 

The SCADA type indicates the name of the SCADA software package used in the system. One 
of the following may be selected: DMACS, WIZCON, VAX, NetBIOS, MOTOROLA (for 
stand-alone option). 

2.1.5 Node Type 

This field is relevant only if the SCADA type is DMACS. You may select one of the following: 

Single - a non-networked tuil-feature control ccnicr 

SCADA - a rode that connects to the FIU and keeps the data base 

ViEW - olcrator graphic workstation with alarm handling 

Ertent led VIEW - extended workstation including VIEW, reports, and historical trends 
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2.1.6 Communication 

This field indicates if the communication with the MOSCAD RTUs is to be active or not. 
Assigning "NOCOMM" to this field (no communication) is useful during system setup (or 
whenever the communication is not needed), to eliminate unnecessary communication attempts. 

NOTE 

When activating the system, do not forget to change the content of 
the Communication field to "COMM". 

2.1.7 Baud Rare 

Defines the communication baud rate between the computer and the MOSCAD FIU. You may 
select one of the following: 300, 600, 1200, 2400, 4800, or 9600. 

2.1.8 Communication Port 

Specifies the computer communication port to be used: COMI or COM2. 

2.1.9 Screen Save 

The screen save function is user-selectable. Assigning 'Yes' to this field will automatically switch 
off the screen if no key has been pressed during 30 seconds, thereby increasing the lifetime of 
the screen. 

2.1.10 Remote Type 

MOSCAD only. 

2.1.11 Password 

Since the IGC/M is a powerful tool that provides access to any site in the system, it was 
necessary to define a password to prozect the MOSCAD system from undesired intruders. 

The password is defined by the Programming Tool Box (6 to 10 alphanumeriC characters). The 
system will use this password for any communication with all sites in the system. Each RTU/FIU 
receives that password during its site configuration. The RTU will use this password for 
authentication when receivinL, any 111CSNa" and will not respond if accessed with the wrong 
password. 
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Note that this password is not an entry code to access the IGC/M. Remember that communication 
operations will not be performed with sites having a different password. The same password 
should be used for all sites in the system, since the central communicates with the RTUs with 
the same password. 

2. 1. 12 Task Loading Area 

The computer memory options provide the system engineer with the ability to configure the 
system for maximum performances by defining the memory area where the program will be 
loaded. 

The computer has 8 Mbyte (or more) RAM memory, divided as follows: 

Regular memory: 0 to 640 kbyte. 

Load high memory: 640 kbyte to 1 Mbyte. 

Expanded memory: 1 Mbyte to 8 Mbyte (or more). 

The Communication Driver field enables the system engineer to specify the memory area for 
loading the communication driver. Pressing [F2] will display the two choices: Regular Memory 
and Load High Memory. 

The Background Programs field enables the system engineer to specify the memory area for 
loading the system program. Pressing [F2] will display the three choices: Regular Memory, Load 
High Memory, and Expanded Memory. 

If the expanded memory option is selected, 64 kbyte of the load high memory area are defined 
to be a window to the expanded memory area. 

NOTE 

For DMACS, Expanded memory shall always be selected in order 
to eliminate memory problems, which can cause system failure. 
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2.2 MODIFYING THE CURRENT CONFIGURATION 

As mentioned above, you may modify your Current Configuration during operation and save it 
in two different ways. After pressing [Esc) you are asked if you want to save the changes or not. 

If you decide not to save the changes, you will be asked to confirm your selection, and then you 
will be returned to the Configuration menu without affecting the Current Configuration. 

If you decide to save the changes, you will be prompted by the following two options: 
UPDATE NEXT BOOT and UPDATE NOW. 

The UPDATE IVEX'TBOOToption will save the changes in the Nextboot Configuration directory 
and will take place at the next boot of IGC/M (either initiated or accidental). This option will 
replace the previous Nextboot Configuration (if existing) with the new Nextboot Configuration. 

Note that two entries are added to the System Configuration menu: Nextboot Configuration (for 
modifying the nextboot configuration) and Delete Nextboot Configuration (for removing the 
nextboot configuration). 

After the boot operation, you will be prompted by the following: 

There is a new IGC/M Configuration ! 

Would you like to: 

CONTINUE - with the CURRENT configuration 
AC77VATE - the NEW configuration 
VIEW/MODIFY - the NEW configuration 

At this stage you still have the possibility to run IGC/M with the Current Configuration rather 
than the Nextboot Configuration by selecting the CONTINUE option. This option is the default 
selection in case you do not press any key during a timeout of 20 seconds. Note that the 
Nextboot Configuration option will remain in the System Configuration menu. 

To operate IGC/M with the new configuration (i.e., the last Nextboot Configuration will 
become the Current Configuration), select the ACTIVATE option. In this case the Nextboot 
Configuration option will no longer appear in the System Configuration menu once startup is 
completed. 

The VIEW/MODIFYoption enables you to view/modify the Nexboot Configuration before you 
decide to activate it or not. - 

The UPDATE NOW option will save the changes in the Current Configuration directory and the 
changes will take place now. IGC/M then acts according to the type of changes: some changes 
will cause boot or restart of IGC/M and other changes will cause changes only in memory. The 
Nextboot Configuration will be OnLine, becoming the Current Configuration (the nextboot 
configuration will not exist anymore). 
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3. NEXTBOOT CONFIGURATION 

If the Nextboot Configuration exists, the System Configuration menu is modified - see 
Figure 5-3. 

IGC/M Main Menu 
Monitor Edit OS Select DB To Edit Gpfifgvtuttil Utilities 

I 

Configuration 

-' Cneon :uration 
Other Configuration 

e. GESEB"-EFE 

Figure 5-3. System Configuration Menu with Nextboot Configuration 

After selecting the Nextboot Configuration option, the nextboot configuration screen is displayed 
- see Figure 5-4. 

If you select The Current Configuration option, the Nextboot Exists message will be displayed in 
the status line. 

Note that if you modify the current configuration and save it, it will destroy the nextboot 
configuration. 
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Nextboot Configuration 

Configuration Or: C:\IGCM\APP\DATABASE\NEXTBOOT 
Nextboot - Online 

Application Directory: 
Data Base Name - 

SCADA Type 
Communication 

Baud Rate 
Screen Save 

Remote Type 
Password 

Ccomunication Driver.: 
Background Programs..: 

C:MGCM\APP 
DATABASE Max Data Base Size: 49152 
Not Node Type Single 

COMM 
4800 Communication Port: Coml 

Yes 

MOSCAD 

fastcom 

Task Loading Area 

Load High Memory 

Expanded Memory 

Figure 5-4. Next Boot Configuration 

This screen is similar to the Current Configuration screen, except the status in the second top line 
is Next Boot and On Line. When pressing [F4] - Force Update, you will be prompted by the 
following two options: UPDATE NEXT BOOT and UPDATE NOW. 

The UPDATE NEXT BOOT option will save the changes in the Nextboot Configuration 
directory and will take place at the next boot of IGC/M (either initiated or accidental). 

The UPDATE NOW option will save the changes in the Current Configuration directory and 
will boot IGC/M - the Nextboot Configuration will be On Line, becoming the Current 
Configuration (the nextboot configuration will not exist anymore). 
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4. OTHER CONFIGURATION 

To access the Other Configuration option, select the Configuration option from the IGC/M main 
menu, and then the System Configuration option. When selecting the Other Configuration option, 
the following menu is displayed -see Figure 5-5. 

IGC/M Main Menu 
Monitor Edit 08 Select 08 To Edit Utilities 

eat lgurat 

Current Configuration 
Nextboot Configuration 
Delete Nextboot Configuration 

Copy Cfg 
Delete Cfg 
Activate Cfg 

Figure 5-5. Other Configuration Menu 

The Other Configuration menu includes the following four options: Choose Cfg, Copy Cfg, 
Delete Cfg, and Activate Cfg. 
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4.1 CHOOSE/DELETE/ACTIVATE CONFIGURATION 

To choose, delete, or activate a configuration, select the appropriate option - the same screen 
will be displayed - see Figure 5-6. 

IGC/M Main Menu 
Select DB To Edit 

Current Configuration 
Nextboot Configuration 
Delete Nextboot Configuration 

I 
Configuration Directory: iiintennimmwwmamwmi 

Figure 5-6. Choose/Delete/Activate Configuration Screen 
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4.2 COPY CONFIGURATION 

To copy a configuration, select the Copy Cfg option from the Other Configuration menu - see 
Figure 5-7. 

1GC/M Main Menu 
Select 08 To Edit Cftion 

I 

"MBEEMBERge: 

Figure 5-7. Copy Configuration Screen 

The screen inchides two fields: Source CFGDIR and Target CFGDIR. In the Source CFGDIR 
field enter the directory name of the configuration you want to copy, and in the Target CFGDIR 

enter the new configuration directory name. 
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CHAPTER 6. MONITOR 

1. GENERAL 

The Monitor provides the following tools for diagnostics and monitoring various parameters in 
the runtime data base: 

Communication diagnostics 

Runtime data base monitor 

Schedules and controls 

Error logger 

To access these tools select the Monitor option from the IGC/M Main Menu - see Figure 6-1. 

IGC/M Main Menu 
Edit DB ' Select DB To Edit Configuration 

Riintime Values 
Schedules & Controls 
Error Logger 

ESc help 

68P02993G60 

Figure 6-1. Monitor Menu 
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2. COMMUNICATION DIAGNOSTICS 

The Communication Diagnostics provides data parameters of the complete system and of each 
station separately. 

To access the Communication Diagnostics screen select the Monitor option from the IGC/M main 
menu and then the Comm. Diagnostics option. The screen displayed is shown in Figure 6-2. 

10:20:05 May-19-1992 

SYSTEM INFORMATION STATION INFORMATION 

No. of stations: 5 Station No.: 0 Station name: A 

Front End 

Start..: 04/18/91 10:30 Communication status..: OK 
ReStart: Communication Active...: YES 

No. of good transactions - 5045 No. of good transactions..: 961 

Last good transaction.: 04/25/91 12:20 

No. of bad transactions - - 0 No. of bad transactions...: 0 

Consecutive bad transactions: 0 Last bad transaction..: 

Consecutive bad Hand Shakes No. of Contention Messages: 25 

for Contentions.: 0 last Contention - 

No. of retries - 0 

F5 - Refresh F6 - Set refresh interval 

Figure 6-2. 6-2. Communication Diagnostics Screen 

The Comm. Diagnostics screen is divided into two sections: System Information and Station 
Information. It is automatically refreshed at a default time interval of 30 seconds. By pressing 
[F6] you may set this time interval to your convenience. When you press [F6] the current time 
interval is displayed. Note that you may refresh the screen manually at any time by pressing [F5] 
without changing the time interval. 

2.1 SYSTEM INFORMATION 

The System Information section provides data on the complete system, as follows: 

No. of Stations - the number of stations defined in the system. 

Front End Start - the date and time of starting the system. 

Front End Restart - the date and time that the system has been restarted (data bas 
rebuilding). 
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No. of good transactions - the number of good transactions since system start-up. 

No. of bad transactions - the number of bad transactions since system start-up. A transaction 
is defined as bad once the communication has failed a number of times, as defined in the No. 
of Retries field in the Stations Configuration screen. 

Consecutive bad transactions - the number of consecutive bad transactions (notifying 
problems). 

Consecutive bad Handshakes for Contentions - the number of consecutive bad handshakes 
which occurred while checking stations for contentions. 

2.2 STATION INFORMATION 

The Station Information section provides data on each station in the system according Co your 
selection (either by station number or station name), as follows: 

Station No. - the number of the station on which you require information. 

Station Name - the name of the station on which you require information. 

Communication status - may be OK (communication is OK) or ???? (communication fail). 

Communication Active - may be YES or NO, according to the configuration definition. 

No. of good transactions - the number of good transactions to/from the station since system 
start-up. 

Last good transaction - the date and time of the last good transaction. 

No. of bad transactions - the number of bad transactions to/from the station since system 
start-up. 

Last bad transaction - the date and time of the last bad transaction. 

No. of Contention Messages - the number of contention messages that the station has 
transmitted since system start-up. 

Last Contention - the date and time of the last contention transmission. 

No. of retries - the number of retries for the last transaction. 
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3. RUNTIME DATA BASE MONITOR , 

The Runtime Data Base Monitor enables you to monitor in real-time the data in any station of 
the system. The data you monitor is presented per each table in a station. 

To access the runtime data base monitor select the Monitor option from the IGC/M main menu 
and then the Runtime Values option. A window prompting you to enter the station name and table 
name will be displayed. You may select these two entries from a choice list. 

After confirming your entries, the data table will be displayed, as shown in Figure 6-3 
(single-column table) and Figure 6-4 (multi-column table). 

-- Runtime Values 

TABLE: Qualifiers 

STATION:A 

5 ROWS 

Ind Name Comm. 

Status (Val) 

0 q0 OK 10 

1 q1 OK 5 

2 q2 OK 1 

3 q3 OK 2 

4 q4 OK 16 

Figure 6-3. Runtime Data Base Monitor - Single-Column Table 

The screen displayed is updated every time that the table receives a new value. The data table 
is displayed as it is in the Programming Tool Box, except the Comm. Status column/field, which 
displays the communication status for each parameter. The status may be one of the following: 

OK - communication OK. 

???? - communication fail. - 

UNDEF - element not defined. 
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-- Runtime Values 

TABLE: Pumps 
STAT1ON:FOX 

241 ROWS SCROLLABLE 

Ind Comm. 0 1 2 3 4 5 6 

Status Ftow RunTim #Start Presur MaxPrs LowPrs Cycle 

(Vat) (Val) (Vat) (Vat) (Val) (Val) (Val) 

0 OK 40 1635 1 .21 25 16 0 

1 OK 28 0956 1 19 25 16 0 

2 OK 12 1422 1 18 25 16 .0 

3 OK 5 1734 1 20 25 16 0 

4 OK 35 1537 2 20 25 16 0 

5 OK 9 1210 1 20 25 16 0 

6 OK 28 1109 2 19 25 16 0 

7 OK 18 0354 1 17 25 16 0 

8 OK 31 0805 1 22 25 16 0 

9 OK 4 1700 2 21 25 16 0 

:. : e. Ai , : : '.. Cr ...."."' '.. ....: ."'. i 

Figure 6-4. Runtime Data Base Monitor - Multi-Column Table 

The communication status also indicates if a COS (Change Of State) has occurred, and its source: 
the field, SCADA 1, or SCADA 2 (IGC/M may support up to SCADA systems at the same 
time). The following codes are used in the status field: C - for COS, f - for field, I - for 
SCADA 1, and 2 - for SCADA 2. The following statuses may be displayed: 

OK - communication is OK; no COS 

OK,Cf - communication is OK; field COS 

OK,C1 - communication is OK; SCADA 1 COS 

OK,C2 - communication is OK; SCADA 2 COS 

OK,CJ7 - communication is OK; field and SCADA 1 COS 

OK,Cf2 - communication is OK; field and SCADA 2 COS 

OK,C12 - communication is OK; SCADA 1 and SCADA 2 COS 

OK,Cf12 - communication is OK; field, SCADA I and SCADA 2 COS 

???? - communication fail; no COS 

??,Cf - communication fail; field COS 
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??,C/ - communication fail; SCADA 1 COS 

??,C2 - communication fail; SCADA 2 COS 

??,Cfl - communication fail; field and SCADA 1 COS 

??,Cf2 - communication fail; field and SCADA 2 COS 

??,C12 - communication fail; SCADA 1 and SCADA 2 COS 

??,Cf72 - communication fail; field, SCADA 1 and SCADA 2 COS 

From the runtime data base monitor you may perform some activities by means of the Utilities 
menu. After pressing [F4], the Utilities menu, shown in Figure 6-5, is displayed. 

Runtime Values 

TABLE: Qualifiers 

STATION:A 

5 ROWS 

Ind Name Com 
Status (val) 

0 q0 OK 10 

1 ql OK 5 

2 q2 OK 1 

3 q3 OK 2 

4 q4 OK 16 

'-itiftraff '" 

1.Thet table`fr'om station 

2: Sefid tabt 

.,119ctate t-Ebt.*!-yitt. 

c9nnastioria. 

Figure 6-5. Runtime Data Base Monitor Utilities 

The Utilities menu includes the following four options: 

Get Table from Station 

Send Table to Station 

Update Table Values 

Show Connections 
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1) The Get Table from Station option reads data from the station under user command (bypasses 
the scheduler). An interrogation request is added to the controls' queue. 

2) The Send Table to Station option sends the data to the station. A send request is added to the 
controls' queue. 

3) The Update Table Values option provides the system engineer with the possibility to update 
table values as required. After updating you may send the updated data to the station by means 
of the Send Table to Station option. 

4) The Show Connections option displays the connections to the SCADA -see Figure 6-6. 

-- Runtime Values 

CONNECTIONS OF TABLE: Fans 

STATION:FOX1 

6 ROWS 

Ind Comm. 

Status 

0 

Temp 

(Val) 

1 

NiLmt 

(Val) 

2 

LowLmt 

(Val) 

3 

Enable 

(Bit) 

0 

1 

2 

3 

4 

S 

OK 

OK 

OK 

OK 

OK 
OK 

-1 

21 

-1 

18 

2 

-1 

-1 

14 

-1 

8 

51 

-1 

-'1 

49 

-1 

16 

9 
-1 

-1 

11 

-1 

20 

5 

-1 

. , 

-1. fit' 4?- lrom station. 

-Sgnd tabt to staitib6, 

3. 
- 

- 

43piate tibtet 'wattles. 

4. Onneci Ons:, 

Figure 6-6. Table Connections 

If an element is connected, its connection number will be displayed. -1 specifies unconnected 
element. The connection number is an internal number that IGC/M assigns for identifying the 
connection of a specific element to the SCADA. 
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4. SCHEDULES & CONTROLS 

4.1 GENERAL 

The Schedules & Controls option provides you with the capability to monitor the communication: 
schedules and controls execution. The Schedules & Controls main menu is shown in Figure 6-7. 

- SchedUles & Controls 
7:46:43 Oct-03-1991 

Time p10 opt (FOX) 

--Schedules & Controls Monitor Main Menu 

Z. Vie A -ACf Vethedules. 
3. View Event Schedules 
4. View Time Schedules 

5. View Forced Schedules 
6. View List of Schedules 
7. View Events 
8. View All Pending Controls 

9. View Unattended/Suspended Schedules 
10. Set Parameters for Unattended/Suspended Schedules 
11. Set Schedules & Controls Execution Mode 

*cr. 

Abort 
e£eets a d exits choicelienu 

Figure 6-7. Schedules & Controls - Main Menu 

The various options of this menu enable you to monitor .different qualifications of the 
schedules/controls execution. Note that all the screens of this menu are continuously refreshed. 

TWO :;:ati:S a7:: displayed at the top of all screens of the Schedules & Controls. as follows: 

The first status line displays the current time and date. 

The second status line displays the schedule currently executed; the following information 
is displayed: 

- type of schedule (periodic, event, time list, force) 

schedule name 

operation name 

current destination (station name in between parentheses) 
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If an event from a station (remote event) has activated the schedule, the event name and 
reporting station name will also be displayed. 

If the communication is not active, the NO COMMUNICATION message will be displayed. 

This status line is very important since several schedules may be suspended and only one 
schedule is currently being executed (the one displayed in the status line). The system may 
delay the operations of a schedule in order to perform the operations of another schedule 
with higher priority (remember that schedules are activated according to their priority in 
case that two or more triggers have become true at the same time). 
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4.2 VIEW ALL SCHEDULES 

When selecting the View All Schedules option from the Schedules & Controls main menu, the 
All Schedules Table is displayed - see Figure 6-8. 

-- Schedules 8 Controls 
9:08:33 Aug-22-1991 

Time bootup °pert 

All Schedules Table (11 rows) 

Schedule 
Name 

Event Trigger 
Status 

Time Trigger 

Status 

Force Trigger 

Status 

bootup* Waiting for Trigger 
-... , 

ope 
-. 

- 

pumpon* Waiting for Trigger 
test Waiting - 

testall - Waiting - 

down Waiting for Trigger - 

up Waiting for Trigger - - 

dmacs Waiting 

fanop* - In Process 
fanchk - Waiting _ 

sysdwn Waiting for Trigger - - 

fail Waiting for Trigger - 

r 6(7. 

Figure 6-8. All Schedules Table 

The All Schedules Table describes for all defined schedules the schedule name, type of trigger, 
and their run time information: the active operation and destination (the name of the station on 
which the operation is activated), and in case of an event trigger also the reporting station and 
event name. This table consists of four columns, as detailed below: 

Schedule Name - lists all defined schedules. If the name is followed by an asterisk (*), it 
means that the schedule is defined as active or has been activated by the F4 Utility. 

Event Trigger Status - may receive one of the following statuses (see Figure 6-9): 

"-" - indicates that the schedule is not defined to be triggered by an event. 

6 -10 

Waiting for Trigger - indicates that the schedule is defined to be triggered by an event, 
but is not being executed now (it may be executed due to a time trigger). 

In Process - indicates that the schedule execution, caused by an event, has been 
interrupted and another schedule with higher priority is being executed. The name of 
the schedule currently being executed is displayed in the status line. 

When a schedule is executed due to an event trigger, the event name, reporting station 
name, operation name, and current destination are displayed in a different color. 
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-- Schedules It Controls 
9:08:33 Aug-22-1991 
Event bootup evel FOX4 oper1 (FOX1) 

All Schedules Table (11 rows) 

Schedule 
Name 

Event Trigger 
Status 

Time Trigger 
Status 

Force Trigger 
Status 

bootup 
... 

- 

pumpon Waiting for Trigger - - 

test Waiting - 

testall - Waiting 

down In Process 
up Waiting for Trigger - 

dmacs Waiting - 

fanop* - Waiting - 

fanchk Waiting - 

sysdwn Waiting for Trigger - 

fail Waiting for Trigger - - 

Figure 6-9. All Schedule Table - Event Trigger 

In Figure 6-9, the status line displays the same information currently highlighted in the- 
Event Trigger Status field. 

Time Trigger Status - may receive one of the following statuses (see Figure 6-10): 

"-" - indicates that the schedule is not defined to be triggered by time. 

Waiting - indicates that the schedule is defined to be triggered by time but is not being 
executed now by a time trigger (it may be executed now due to an event trigger). 

In Process - indicates that the schedule execution, caused by a time trigger, has been 
interrupted and another schedule with higher priority is being executed. The name of 
the schedule currently being executed is displayed in the status line. 

When a schedule is executed, the operation name and current destination are displayed 
in a different color. 

Force Trigger Status - may receive one of the following statuses (see Figure 6-11): 

"-" - indicates that the schedule is not being executed due to a force trigger. 

In Process - indicates that the schedule execution, caused by a force trigger, has been 
interrupted and another schedule with higher priority is being executed. 

When a schedule is executed, the operation name and current destination are displayed 
in a different color. 
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-- Schedules & Controls 
9:08:33 Aug-22-1991 
Time bootup operl (FOX) 

All Schedules Table (11 rows) 

Schedule 
Name 

Event Trigger 

Status 

Time Trigger 
Status 

Force Trigger 

Status 

,--. 
tootup" Waiting for Trigger - - 

pumpon" Waiting for Trigger - 

test Waiting - 

testall - Waiting - 

down Waiting for Trigger - 

up Waiting for Trigger - 

dmacs Waiting - 

fanop" - in Process 

fanchk - Waiting - 

sysdwn Waiting for Trigger - 

fail Waiting for Trigger - - 

Figure 6-10. All Schedules Table - Time Trigger 

-- Schedules & Controls 
9:08:33 Aug-26-1991 
Force pumpon switch (FOX5) 

All Schedules Table (11 rows) 

Schedule 
Name 

Event Trigger 

Status 

Time Trigger 

Status 

Force Trigger 

- Status 

bootup* Waiting for Trigger - - 

pumpon" - S 

test - Waiting 

testall - Waiting - 

down Waiting for Trigger - 

up Waiting for Trigger - - 

dmacs Waiting _ 

fanop" - In Process - 

fanchk - Waiting - 

sysdwn Waiting for Trigger - - 

fail Waiting for Trigger - - 

jAEt 
If Soh 

6-12 

Escr:exiis:-Cti0ee menu 

Figure 6-11. All Schedule Table - Force Trigger 
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You may zoom on each one of the Trigger Status columns (Event, Time, or Force) by pressing 
[Enter] unless "-- appears in the field - refer to the following subparagraphs. Note that you may 
use the header of the highlighted tables to identify the current table displayed. 

4.2.1 Event Trigger Information 

When zooming on the Event Trigger Status, a table that includes all potential reporting stations 
is displayed - see Figure 6-12. 

-- Schedules 8 Controls 
9:15:36 Aug-22-1991 
Event pompon eve4 FOX9 oper2 (FOX1) 

I 

ISchedule Event Trigger Time Trigger I Force Trigger 
Name Status I Status 

-. 
Status 

xiaport Triggered filykitee4- --, 
-kepartir4,Staticon -13 -ri:Wvi-i ..0. 

All Schedules Table (11 rows) 

Reporting 
Station 
Haase 

FOx1 
FOX? 
Ectx3 

- r 

Report ripe , 

osttir.oa2 

Execution Operation 
'A;attlq 

4perl,F0X1 

Figure 6-12. Event Trigger Status 

The information in this screen is on a schedule that is currently being executed. If the schedule 
is not being executed, nothing will be displayed in this screen: 

The displayed table includes the following four columns: 

Reporting Station Name - all potential reporting stations are listed. In case of a Central 
event, the reporting station is Cntr (the Central itself) - only one line is displayed. 

Report Time - the actual time that the station has reported the event. If the schedule is not 
executed now due to an event trigger, "-" is displayed. 

Execution Stop Time - the actual time that the schedule execution has ended. If the 
schedule is not executed now due to an event trigger, "-" is displayed. 

Operation Status - if the schedule is not executed now, nothing is displayed in this 
column. If the schedule is currently being executed, then the operation name and 
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destination are displayed. In Progress is displayed if the schedule execution has been 
interrupted in order to execute another schedule with higher priority. You may zoom on 
this column - see Figure 6-13. 

-- Schedules & Controls 
7:48:39 Aug-26-1991 
Event pompon even6 FOX4 switch (FOX1) 

All Schedules Table (11 rows) 

Schedule I 

Hame 
Event Trigger I 

II Status 11 

Time Trigger 

Status 
I force Trigger 

11 Status 

' pompom - Operations 
Triggered Ily:even6 

Reporting stattomf(1X4 fl rows) , Reporting 

Station 
Name 3 -01?,0-atiliet 'tistre14 ttestinatiPa ta5t , , 

iiimii - s, `'ties!,' -Fait,:. felt Time' 
FOX1 

FOX9 

F0x4 

, 
, 

s.11*11"%,:', 

t:',..,' 

-, FOX; '- C- 

= ..: - 
._ 
, 

.., , 

. , 

-, 

-,. , 

;::,,,.0......xv.......;:v......vs.v...:,...i.....,,,,,,.......i,......::,:: 

se ec 
. 

-exits 41toiti taenu 

Figure 6-13. Event Trigger - Operation Status 

The highlighted table includes the following four columns: 

Operation Name -a list of the schedule's operations. 

Current Dest - the current destination to which the operation is sent. If the operation 
is not active, then "-" is displayed. 

Destination Fail - if after sending the operation to a station, fail has been received, 
then the staticr name will be d;c^layed in 'his field 

Last Fail fine - the last time that the fail has occurred. 

4.2.2 Time Trigger Information 

When zooming on the Time Trigger Status, a table that includes detailed information about the 
time trigger is displayed - see Figure 6-14. 

The displayed table includes the following four columns: 

Next Execution Time - the next time that the schedule will be executed. 
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- Schedules 8 Controls 
9:17:18 Aug-22-1991 
Time tes tat t genchk (FOX8) 

All Schedules Table (10 rows) 

Schedule I Event Trigger Time Trigger I Force Trigger 
Name Status Status Status 

teStati. - T Status tI rte) 
Next Executiun - -Ek-ecutitin- Operation 

)(ectsti.911 rim $tart ,tat;ls 
'w ,N 

08/22 09:15116 I 08/22 09:46t00 [ `gffict14410X8 

iii61141.- ----- ------------------ -i--- -Cloiii .....:7"---- 
Waiting 
Waiting 

pumpon 
fanchk 

Figure 6-14. Time Trigger Status 

Monitor 

Execution Start Time - the time that the schedule execution has started. If the schedule is 
not executed now due to a time trigger, "-" is displayed. 

Execution Stop Time - the time that the schedule execution has ended. When the next 
execution starts and during the schedule execution, "-" is displayed. 

Operation Status - if the schedule is not executed, nothing is displayed in this column. If 
the schedule is currently being executed, then the operation name and destination are 
displayed. In Progress is displayed if the schedule execution has been interrupted in order 
to execute another schedule with higher priority. 'You may zoom on this column - see 
Figure 6-15. 

The highlighted table includes the following four columns: 

Operation Name -a list of the schedule's operations. 

Current Dest - the current destination to which the operation is sent. If the operation 
is not active, then "-" is displayed. 

Destination Fail - if after sending the operation to a station, fail has been received, 
then the station name will be displayed in this field. 

Last Fail Time - the last time that the fail has occurred. 
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- Schedules & Controls 
7:47:03 Aug-26-1991 

Time pumpon switch (FOX2) 

All Schedules Table (11 rows) 

Schedule 1 Event Trigger I Time Trigger Force Trigger 

Name Status Status Status 

Next 
Execution T 

',uTpon ..'Operetione -Tie gtattis-(3 rows) 

08/26 07:45: 

Opeiaiien 
Retie 

'Ctfrrrt Oestipatice 
DeSt Fan- -fait Time 

fanchk 

sysdwn 
fail 

eperef 
ectiqe. 

Waiting for Trigger 
I - I 

.crtt ilrg et. t and C exiis clu;ice menu 

Figure 6-15. Time Trigger - Operation Status 

4.2.3 Force Trigger Information 

When zooming on the Force Trigger Status, a table that includes detailed information about the 
force trigger is displayed -see Figure 6-16. 

6-16 

L 

Schedules & Controls 
16:54:51 Aug-22-1991 

Force fanop enable (FOX4) 

All Schedules Table (11 rows) 

Schedule Event Trigger 

Name Status 
Time Trigger I Force Trigger 

us Status Status 

Repotting 

Time 

fanop - forte Status (1 rows) 

Exectitiuri' 

Start Time I 
Execution' 
Stop Time 

Operation 
Status 

08/22 16:48:46 08/22 16i53te7 - enabie,F0X4 

testall 

test* 

pompon 
pcmiptst 

Waiting 
In Process 
Waiting 
waiting 

Cursor keys scrott ENTER soled 
art 

ESC exits choice menu 

Figure 6-16. Force Status Trigger 

68P02993G60 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 700 of 814



Monitor 

The displayed table includes the following four columns: 

Reporting Time - the time that the force action has occurred. 

Execution Start Time - the time that the schedule execution has started. 

Execution Stop Time - the time that the schedule execution has ended. 

Operation Status - if the schedule is not being executed due to a force trigger, nothing is 
displayed in this column. If the schedule is currently being executed, then the operation 
name and destination are displayed. In Progress is displayed if the schedule execution has 
been interrupted to execute another schedule with higher priority. You may zoom on this 
column - see Figure 6-17. 

-- Schedules & Controls 
7:55:57 Aug-26-1991 
Force bootup bootup (FOX7) 

All Schedules Table (11 rows) 

Schedule I Event Trigger 
Name Status 

I 

Time Trigger 

Status 

Force Trigger 

Status 

I bootup -. Operitialt ForOe:Statittal- iowt"). 
Reporting - ' 

. -., .._ 

- 

Time Operation Curre6t:'Vaszinarfori Lair 
Name (fest 

' Fait fait Time- 

08/26 07:55: - 
- , 

boottle , ECCa - - 

fanop 
fanchk 

sysdwn 
fail 

Waiting for Trigger 
Waiting for Trigger 

Waiting 

= 

- 
sar;k sci f,ex ts,rboica 

Figure 6-17. Force Trigger - Operation Status 

The highlighted table includes the following four columns: 

Operation Name - a list of the schedule's operations. 

Current Dem - the current destination to which the operation is sent. If the operation 
is not active, then "-" is displayed. 

Destination Fail - if after sending the operation to a station, fail has been received, 
me will be dispiayed in this field. 

Last Fail Time - the last time that the fail has occurred. 
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4.2.4 Utilities 

The Utilities menu enables you to perform the following actions on the schedule highlighted by 
the cursor (see Figure 6-18): 

-- Schedules 8 Controls 

9:17:13 Aug -Z2 -1991 

Time pompon switch (F05(2) 

All Schedules Table (11 rows) 

Schedule 
Name 

bootuc 
purrpon* 
test 

testall 

dmacs 
fanop* 

fanchk 

sysdwn 

fail 

Event Trigger 

Status 

Waiting for Trigger 

Waiting for Trigger 

Waiting or Trigger 

Waiting for Trigger 
Waiting for Trigger 

-sautclui utititiev 
1,VieWSche44e:DefinitiO;c 

Z- fore. Scheciae; ' 

Abort Schedtste. 

Ate' eirr ent 4Dpert3tibtl.. 

Activaft 

S. tchechtte..; 

- 

Figure 6-18. Schedule Utilities Menu 

View Schedule Definition - enables you to view the schedule definition as it appears in the 
Scheduler screen, without exiting the Monitor -see Figure 6-19. 

-- Schedules 8 Controls 
09:24:39 Jun-08-1992 

Time pumpoon switch (FO X2) 

All Schedules Table (1 rows) 

*.hecfulesUtititie_s 
Schedule 
Name 

Event Trigger 

Status 1. View Schedule Definition 

Schedule Name : schl Index:- 0 

Priority : 0 

Active (definition) : Yes 

Active (now) Yes 

Valid : Yes 

Status : IDLE 

Schedule Type: Period 4- Event 

Cursors to Scroll; <ESC> or <ENTER> Exit; <F9> to zoom 

Figure 6-19. View Schedule Definition 
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Force Schedule - to force execution of a schedule (only if active). When you select this 
option, you are asked to confirm it in order to prevent unintentional fatal operations. You 
may perform the force operation on any schedule even if it is not defined to be triggered 
by a force trigger. A forced schedule receives the highest priority for execution. 

Abort Schedule - to stop the current schedule execution. 

Abort Current Operation - to stop the current operation execution. 

Activate Schedule - to activate a schedule that is defined as not active. 

De-Activate Schedule - to deactivate a schedule that is defined as not active. 

NOTE 

The Activate Schedule and De-Activate utilities are relevant only 
for the current run of IGC/M. In case of restart the definitions of 
the schedules will take place. 
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4.3 VIEW ALL ACTIVE SCHEDULES 

The View All Active Schedules option is a cross-section of the View All Schedules option; it 
provides information for all active schedules only - see Figure 6-20. 

-- Schedules E. Controls 

9:08:33 Sep-24-1991 
Time bootup oper1 (FOX) 

All Active Schedules Table (5 rows) 

Schedule 

Name 

Event Trigger 

Status 
Time Trigger 

Status 
Force Trigger 

Status 

bootup* 
punpon* 

test` 

testall* 

down* 

Waiting for Trigger 
Waiting for Trigger 

- 

Waiting for Trigger 

......,.., 

Waiting 
Waiting 

- 

- 

- 

- 

se 

Figure 6-20. All Active Schedules Table 
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4.4 VIEW EVENT SCHEDULES 

The View Event Schedules option is a cross-section of the View All Schedules option; it provides 
information for all event triggered schedules only - see Figure 6-21. 

-- Schedules & Controls 
9:08:33 Sep-24-1991 

Time bootup operl (FOX) 

All Event Triggered Schedules Table (3 rows) 

Schedule 
Name 

Event Trigger 
Status 

Time Trigger 

Status 

Force Trigger 

Status 

bootup* 
pumpon* 
down 

Waiting for Trigger 
Waiting for Trigger 
Waiting for Trigger 

- 

- 

- 

- 

- 

- 

stbetor: .s. icesenu 

Figure 6-21. All Event Triggered Schedules Table 
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4.5 VIEW TIME SCHEDULES 

The View Time Schedules option is a cross-section of the View All Schedules option; it provides 
information for all time triggered schedules only - see Figure 6-22. 

-- Schedules 8 Controls 

9:08:33 Sep-24-1991 

Event faill operl 

All Time Triggered Schedules Table (3 rows) 

Schedule 

Name 

Event Trigger 

Status 

Time Trigger 

Status 

Force Trigger 

Status 

test* 

testall* 

fanchk* 

- 

- 

- 

Waiting 
Waiting 
Waiting 

- 

Figure 6-22. All Time Triggered Schedules Table 
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4.6 VIEW FORCED SCHEDULES 

The View Forced Schedules option is a cross-section of the View All Schedules option; it provides 
information for all schedules that have been defined as force triggered schedules - see 
Figure 6-23. 

Schedules a Controls 
9:08:33 Sep-24 -1991 

Event faill open (FOX) 

All Force Triggered Schedules Table (3 rows) 

Schedule 
Name 

Event Trigger 
Status ' 

Time Trigger 

Status 

Force Trigger 

Status 

test* 

testall* 
fanchk* 

- 

- 

- 

- - 

- 

::ezLSi'ehQ:tte menu 

Figure 6-23. All Force Triggered Schedules Table 
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4.7 VIEW LIST OF SCHEDULES 

The View List of Schedules option enables you to monitor selected schedules. When selecting this 
option a list of schedules is displayed - see Figure 6-24. 

-- Schedules & Controls 

14:36:03 Oct-06-1991 

-Schedules & Controls Monitor Main M 

1. View All SchedulesSaVedde48n1e 
2. View All Active Sc 
3. View Event Scheduloo&up: 
4. View Time Schedistirt-E 
5. View Forced schedtifluapati 
6. View List Of Sched test 
7. View Events. 
8. View All Pending C 
9. View Unattended/Su 
10. Set Parameters for 
11. Set Schedules & Co 

testatt 

t3 wt. 

famp 
faactilk-. 

tytdt, 
fait 

Setected ? 

4 

es. 

AW: 

Figure 6-24. Selecting Schedules 

Use the [Enter] key to selectlunselect a schedule. Press [F10] to proceed to the monitor screen 
- see Figure 6-25. Note that only the selected schedules are displayed. 
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-- Schedules 8 Controls 
14:36:26 Oct-06-1991 
Control Transaction 

List Of Schedules Table (3 rows) 

Schedule 
Name 

Event Trigger 
Status 

Time Trigger 
Status 

Force Trigger 
Status 

bootup* 
pumpon* 

fanop* 

Waiting for Trigger 
InProcess 
Waiting for Trigger. 

- 

- 

- 

- 

- 

Figure 6-25. List of Schedules Table 
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4.8 VIEW EVENTS 

When selecting the View Events option from the Schedules & Controls main menu, the Events 
Information Table is displayed - see Figure 6-26. 

-- Schedules 8 Controls 
9:36:12 Sep-15-1991 
Event pumpon open (F0X9) Triggered by FLOOD, FOX4 

Events Information Table (5 rows) 

Event 

Name 8 Code 
Event Trigger 

Status 

Execution 
Start Time 

Execution 
Stop Time 

PmpFal,1 Event NOT Occurred - 
- 

HiTemp,4 Event Occurred 09/15 09:00:03 09/15 09:00:25 
FanFal,2 In Between Schedules 09/15 09:35:54 _ 

LowTmp,5 fanop-In Process 09/15 09:36:05 . 

FLO010,3 pumpon,F0X4-operl,F0X9 09/15 09:36:10 - 

.exits choice menu 

Figure 6-26. Events Information-Table 

The table displays all events that are connected to schedules (events that are not connected to 
schedules are not displayed). The table includes the following columns: 

Event Name & Code - the event name and code as defined in the Event Definitions table 
of the Programming Tool Box. The event code refers to the event value in the Event 
Definitions table. 

Event Trigger Status - may receive one of the following statuses: 

6-26 

Event NOT Occurred - the event has not occurred. "-" is displayed in the Execution 
Stan/Stop Time fields - refer to the first row in the Events Information table. 

Event Occurred - the event has occurred. If it is the first time, "-" will be displayed 
in the Execution Start/Stop Time fields. If it is not the first time, the execution start 
and stop times will be displayed - refer to the second row in the Events Information 
table. 

In Between Schedules - in the case that an event is a trigger for more than one 
schedule. One or more schedules have been executed and other schedule /s are to br- 

executed - refer to the third row in the Events Information table in Figure 6-26. 
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<schedule name> -In Process - the specified schedule (fanop, in this example) 
execution has been interrupted and another schedule with higher priority is being 
executed - refer to the fourth row in the Events Information table. 

pumpon,F0X4-operl,FOXI - indicates the schedule name, the reporting station, the 
operation that is currently being executed, and the current destination - refer to the 
fifth row in the Events Information table. This line is identical to the status line. 

Execution Start Thee - the actual time that the event is being handled (the first schedule 
execution). 

Execution Stop Time - the actual time that the execution of the last schedule (of the 
specific event) has ended. 

You may zoom on the Event Trigger Status field by pressing [Enter]. A table that includes all 
potential reporting stations is displayed -see Figure 6-27. 

-- Schedules Controls 
9:51:24 Sep-15 -1991 
Time sch3 0132 (F01(8) 

Events Information Table (1 rous) 

Event Event Trigger 
Name 8 Code Status 

Execution 
Stop Time 

Execution 
Start Time 

,. 
' *writ-0 Stations 

- , , - of ,dent:giTomp £2 rows) 

Reporting 
Statiol' 

_ naii" -L' 

- lio---Vf -- 
Otecittid ' 

' *.briitut*6-'`'- 

deport 
- Ilme 

: , ''' - - '' - 

Operation ' 

Status 

' ' ":, - - ' - ' - 

ma -, . 

FOXS - - ' ' ' 

2,05V1500hS0:02 , 

:,09/15' 09:48:31 
pumpom-operl,f0X9 
In Between ScheduleS 

09:49:18 

Figure 6-27. Event Reporting Stations Table 

The displayed table includes the following columns: 

Reporting Station Name - all potential reporting stations are listed if the event has 
occurred; otherwise, "-" is displayed. In case of a Central event, the reporting station is 

Cntr (the Central itself) - only one line is displayed. 

No_ of Executed Schedules - the number of schedules that have been executed. Once all 
schedules have been executed, this number is reset to 0. 
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O - 

Report Time - the actual time that the station has reported the event. If the schedule is not 
executed now due to an event trigger, "-" is displayed. 

Operation Status - same as the Event Trigger Status field. The only exception is that "-" 
is displayed instead of the Event NOT Occurred status. 
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4.9 VIEW ALL PENDING CONTROLS 

The View All Pending Controls option enables you to view all controls that have not been 
performed yet - see Figure 6-28. 

14:35:31 Oct-06-1991 
Control Transaction (A) 

No. of Pending Controls: 07 
... N , . 

' Control WO: 04 rypet Transattion No..'of Data 5,alectors: 01. Station not 0 
... . 

. Set01: 80'01 Cl FF 42 FE 05 
. , 

'Controt No 05 Type: Transaction NO. .of Data SiCe40a: Uhf- Staticgi" 

'.t.001: 0001,0 fr 4z FE. 05 , 

,, 

Dontroliaos 06 _Type.; Transaction o,:of Data ..aEectorts,0X,Stati&a3nol.- 

:ietOlt ao ol el 042 FE 05 , ' 

control Nor 07, Type: Transaction No. of Data 30-eaorst 02 Station not 

' Set0T; 00 000 00 'tif 00 - 

sal:12: 00 000 00 41 00 , 

.F5-Refresh fritervat Esc-Abort 

Figure 6-28. View All Pending Controls 

This screen displays the control number, its type (transaction or group-control), the data 
selectors, and the destination station. 
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4.10 VIEW UNATTENDED /SUSPENDED SCHEDULES 

The View Unattended/Suspended Schedules option enables to get a list of all 
unattended/suspended schedules - see Figure 6-29. 

An unattended schedule is defined as a schedule that its execution has not started yet because 
the system is busy with higher priority tasks. 

A suspended schedule is defined as a schedule that its execution has started, but not completed, 
since the system has to perform the operations of other schedules with higher priority. The status 
of such a schedule is In Process. 

The parameters for defining schedules as unattended/suspended are set by the Set Parameters for 
Unattended /Suspended Schedules option, described in the following paragraph. 

-- Schedules & Controls 
8:07:42 Oct-03-1991 
Event pompon op3 (FOX2) Triggered by: ev3, FOX2 

All Unattended/Suspended Schedules Table (5 rows) 

Schedule 

Name 
Event Trigger 

Status - 

Time Trigger 
Status ' . 

Force Trigger 
Status 

e3' 

ee3. 

eee3* 

p25* 
p35* 

In Process 
Waiting for Trigger 
Waiting for Trigger 

- 

- 

- . 

- 

Waiting 
Waiting 

- 

- 

- 

to 

r-Or 

Figure 6-29. Unattended/Suspended Schedules Table 

This screen is on-line refreshable. You may set the refresh interval by pressing [F6] - Ref 
Interval. The default interval is 30 seconds. You can refresh the screen at any time by pressing 
[FS] - Refresh. 

The system should operate without Unattended/Suspended schedules. If such schedules appear, 
it means that the computer is over-loaded. To resolve this problem, you should re-organize the 
schedules (i.e., interval priority, etc.). 
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4.11 SET PARAMETERS FOR UNATTENDED/SUSPENDED SCHEDULES 

The Set Parameters for Unattended/Suspended Schedules option enables to define the intervals 
of time for schedules to be considered as unattended/suspended -see Figure 6-30. 

The definition of all parameters is explained in the screen itself. 

Schedules 8, Controls 

7:52:34 Oct-03-1991 
Time p10 

-Schedules 

opt (FOX2) 

8. Controls Monitor Main Menu 

1. for Unattended/Suspended Schedut arameters 

2. 

3. A Time Trigger Schedule will, be defined as Unattended 
4. after Emp second(s) from its Next Execution Time 
5. 

6. ALL Schedules of an Event will be defined as Unattended 
7. after MOP second(s) from the Event Report Time. 
8. 

9. A Time Trigger Schedule will be defined as Suspended 
10 after mg second(s) from its Execution Start Time 
11 

The Remaining Schedules of an Event that were Not Performed, 
will be defined as Suspended after gim second(s) from the 
Execution Start Time (of the first Schedule). 

Figure 6-30. Parameters for Unattended/Suspended Schedules 

The numbers displayed are the default parameters. The parameters that you set are relevant only 
for the current session of the Monitor. At the next access of the Monitor, the default parameters 
will take place. 
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4.12 SET SCHEDULES & CONTROLS EXECUTION MODE 

The Set Schedules & Controls Execution Mode option enables you to enable/disable the execution 
of schedules (of any type: time, event, or force) and controls - see Figure 6-31. Press [F2) to 
enable or disable. If a selection is disabled, the time that it was disabled will be also displayed. 

-- Schedules 8 Controls 
7:56:08 Oct-03-1991 

Time p32tm1 opt -Z (FOX4) 

Schedules 8 Controls Monitor Main Menu 

. View All Schedules. 
View All Active Schedules. 

Controls Executior 

Contras EXecUtion 

Stott 2s Ditabiea an 

EiMb tea fel? r 

lime Schedutes'Executfon : Enatoted 

Event schedutes Execution Disaioted ThuOct O 07:5640199i 

forcel'Schedutes Execu;ipin Endiaied 

A t ttetPiGen - cboice ast sc. 4,7 

Figure 6-31. Schedules & Controls Execution Mode 

The system default for the execution mode is that all options are enabled. Note that your 
selections are relevant until the next boot. 
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5. ERROR LOGGER 

5.1 GENERAL 

The system stores error information accumulated during system execution, such as when a station 
does not answer due to various communication problems, into a file. Note that this type of 
information is not displayed on your workscreen like other messages. 

When an error occurs, the relevant information is temporarily stored in a buffer before being 
transferred to the error file. You may set the buffer size in the Data Base Parameters screen in 
the Error Buffer Size field. 

The Error Logger program enables you retrieving the error information from the error file or 
the error buffer. The menu of the error logger is displayed in Figure 6-32. 

v4Zuntftme. 

(CCM Main Menu 
Select DB To Edit Configuration 

Comm Diagnostics 
Runtime Values 
Schedules 8 Controls 
FE o- r >oggef 

&Miittbin 

Flush Errors to File 
Show Error File 

Delete Error File 

Figure 6-32. Error Logger - Menu 
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5.2 GENERAL INFORMATION 
(See Figure 6-33) 

This option informs you about the errors that are in memory (not in the file). If the error buffer 
is empty, it does not mean that no errors have occurred - they might have been transferred to 
the error file before accessing the General Information option. 

-- General Information 

No. of buffer entries 16 No. of available entries.: 16 

No. of lost messages 0 No. of bad messages 0 

Last error time 

Last Buffer-full error time.: 

Last Disk-write error time..: 
NO Errors Found 

xiera 

Figure 6-33. General Information Screen 

The top window of the screen displays statistic data on the error buffer, as follows: 

No. of buffer entries - the total number of messages that the buffer can_hold. This is the 
Error Buffer Size field that can be modified in the Data Base Parameters screen. 

No. of available entries - the number of available entries in the error buffer before the 
error buffer is full. 

No. of lost messages - the number of lost messages because the error buffer was full. 
When the buffer is full, new messages are not saved and this number is incremented 
accordingly. 

No. of bad messages - the number of messages that have not been received correctly. 

Last error time - the time occurrence of the last error. 

Last Buffer-full error time - the time that an error has not been saved in the error buffe 
since it was full. 
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Last Disk-write error time - this time indicates that the errors could be written to the disk 
due to insufficient disk space. 

The bottom window displays the actual error messages. Each error includes the following 
indicators: 

Error message number - the number of the error in the list. 

err time - the actual time of the error occurrence. 

level - the error level may be: ERROR, WARNING, or MSG. 

routine - the IGC/M routine that was running when the error has occurred. 

main - the name of the IGC/M main task. 

You may scroll within this window by using the [PgUp], [PgDn], [Home], and [End] keys. 

You may set the refresh interval (in seconds) by pressing [F6]. An appropriate window will be 
displayed, prompting you to enter the required interval. 

You also may refresh the screen at any time you want by pressing [F5]. This action will not 
modify the refresh interval. 
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5.3 FLUSH ERRORS TO FILE 

If you wish to force a transfer of errors from the error buffer to the error file on disk, then select 
this option by pressing [Enter]. Usually, this transfer is initiated and performed by the SCADA 
software (i.e., DMACS) after every error occurrence. 

The error file is named MCMERR.LOG and is located under your Application Directory and 
Data Base. For example: \APLIC\MYDB\MCMERR.LOG, whee APLIC is the application 
directory and MYDB is the data base name. You may print this file using DOS print command. 

5.4 SHOW ERROR FILE 

Use the Show Error File to view the error file. When selecting this option the following screen 
is displayed. 

File : MCMERR.LOG No. of Lines : 16 Lines: 1 - 23 Col: 0 

cur_time: Wed Aug 14 11:17:11 1991 

err time: Wed Aug 14 11:15:46 1991 

level: ERROR routin: IO_PELM main: SCADA 

Wrong Data Type: 5 (not BIT and not VALUE) 

cur_time: Wed Aug 14 11:17:13 1991 

err time: Wed Aug 14 15:45:16 1991 

level: WARNING routin: 10_PSIMP main: SCADA 

Controls Buffer is Full 

cur_time: Wed Aug 14 11:17:13 1991 

err time: Wed Aug 15 09:06:04 1991 

level: WARNING routin: 10_GELM main: SCADA 

COMM FAIL: IBM table: 1, Remote table: 3, y:2, x:l, Station: 255 

Figure 6-34. Show Error File Screen 

Each message starts with a dotted line and includes the following information: 

cur time - the date and time (displayed on the dotted line) that the error has been 
transferred to the error file. 

err time - the date and time that the error has actually occurred. 

level - there are three levels: ERROR, WARNING, and MESSAGE. 
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routine - the name of the routine and task that have caused the error. 

5.5 DELETE ERROR FILE 

Select this option to clear the error file. After pressing [Enter] you are asked to confirm your 
- selection. 
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CHAPTER 7. UTILITIES 

1. GENERAL 

This chapter describes all IGC/M Utilities that enable you perform various operations at system 
level. The Utilities menu, shown in Figure 7-1, is accessed from the IGC/M Main Menu. 

IGC/M Main Menu 
Monitor Edit DB Select DB To Edit Configuration leS 

Sh'Sii Installation Info_ 
Shutdown 8 Unload System 
Check DB Matching 
SCADA Utilities 
Backup/Restore Utilities 

Figure 7-1. Utilities Menu 

The system also provides you with DB Engineering Utilities, described-in chapter 8. These 
utilities are designated for system software developers. 
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2_ SAVE RUNTIME VALUES 

The Save Runtime Values utility is useful if you are going to boot your system. This utility 
enables you to save all runtime values into a file so that IGC/M data base values will not be lost 
when booting the system. 

The file name consists of the runtime data base name (prefix) with the .CDB suffix. If you boot 
the system without saving the run time values, the field current image will be lost. 

At start-up, the system will ask: Run Time Data Base was saved XXX minutes ago. Reload it?. 
If a long time has passed since the boot operation and the saved values are irrelevant, you may 
answer No, and start the system from scratch. 
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3. SHOW INSTALLATION INFORMATION 

This utility provides you with the following information - see Figure 7-2. 

-- Show Installation Info. 

Version Information 
Version : 2.2 Type : R 

Date : 18/05/92 Time : 09:02 

IGC/M Released Version. 

INSTALL Information 

Version : 2.2 Type : R 

Date : 28/05/92 Time : 15:51 

IGC/M Released Version. 

Figure 7-2. Installation Information Screen 

IGC/M Version Information, including: 

- version number 

- type number 

- release date and time 

Installation Information (on your computer), including: 

- version number 

- type number 

- installation date and time - 

- user remark, entered during installation process 
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4. SHUTDOWN & UNLOAD SYSTEM 

TED 
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5. CHECK DB MATCHING 

You may use the Check DB Matching utility to check that there is compatibility between the data 
base in the central and the data bases in the stations. The system automatically checks this 
compatibility in the following cases: 

At system start-up 

After updating the data base either in the central 

A station that its data base is not compatible with the central data base, becomes not active. 

If the difference between the data bases is minor, you may define the station to be active from 
the Data Base Builder screen or from the SCADA screens. 

When selecting this utility the following message is displayed: Checking if all stations are 
updated . . . . 
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6. SCADA UTILITIES 

The system provides you with two SCADA utilities: SCADA Editor and SCADA Monitor 
Simulation. 

6.1 SCADA EDITOR 

The SCADA Editor utility enables you to automatically build an ASCII file of the complete 
IGC/M communication data base for the SCADA software data base. You may use your favorite 
editor to modify the tag names that IGC/M has assigned and/or to fill in the description field 
before reading back the ASCII file to the SCADA software. To read back the ASCII file to the 
SCADA software format, use the appropriate function. 

To access the SCADA Editor utility select the Utilities option from the IGC/M Main Menu, and 
then select the SCADA Utilities option - see Figure 7-3. 

IGC/M Main Menu 

Select DB To Edit Configuration 

Save Runtime-Values 
Show Installation Info. 
Shutdown & Unload System 
CheckvpILMatching 

g4POOMMO 
Utilities 

-X' 

Figure 7-3. SCADA Editor Utility 

After selecting the SCADA Editor utility, select the Elements File option, and then the Build 
SCADA File option - see Figure 7-4. 

Once you have selected the Build SCADA File option, you have to specify the required data for 
building the ASCII file - see Figure 7-5. 
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IGC/M Main Menu 
Select DB To Edit Configuration 

Save Runtime Values 
Show Installation Info. 
Shutdown 8 Unload System 
Check DB Matching 
.SC,k6 

Utilities 

iiiMO*O.COG 

Figure 7-4. Build SCADA File Option 

Ver 2.2 8:11:39 M-1S-1992 

IGC/M Main Menu 
Monitor Edit 08 Select DB To Edit Configuration 07aVia 

Save Runtime Values 
Show Installation Info. 

08 Name - SUN 

SCADA Type 

New OutpUt File - 

Old Output File - 

Default Desc. 

help. F2 - 

Figure 7-5. Build SCADA File Screen 
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The DB Name field includes the IGC /M communication data base name which is going to be 
connected to the SCADA software. 

In the SCADA Type field you should enter the SCADA software type that can be selected from 
a choice list (press [F2]). 

In the New Output File field you should specify the full path and the name of the ASCII file with 
the appropriate suffix. 

When this file is generated for the first time then you should skip on the Old Output File field. 
If it is not the first time and you want to update your file (due to changes in RTU data bases), 
then you should specify the old output file name. In this case, in the New Output File field you 
should specify a different file name. 

After building the ASCII file, the program displays the following message: Do you want to see 
the File?. 

7-8 68P02993G60 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 730 of 814



Utilities 

6.2 SCADA MONITOR SIMULATION 

This utility enables you to run IGC/M and simulate the SCADA software, without the need to 
run the SCADA software. You can monitor the value at the field by specifying the connection 
number - see Figure 7-6. 

WORNI24V2Q l4""- 

IGC/M Main Menu 

Select DB To Edit Configuration 

Save Runtime Values 
Show Installation Info. 
Shutdown & Unload System 
Check DB Matching 

SCADA Ed-tor 
Utilities 

Enter Connection Number: Na. 

Figure 7-6. SCADA Monitor Simulation 

The received value is the value that the SCADA software receives while reading the specific 
element. 

68P02993G60 7-9 

-J 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 731 of 814



Utilities 

7. BACKUP/RESTORE UTILITIES 

The Backup/Restore utilities are similar to the DOS Backup and Restore commands. They enable 
you to backup the data base definitions and configuration definition to a diskette (or disk). 

7.1 BACKUP 

The first screen of the Backup utility, shown in Figure 7-7, enables you to backup only selected 
directories. For each directory you have to enter 'YES' (from a choice list by pressing [Enter]) 
if you want to backup it. 

Directory Backup ? 

IGC/M DATA BASE 

IGC/M CONFIGURATION 
YES 

YES 

Figure 7-7. Backup Utility 

Before starting the Backup you may set several settings concerning the Backup operation by 
pressing [F2] - see Figure 7-8. 

In the Confirmation field you may enter one of the following: 

No questions on copy - 

Category confirmation 

File confirmation 
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, 

"27:47:. Aug725 1991 

Confirmation : No; Gibe L rors'orcoPy 

Overwrite Overwrite confirmation 

Log File YES 

Save Settings 

1 Specific Oetp fxit- 

Figure 7-8. Backup Settings 

In the Overwrite field you may enter one of the following: 

Overwrite confirmation 

No questions on overwrite 

In the Log File field you may specify if you want a Log file to be generated or not (YES or NO). 

The Backup procedure will begin by pressing [F10] and selecting Start. At this stage you may 
abort by selecting Quit. The next screen displayed is shown in Figure 7-9. 

Select Start backup (on formatted diskette) after inserting a formatted diskette in drive A. If the 
disk space is not sufficient, the system will ask you to insert additional diskettes as necessary. 

You may select the Format diskette & start backup option if you want to format your diskettes 
before performing the Backup. The diskette is formatted by the Format DOS command without 
any switches. 

During the Backup operation the system displays the name of the file/directory being copied and 
also the free space in the diskette/disk. At the end of the operation, the following message is 
displayed: Backup Terminated, 11# _files copied. Hit any Key... 
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7.2 RESTORE 

'":7.-;ffffiftier 

Figure 7-9. Start Backup 

The first screen of the Restore utility, shown in Figure 7-10, informs you about the files to be 
restored (time and date of backup). After confirming the message, the second screen is displayed 
- see Figure 7-11. 

This screen displays all directories and enables you to restore only selected directories. For each 
directory you have to enter 'YES' (from a choice list by pressing [Enter]) if you want to restore 
it. 

You may change the Restore settings by using [F2] in the same way described for the Backup 
utility (refer to paragraph 6-1). 

The Restore procedure will begin by pressing [F10] and selecting Start. At this stage you may 
abort by selecting Quit. 
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This Utility will Restore All files 

which were Backed-Up on 20-Aug-1991 at 08:28 

Do you wish to continue ? 

NO 
YES 

Figure 7-10. Restore Utility - First Screen 

her:WK 

Directory Restore ? 

IGC/M DATA BASE 

IGC/M CONFIGURATION 
*4. 
YES 

--"'"AtTffr f2.1ity11. 
.. 

Figure 7-11. Restore Utility - Second Screen 
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CHAPTER 8. DB ENGINEERING 
UTILITIES 

1. GENERAL 

This chapter describes-all DB Engineering Utilities 

DB Engineering Utilities are 

at system level. The 

include the following options - see Figure 8-1. 

that enable you perform various operations 

accessed from the IGC/M Edit Menu and 

Descriptions 
Dynamic memory 

utilities 

Coamunication 
utilities 

litorGenrieti; ... 

Figure 8-1 DB Engineering Utilities Menu 

NOTE 

The ynamic Memory and some of the Data Base Utilities are 

designated for system software developers only. You should be 
D 

ou will be asked to 

familiar with these programs since sometimes you 

ctivate them under control of the system software developers. 

a 
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2. DATA BASE UTILITIES 

The Data Base utilities enable you to view various cross-sections of the edit data base. The 
available options are shown in Figure 8-2. 

IGC/M Edit Menu 

Scheduler Definition DB Configuration " 

11 "-tatOp'" g4" 
Display Connection Information 
Station Utilities 
Central Elements 

Figure 8-2. Data Base Utilities 

2.1 DISPLAY TABLES 

The Display Tables utility provides for each table of every station its appropriate number in IBM. 
It also provides for each table the following information: 

The number of columns 

Column information 

Stations information 

2.2 DISPLAY CONNECTION INFORMATION 

If you are encountered with a problem in a connection, you may use the Display Connection 
Information utility to identify the problem. 

The Display Connection Information utility enables you to define the type and composition of 
information that you want - see Figure 8-3. 
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ICC /M Edit Menu 

Scheduler Definition DB Configuration DCE64..fwe,001t4le 

Display Tables 

004040 
Station Utilities 

Figure 8-3. Connection Information 

The Report 7ype may be either abridged (only coordinates) or detailed (including names). 

If you want the information of a specific connection enter its number in the From Connection No. 
field; otherwise enter 0. In any case you may abort the information screen at any stage by 
pressing 'q'. 

- . 
In the Connection Type field you may enter one of the following options - see Figure 8-4. 

ALL - all connections. 

REGULAR - all connections defined as single field point. 

SITE-GROUP - for software developers only. For every site-group defined in the 
Site-Group editor. 

SCADA GROUP-CONTROL - all connections defined as group-control element. 

CENTRAL _EVE - all connections defined as central schedule triggers. 

GROUP-CONTROL - for software developers only. For every group-control defined in the 
Group-Control editor. 

CENTRAL _DATA and CENTRAL STATUS - all connections defined as single central point. 

COLUMN and TABLE - relevant for VAX and NBI (not for DMACS and WIZCON). 
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vntiiec DB_, ;;SUN -Edit%DU 

IGC/M Edit Menu 

Scheduler Definition DB Configuration OBAii050'e' 

:,:X:XX:-.- 

4: 

Disp!ayTables 

Station Utilities 

Report Type 

From Connection No: 

Connection Type: 

Time Information: 

-REGOLAZ: 
SITE-SRCUP 

SCADA GROUP CONTROL 
CENTRAL EYE : 

tamp-ca l/fa:IL 
CENTRAL,PATA 
CENTRAL STATUS 
COLVS 
TA8LE 

Figure 8-4. Connection Types 

Enter 'Yes' in the Time Information field if you want to include time information in the report. 
This field is relevant only if the Report Type is defined as detailed. 

The report provides for each connection the following information (this applies to a detailed 
report that includes time information): 

Status - the connection status: INVALID or O.K. 

Type - the connection type (as detailed above) 

Data type - may be one of the following: REGULAR, PARAMhI ER, or MOMENTARY. 

Station number 

Table number (in IBM data base) 

The coordinates (row number and column number) and the name of the variable 

Station name 

The time and date that the connection was created 

The time and date that the connection was updated (if not, 'null' is displayed) 

The time and date that the connection was reused (if not, 'null' is displayed) 
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The time and date that the connection was relinked (if not, 'null' is displayed) 

The time and date that the connection became invalid (if not, 'null' is displayed) 

The time and date that the connection became valid (if not, 'null' is displayed) 

The time and date that the connection was deleted (if not, 'null' is displayed) 

2.3 STATION UTILITIES 

The Station Utilities enable you to view all logical names of a specific station - see Figure 8-5. 

IGC/M Edit Menu 

Definition DB Configuration 6-13:41ii:gW 

Display Tables 

Display Connection information 

Figure 8-5. Station Utilities 

To view the logical names of a station select the List Station Logical Names option. Then, you 
are asked to enter the station name. The logical names list is sorted in alphabetical order and is 
provided in the following format - see Figtire 8-6: 
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0 0 14 
15 

F an2On 4 0 2 16 
F an3On 4 0 3 17 
F an4On 4 0 4 18 
F an5On 4 0 5 19 
Fan6On 4 0 6 20 
F an7On 4 0 7 21 

Fan8On 4 0 8 22 
F an9On 4 0 9 23 
P a ram° 9 2 0 -1 
Pa r aml 9 2 1 -1 
Pa rarn2 9 2 2 -1 
Pa rarn3 9 2 3 -1 
Pa r arn4 9 2 4 -1 
Pa rarn5 9 2 5 -1 
Pa r am5 9 2 6 -1 
Pa ram7 9 2 7 -1 
ParamB 9 2 8 -1 
Oual0 0 0 0 -1 
Ouat1 0 1 0 -1 
Oua12 0 2 0 -1 
Oual3 0 3 0 -1 

Figure 8-6. Station Logical Names List 

The logical name of the variable 

The table number (in IBM) 

The row number in the table 

The column number in the table 

The connection number (-1 indicates that there is no connection) 
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2.4 CENTRAL ELEMENTS 

The Central Elements option provides you with the lists of central elements names and central 
elements connected to SCADA. 

IGC/M Edit Menu 

Definition DB Configuration DB Engineering Utilities 

Display Tables 
Display Connection Information 

Station Utilities 
Ce 3t 211,41eaents 

' 

st Central ements Connected to SCADA 

Figure 8-7. Central Elements 

When selecting the List Central Elements Names option, a list of all central elements is displayed 
- see Figure 8-8. Use the arrow keys to scroll. 
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rite RNAMES.RD of, 

CMAC 2 11 0 

CHAD 2 12 0 

CMOK 2 2 1 

°BAD 2 8 0 

DBRS 2 10 0 

DFERST 6 9 0 

DFEST 6 7 0 

DFIUD 6 15 0 

DFIUF 6 13 0 

DF lUOK 6 11 0 

DOK 2 6 0 

FIUOK 6 1 0 

FULL80 6 17 
GNBAD 6 3 0 

GNCBD 6 4 0 

CHM 6 5 0 

GNOK 6 2 0 

ISERR 6 16 0 

ISFIU 6 0 0 

MDUM 2 13 0 

NBAD 2 3 0 

NBRS 2 1 0 

NCBD 2 4 0 

Figure 8-8. List Central Elements Names 

8-8 68P02993G60 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 744 of 814



DB Engineering Utilities 

3. DESCRIPTIONS 

The Descriptions menu (see Figure 8-9) provides you with three options: General Project 
Description, Table Description, and Table Row Description, for project documentation. 

Runt;iise DB DATABASE: .Edi't 1.3:4bA1A0.0:. 

IGC/M Edit Menu 

Scheduler Definition DB Configuration 

DataBaseUtilities 
fj4k-H04--- ,f........ry 

Utilities 
n Utilities 

Table *** Description 
Table Row Description 

Figure 8-9. Descriptions 

The three options provide three levels of documentation, as follows: 

General Project Description - overview of your project 

Table Description - general description for each one of the program editors 

Table Row Description - specific description for each element (such as, transaction, 
selector, schedule, etc.) 

The General Project Description screen is shown in Figure 8-10. The structure of this screen is 

similar for all the descriptions screens. 

When selecting the Table Description option, a submenu is diplayed - see Figure 8-11. 
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-- General Project Description 

Description of Project : General Information 

Project General Information: 

rt .14WWWW1,. tr 

Figure 8-10. General Project Description 

IGC/M Edit Menu 

Scheduler Definition DB Configuration 

Data Base Utilities 

matrons 
ry Utilities 

General Project Description In Utilities 

Table Row 

' 
e. 

-rizpVcon 

t4iigiaiv6g- 
'setect 

Schedules 
Events 

Stations 
Site-Grouping 
Group-Control 

Figure 8-11. Table Description 
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When selecting the Table Row Description option, a submenu is diplayed - see Figure 8-12. 

IGC/M Edit Menu 

Definition DB Configuration 1)3 f..64i....,ettits641::Ot.gittlj. 

Data Base Utilities 

afigi=ry 
Utilities 

n Utilities 

.Schedules 

Events 

Stations 
Site-Grouping 

Group-Control. 

Figure 8-12. Table Row Description 

For each one of the editors, you will be prompted for the specific name of the element - an 
appropriate window will be displayed, asking you to enter the name of the element. Press [F2] 
to get a choice list. 

An example is displayed in Figure 8-13. 
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Scheduler Definition DB Configuration wg0.00.0#.m.0* 

1 

Data Baseptilities 
6i4444i'Siig ,,,,,,,,. 

General Project Description 
Table Description 

Transactions 
Selectors 

Schedules 

Stations 
Site-Grouping 
Group-Control 

ry Utilities 

n Utilities 

Figure 8-13. Entering an Element Name 
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4. DYNAMIC MEMORY UTILITIES 

The Dynamic Memory Utilities are designated for system developers only. They enable 

displaying the dynamic memory map and also a list of the free memory blocks. 

5. COMMUNICATION UTILITIES 

The Communication Utilities are shown in Figure 8-14. 

IGC/M Edit Menu 

Scheduler Definition DB ConfigurationBEgeemiigtlESEttieg 

Data Base Utilities 

Descriptions 
Dynamic_MemoryUtilities 

Figure 8-14. Communication Utilities 

5.1 CONTROL USING CONNECTION 

This utility provides you with the possibility to send a control to a station by using the connection 
number, without accessing the SCADA software. 

When selecting the Control Using Connection option you are asked to enter the connection 
number and the data to be sent to the appropriate I/O. 
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5.2 SEND TRANSACTION 

The Send Transaction utility enables you to send a free-edited transaction. This transaction is sent 
through the controls' queue. 

When selecting the Send Transaction option a window is opened at the half bottom of the screen 
(see Figure 8-15) to enable you editing the transaction. 

IGC/M Edit Menu 

Scheduler Definition DB Configuration 

Data Base Utilities 

Descriptions 

Dynamic Memo Utilities 

04WOVOWItni:00 

Control Using Connection 

:4ii11:Nfil*M6 

Figure 8-15. Send Transaction 

The format for editing the transaction is detailed below: 

There are three types of formats: 

i - for interrogation 

s for send 

* - to edit with physical coordinates (reserved for system software developers) 

After specifying the format code (i or s), you have to enter the following: 

The table number in the station. 

The row number (Y_NO), or from a specific row up to the last row (Y_NO 255), or a 
range of specific rows (Y_NO 254 Y_NO). 
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DB Engineering Utilities 

The column number (X_NO), or a range of specific columns (X_NO 254 X_NO). 

The station number. 

The data in case the transaction is of send type. 

NOTE 

To send several transactions from the same screen, add the 'CO' 

character in between them. 

Examples 

1) i 15 2 254 5 0 17 @ i 16 5 255 4 254 7 17: These two transactions are interrogations to 
station no. 17. The first interrogation is on table no. 15, rows 2 to 5, and column 0. The second 
interrogation is on _table no. 16, row 15 up to the last row, and columns 4 to 7. 

2) s 9 0 0 61 1: This transaction will send the value of '1' to column 0, row 0 of table no. 9 in 
station no. 61. 

3) s 4 0 0 254 19 0: This transaction will send the value of '0' to row 0 (complete row) of table 
no. 4 in station no. 19. 

NOTE 

You can not send data to more than one complete row. 
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APPENDIX A. IGC/M PROGRAMS 

Table A-1 provides a list of IGC/M programs and specifies the way to activate them_ 

Table A-1. IGC/M Programs 

No. Program Name To Activate it Enter 

1 Data Base Builder DBCONFIG [data base name] 

2 Group-Control, Site-Group DEF SET [data base name] 10/12 _ 
10 for Site-Group, 12 for Group-Control 

3 Schedule Trigger Editor EVE [data base name) 

4 Error Logger MCMERR 

5 Communication Diagnostics MTRSTN 

6 Scheduler Editor SCDEDT [data base name] 

7 Configuration SCFCONF [configuration directory] 

8 Schedule Monitor SCHMTR 

9 Transaction Editor SPCEDT [data base name) 

10 Data Base Parameters SYPSCR [data base name] 

If you encounter memory problems when activating a program from IGC/M environment, you 
may exit to DOS and activate that specific program by using the commands detailed in the table 
above. - 
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APPENDIX B. REMOTE ACCESS 

1. GENERAL 

The Remote Access utility provides you with the ability to access the IGC/M computer (host 
computer) by means of remote computers (laptop, remote, or support PC) via modem and 
telephone lines. 

This utility allows users and/or system engineers to support the IGC/M system by calling the 
system from any remote site at any time. 

The Remote Access utility is based on the PC-AnyWhere V4.03 software package of DMA 
(Dynamic Microprocessor Associates). This software can transfer data bases, pictures, and other 
DOS files. 

In order to use PC-AnyWhere, a resident program, named AWHOST, should be loaded into the 
host computer memory in order to handle incoming calls from remote sites. 

On the other end, the remote computer should be loaded with a program, called AWREMOTE, 
to support calling the host computer. 

These two programs can be supplied either in a single package or in separate packages. 
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Remote Access 

2. HARDWARE REQUIREMENTS 

2.I HOST COMPUTER (IGC/M) 

The host computer must have a dedicated auto-answer type modem connected to one of the serial 
ports. The modem should be setup for auto-answer mode by PC -Any Where and should have a 
dedicated phone line with outside access so that the remote user can dial in. 

The phone line should be connected to a dedicated dial -in phone line that has outside access 
without passing through a PBX. This will allow the remote computer to dial-in directly to the 
host computer. 

2.2 REMOTE COMPUTER 

The remote computer requires a modem, that can be connected to any port. Usually, a laptop 
computer will have the modem connected to COM2. 

NOTES 

1) The connection between the computer and its modem requires 
a modem cable with at least eight effective lines. Refer to 
Appendix A of the PC-AnyWhere manual for a description of this 
cable. 

2) It is recommended to use port COM I for IGC/M communication 
(FIU or MOSCAD) and COM2 for PC-AnyWhere. 

3) It is strongly recommended to use the same type of modem for 
the host and remote computers. 

4) The remotes's modem data speed must match the host 
computer's modem speed. 

5) The modem should be a Hayes or fully-Hayes compatible 
modem (high speed modems are preferred). For the modem switch 
settings refer to Appendix A of the PC-AnyWhere manual. 
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Remote Access 

3. PC-ANYWHERE INSTALLATION 

3.1 PC-ANYWHERE INSTALLATION PROCEDURES 

You should have one copy of PC-AnyWhere Host for the host computer, and at least one copy 
of PC-AnyWhere Remote for the remote computer. You may purchase more copies of the 
PC-AnyWhere Remote if you wish to access IGC/M from various remote sites. 

It is strongly recommended to read the PC-AnyWhere manual before installing the software. 

In order to properly setup the Remote Access utility, the following steps should be performed: 

Step 1. Install the PC-AnyWhere Remote Software on the remote computer. Follow the 
installation instructions that appear on the screen. When you are prompted to enter a directory 
name, type: C:IAWREMOTE. 

NOTE 

Be sure to run AWREMOTE to configure the remote computer's 
modem properly. The port address, baud rate, and modem type 
must be defined. If the modem type is not listed, use 
"Hayes-compatible". 

Step 2. Install the PC-AnyWhere Host Software on the host computer. Follow the installation 
instructions that appear on the screen. When you are prompted to enter a directory name, type: 
C:IAWHOST. 

NOTE 

Be sure to run AWHOST to configure the Host computer's modem 
properly. The port address, baud rate, and modem type must be 
defined. If the modem type is not listed, use "Hayes-compatible". 

You may modify the Configuration parameters by using the following procedure: 

Run the AWHOST program 

Select the Preferences entry 

Modify the parameters as required; press [Esc} and Save. 
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Remote Access 

3.2 PC-ANYWHERE OPTIONS 

PC-AnyWhere has some special features that can not coexist with IGC/M (when it runs under 
a SCADA software, i.e., DMACS). To avoid conflicts, make sure that the following options are 
set as follows: 

Allow special keyboard handler active : NO 

Selecting any other option will slow down the system and may even hang up the computer 
(keyboard). 

Advanced graphics mode detection : NO 

Selecting YES might slow down the system significantly. 

Allow Background file transfer : NO 

This feature requires about 20K memory (totally 80K); it also slows down the system. 

NOTES 

1) It is recommended to load the resident part of the PC-AnyWhere 
Host software into the HIGH memory. You may load 
PC-AnyWhere into HIGH memory only if a block of 60K is 
available (80K in case that background file transfer is allowed). To 
load PC-AnyWhere into HIGH memory, use the following 
command: CAQEMMILOADHI /NOLO in the appropriate field 
in the preference screen. 

2) When PC-AnyWhere is loaded in HIGH memory, it can be 
removed and reloaded. When PC-AnyWhere is resident, it slows 
down the system, even if it is not active. Removing PC-AnyWhere 
from the memory will improve system performance. 

3) Do not set the PC-AnyWhere resident mode Hot-Key to be one 
of the keys used by IGC/M and the SCADA software (i.e., F10, 
ALT-P etc.). 

4) For DMACS only. It is strongly recommended not to stop/start 
DMACS background tasks when PC-AnyWhere/Host is resident. 
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Remote Access 

13 LOADING PC-ANYWHERE INTO HIGH MEMORY 

To load PC-AnyWhere into HIGH memory, perform the following: 

Run the AWHOST program 

Select the Preferences entry 

Position the cursor on the Command to load host in HIGH memory field, and type the 
following: 

- If you want to activate PC-AnyWhere automatically, type: C:1QEMM1LOADHI. 

This command will load PC-AnyWhere into HIGH memory if there is sufficient HIGH 
memory available, otherwise it will be loaded into the low memory. 

- If you want to activate PC-AnyWhere manually, type: C:1QEMM1LOADHI /NOLO. 

This command will load PC-AnyWhere into. HIGH memory if there is sufficient HIGH 
memory available, otherwise it will not be loaded. If there is not enough HIGH memory 
you MUST select the Automatic option. 
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Remote Access 

4. USING PC-ANYWHERE UNDER IGC/M 

4.1 GENERAL 

IGC/M allows you to activate the PC-AnyWhere Host program in two different ways: 

1) Automatically, during IGC/M load time 

When this option is selected, PC-AnyWhere will be loaded into memory when IGC/M is 
loaded after BOOTUP. 

2) Manually, either by selecting Activate Now from the Remote Access screen or by typing 
ANYWHERE at the DOS prompt 

Before activating PC-AnyWhere manually, check that: 

PC-AnyWhere has been configured to be loaded into HIGH RAM using the command 
C:IQEMM1LOADH1 INOLO in the PC-AnyWhere screens. 

There is sufficient memory in HIGH RAM (60K or 80K if background file transfer 
is allowed) 

NOTE 

It is not possible to activate PC-AnyWhere manually from a DOS 
window, such as DMACS DOS window, unless it is loaded into 
HIGH memory. 

The following computers have been tested and found with sufficient memory for loading 
PC-AnyWhere into the HIGH RAM. On these computers, PC-AnyWhere can be activated from 
the IGC/M Remote Access screen or from a DOS window. 

IBM PS/2 Model 55 

IBM PS/2 Model 70 

IBM PS/2 Model 90 (without background file transfer) 

Wyse 386 - AT compatible 

The following computers do not have sufficient HIGH RAM in order to activate PC -Any Where 
manually. On these computers, PC-AnyWhere can be activated either automatically (at bootup) 
or from the DOS prompt. 

IBM PS/2 Model 57 

IBM PS/2 Model 65 
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41 IGC/M REMOTE ACCESS SCREEN 

To access the Remote Access screen, select the Configuration option from the IGC/M main 
menu, and then the Remote Access option - the following screen is displayed. 

-- Remote Access 

PC- Any%lhere Configuration Screen 

PC-AnyWhere witl be INACTIVE at the next BOOTUP. 

Activate Now 

e4X41 Retp FIO Save ESC - Abort 
for a 

Figure B-1. Remote Access Screen 

For automatic activation of PC-AnyVVhere, set PC-AnyWhere to be ACTIVE at next bootup. 
Press [F2] to display a choice list, and select ACTIVE. This option is useful in case of power 
failure. 

For manual activation of PC-AnyWhere, position the cursor (use the arrow keys) on the 
Activate Now field, and press [Enter]. 

Press [F10] to save your selection. 
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4_3 ALGORITHM FOR ACTIVATING PC-ANYWHERE WITH IGC/M 

Follow this algorithm when activating PC -Any Where with IGC/M. 

No 

Yes 

No 

V 

You arc under s DOS window, 
such as DMACS DOS window. 
PC-AnyWhere can be loaded 
only if it has been configured 
to be loaded into HIGH memory. I 

1 

No 

Yes 

Save in a file on disk_ 

The file will be read during 
EGC/m loading. 

Load PC-AnyWhere 

PC-AnyWhere 
can not be loaded 

B-8 

Load PC-AnyWhere 

89Aa2924C14-0 
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Remote Access 

5. GENERAL NOTES 

a. To remove (unload) PC-AnyWhere from the memory, press the Hot-key (the default is 

Alt-Right-Shift). From the displayed window, select the Cancel and Remove from Memory 
option. If other resident programs have not been loaded after PC-AnyWhere, it will be 
unloaded safely. 

b. Sometimes the remote computer might not respond or update the screen. It occurs particularly 
when the Hot-Key is pressed while PC-AnyWhere is busy. In this case press the Hot-Key 
again. 

c. On the remote computer you may experience some problems when you change from Graphics 
mode to Text mode and vice versa. In these cases, you should use the Refresh screen option 
to update the screen. 
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MOTOROLA 

USER QUESTIONNAIRE 

To the User of This Instruction Manual: 

Motorola is engaged in a continuous program of improving its instruction iterature. We 
believe that you can aid us in this program, so that we in turn can better he p you se- vice 
our equipment. To foster these aims, would you please answer the followif g questions: 

SCHEMATIC DIAGRAMS AND CABLING DIAGRAMS 

Are accurate and easy to follow 

2. 111 Contain minor errors 

3. Contain major errors 

4. 111 Are difficult to follow 

If you have checked any box except 1, please tell us what schematic diagrams, or por- 
tions thereof, were at fault, or enter other comments.* 

TEXT 

1. Easy to follow - helps to service equipment 

2. f 1 Would like more information on 

3. Some instruction sections are too long or superfluous such Is* 

4. Other comments' 

(continued on reverse side) 

TAPE & MAIL 
NOTICE: Postal Regulations Prohibit Staples. 

Please use tape. 
7/12/79 
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INTRODUCTION 

1. SCOPE OF MANUAL 

This manual provides instructions for MOSCAD' Remote Terminal Unit 
(RTU) installation and operation. It also provides on-site replacement 
instructions for RTU elements that do not necessarily require shop level 
assistance. 

2. RELATED MANUALS 

68P02991G90 MOSCAD RTU Service Manual 
68P02995G10 MOSCAD Programming Tool Box, 

Operating Instructions 

3. GENERAL DESCRIPTION 

The MOSCAD RTU is a remotely located terminal used for monitoring 
and control of local equipment. The unit is intelligent and can operate in 
a stand alone mode as well as being an intelligent node in a distributed 
processing system. 

The MOSCAD RTU is a modular unit, basically made up of plug-in 
modules installed in a multi-slot rack, power supply, radio and interface 
equipment. The following chapters separately describe each of the RTU 
modular elements. 
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SIX-SLOT RTU 

1. OVERVIEW 

The basic motel of the Six-Slot RTU is supplied with a chassis suitable for 
wall mounting, six-slot Modular bus (motherboard), power supply, backup 
battery, radio and a CPU module assembled by the manufacturer. Optional 
interface equipment and up to five I/O modules may also be installed 
accnrding to the specific application. The RTU is enclosed in 2 NEMM 
illetal housing. Figure 1 shows a general view of the. basic Six-Slot RTU 
(shown without housing). 

MAX TRAC 
RADIO 

BATTERY 

POWER 
SUPPLY 

CHASSIS 

MODULE 
SLOTS 

PROT GNU 
STRIP 

MOTHERBOARD 

69A02999G413 -0 

Figure 1. Six-Slot RTU (without housing) - General View 

1 
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L. 

Six-Slot RTU 

1.3 BATTERY FLN4666A 

The FLN4666A battery, consisting of six subunits, is rated for 5 A/H 
operation. An optional screw kit, FRN5528A, enables the installation of 
a second FLN4666A battery on top of the existing one. The two batteries 
are connected in parallel by means of an optional cable kit FKN5895A 
providing 10 A/H operation. 
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Six -Slot RUT 

Figure 2. Housing installation Dimensions 

69A32999G44-0 

Figure 3. NEMA4 Housing Installation 
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Six-Slot RTU 

2.3 PLUG-IN MODULE INSTALLATION 

There are six slots for plug-in module installation. The CPU module must 
be installed in the leftmost slot. The I/O modules are installed according 
to the site configuration instructions provided by the Programming Tool 
Box. 

Refer to section 3, PLUG-IN MODULE REPLACEMENT, for the 
module insertion instructions. 

NOTE 

Turn off the DC power 1efore installing a new module. The 
RTT2 does no'i. 1.c:cognize a new installed module until the 
unit is turned off and th,'tn on again. 

2.4 ELECTRICAL CONNECTIONS 

NOTE 

Make sure to make all power and ground connections 
according to the local standards and laws. 

2.4.1 Ground Connection 

Connect the line ground directly to the protective ground strip located 
under the power supply. 

2.4.2 Power Connections 

Different power supply models can be installed in the six-slot RTU. For 
the instructions how to cc.nnect the power supply refer to a separate 
chapter corresponding to the power supply installed. 

2.4.3 Radio Connections 

(1) Connect the antenna cable to the radio antenna jack. In case of the 
NEMA4 housing the radio antenna jack is located at the bottom of 
the box. If the RTU is mounted without housing the antenna cable 
can be connected either directly to the radio or via the adaptor 
cable supplied with the unit. 

7 
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AC 
INPUT 

Six-Slot RTU 

2.4.5 Interconnection Diagram 

The RTU is supplied with all internal electrical connections installed. 
However, for your convenie ice, the unit interconnection diagram is also 
provided (see Figure 5). 

POWER 
SUPPLY 

RADIO 
J2 

FKN5931A 

FKN5932A* 

J7 
MOTHER- 

BOARD 

BAT 

IN 
POND ® 

MaxTrac 
RADIO 

FKN5930A Cl* 
BATTERY 

JUUPER STRIP 
3102E041(01 

0 01010[010i I 31PROToes; GI ND. STRIP 

FKN4017A FOR DARCOM RADIO 

FLN6433A FOR MAXTRAC RADIO. OR 
FLN6594A FOR DARCOM RADIO 

69A02998G87-A 

Figure 5. 6-Slot RTU - Interconnection Diagram 
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Six-Slot RTU 

4. SIX-SLOT MODULAR BUS DISASSEMBLY 

The modular bus includes a motherboard and six module slots. A special 
design allows easy removal of the bus elements, as described below (see 
Figure 6). 

MODULE 
SLOT 

69A02999G46.0 

MOTHERBOARD 
RETAINING 
CLIPS 

Figure 6. Modular Bus Disassembly 

MOTHERBOARD 

4.1 MOTHERLOARD REMOVAL 

(1) Turn off the RTU power supply. 

(2) Remove all modules (for removal procedure refer to 
paragraph 3.1). 

(3) Disconnect the cable from connector J7 on the motherboard. 
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Six-Slot RTU 

FIELD REPLACEABLE SPARE PARTS 

Description Part No. 

Antenna cable adaptor FKN5952A 

Power supply to MaxTrac radio DC cable FKN5932A 

Power supply to Darcom radio cable FKN4017A 

CPU to radio communication cable FKN5953A 

Power supply to battery DC cable FKN5930A 

Power supply to motherboard cable FKN5931A 

Protective ground strip 3102811K01 

Jumper strip 3102894K01 

Motherboard (six-slot) FRN5547A 

Module slot 1508572S01 

Fuse Fl (slow blow, located on the motherboard) 6502069C34 

Ejector 6602833G01 

13 
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CPU MODULE 

1. OVERVIEW 

The CPU module is the main element of the MOSCAD RTU (see 
Figure 1). It controls the I/O modules, processes the gathered data and 
communicates with the outside world. The module is based on the 
Motorola 68302 microprocessor and includes an on-board memory, 
communications, I/O bus drivers and other circuits. 

69A02999G47-0 

Figure 1. CPU Module - General View 
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CPU Module 

P/0 CPU MODULE 
FRONT PANEL 

BATTERY 
RETAINING 
SPRING & 
ELECTRICAL 
CONTACT 

69A02998G96-0 

Figure 2. Lithium Battery Location 

IMPORTANT: We recommend to 
remove the insulating strip only after 
connecting the RTU to the main po- 
wer. We also recommend to save the 
strip, and then reinstall it whenever 
the RTU is to be shipped for mainte- 
nance or to be unused for a long 
time. 

3.3 ELECTRICAL CONNECTION 

Motorola supplies the CPU module installed in the RTU with the 
FKN5953A cable already connected between port 3 and the radio. Any 
other connections (to ports 1, 2 or 3) depend on the specific application. 
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-31F- 
CPU Module 

Table 2. CPU Module Diagnostic LEDs 

C 

Name Function 

PWR (Power) 

AC (AC Fail) 

CPU (C 'U 
Fail) 

RST (Cl'U 
Reset) 

ERR (Er-or) 

BAT (Low 
voltage) 

LOAD 

CONF 
(Configurati-m) 

APPL 
(Application) 

MON 
(Monitor) 

TX1 

TX2 

TX3 

RX1 

RX2 

RX3 

CM1 

CM2 

CM3 

Lights as long as the 12 V DC input power is applied to the RTU. indicating that the unit 
is operating. 

Lights when the AC power supply to the unit fails (operates on the unit's 12 V battery). 

Lights to indicate a malfunction in the CPU. The nature of the malfunction is indicated by 
the 16 LEDs situated in the four columns on the right, which light simultaneously with the 
CPU Fail LED. 

Flashes upon reset of the CPU, usually by the watchdog timer, indicating that the software 
is not running properly. 

Lights to indicate one of the following: an illegal state has been detected in the software, a 

module/board is missing. or other malfunctions. These events are logged in a special error 
logger in C ?U. The contents of the error logger may be read via the Programming 
Tool Box. 

Lights to indicate that the voltage of the lithium battery (which backs up the CMOS RAM 
when the 12 V voltage is not supplied to the modules) is low. The lithium battery must 
be replaced. 

Lights to indicate that a Configuration definition or an Application program is being 
downloaded to the FLASH memory. 

Lights to indicate that a Site Configuration definition has been loaded into the FLASH 
memory. 

Lights to indicate that an Application program has been loaded into the FLASH memory. 
The APPL LED flashes in the following cases: 

When the application program is in the "STOP SCAN' state for performing diagnostics 
via the monitoring program of the Tool Boes.Application Programmer. 

When the application run-time is too long, caused by a mistake in the Ladder diagram 
program, such as an infinite loop. 

When the application program is in STOP state during hardware test performed by the 
Programming Tool Box. 

Lights when the monitoring program of the Application Programmer is performing 
symbolic debugging of the ladder diagram function. 

Lights when the RTU is transmitting data via Port 1. 

Lights when the RTU is transmitting data via Port 2. 

Lights when the RTU is 

Lights when the RTU is 

Lights when the RTU is 

transmitting data via Port 3. 

receiving data via Port I. 

receiving data via Port 2. 

Lights when the RTU is receiving data via Port 3. 

Lights when the communications channel used by Port 

Lights when the communications channel used by Port 

Lights when the communications channel used by Port 

1 is 

2 is 

3 is 

busy. 

busy. 

busy. 
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CPU Module 

REMOVAL AND INSTALLATION 

5.1 MODULE REPLACEMENT 

Refer to the RTU description chapter in this manual_ 

5.2 LITHIUM BATTERY (6008261004) REPLACEMENT 

NOTE 

The lithium battery can be replaced without interrupting the 
RTU's operation. 

To remove the used battery: 

Open the CPU module front door and pull the battery out with 
insulated pliers. 

To insert a new battery: 

Insert a screwdriver between the battery contacts and slightly 
sep.?rate them. While holding the new lithium balery with 
insulated pliers insert it into the battery housing. 

6. FIELD REPLACEABLE SPARE PARTS 

Description Part No. 

Door label 54028531301 

Protective plastic strip for the door label 6108874S01 

Lithium battery 6008261204 
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16 DI, 2 COUNTERS MODULE 
FRN1420A 

1. OVERVIEW 

The 16 DI, 2 Counter mod Ile (DI = Digital Input) can receive up to 16 
isolated status inputs and two isolated high speed counter inputs from the 
user equipment. The module transfers the data to the CPU module. 

Figure 1 shows a general vinv of ttv: 16 DI, 2 Counter module. 

69402939G48 -0 

Figure 1. 16-DI, 2- C.)unter Module - General View 

Each of the 16 discrete inputs withstands high line noise due to software 
controlled filters. The discrete inputs can also be utilized as slow speed 
counters (up to 500 Hz). 

The high speed counter inputs can count pulses of up to 10 KHz rate with 
a minimum pulse width of 50 microseconds. 
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USER 

mL 
CNTRI 
CNTR2 
DI -i 

01-3 
01-4 
01-5 
01-6 

01-8 
01-9 
01-10 
01-11 
0I-12 
01-13 

01-16 

16 DI, 2 Counters Module 

r11,_ 
69A02999G0 -0 

Figure 2. 16 DI, 2 Counter Module - Internally Protected User Connections 
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16 DI, 2 Counters Module 

3. DIAGNOSTIC LEDs 

The module includes a LED panel (see Figure 4) composed of 20 LEDs. 
The LED functions are as follows: 

16 DI, 2 COUNTERS 

CT1 1 5 9 13 

CT2 2 6 10 14 

MOD 3 7 11 15 

1/4 CLK 4 8 12 16 

FAIL INPUT STATE 

Figure 4. 16-DI, 2 Counter Module - LED Panel 

CT 1 Displays the status of Counter-1 LSB: LED on = "1", 
LED off = "0". 

CT2 Displays the status of Counter-2 LSB: LED on = "1", 
LED off = "0". 

MOD When lit, indicates that the CPU cannot access the 
module. This happens when the module is either failed 
or installed in a slot assigned for another module. 

CLK When lit, indicates absence of system clock. 
1-16 LEDs - Display status of the corresponding inrit 

LED lit = input closed, LED off = input open. 

4. FIELD REPLACEABLE SPARE PARTS 

Description Part No. 

User connections plug 3108509G18 

Door label 54028531)03 

Protective plastic strip for the door label 6108874S01 

Numbering strips for the user connection 
plugs 

54028311(01 
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16 DO MODULE 

1. OVERVIEW 

SIMMINIMMIII AIM 

The 16 DO (Digital Output) module (see Figure 1) provide; 16 relay 
outputs for controlling user devices. The upper four relays are Single Pole 
Double Throw (SPDT) and are referred to as the "Form C" relays; he 
remaining twelve relays are Single Pole Single Throw (SPST) normal), 
open (NO) and are referred to as the "Form A," rffictys. he relay 
commands are received from the CPU module. 

69 A02999G52 -0 

Figure 1. 16 DO Module - General View 

The 16 DO module is available in the following configurations: 

FRN1492A Relay outputs are magnetically latched (the outputs 
maintain their state in cases of power off or module 
failure). 

FRN1491A Relay outputs are electrically energized (the outputs 
return to the non-energized state in case of power 
off or module failure). 
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16 DO Module 

NOTES 
1. Relay contact ratings: 

- Max switching power = 60 W, 120 VA 
- Max switching voltage = 220 VDC, 250 V NC 

- Max switching current = 2 A DC/AC 
2. Relays are shown in the normal (non-activated) tate 

Figure 2. 16 DO Module - User Connections 

69A02999G53 -0 
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1. OVERVIEW 

8 Al MODULE 
FRN1421A 

The 8 Al module (AI = Analog Input) can receive up to 8 optically 
isolate(, analog inputs. The module converts the analog data into digital 
format and transfers the digital data to the CPU module. 

Tne,i,-.8 Al module meets the 4 - 20 mA Interface industry standard. 
Figure i shows a general view of the 8 Al module. 

69402999GS4-0 

Figure I. 8 AI Module - General View 
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EOUIPmENT 

4N41.061 

AN1- 
4AlAtocz 

8 AI Module 

AN2 - 

P .GNO 
AN3 

4,1406s 

AN3 - 
AN4 
AN4 - 

ANS 
41.41. c u 

I 

AN6 

4444.0G7 P -CND 
AN7. 
AN7- 
AN8 
AN8 

p rEc 

69A02999GS6-A 

Figure 2. 8-Al Module - Internally Protected User Connections 
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0 ESA AVAtrlAum, 

3. DIAGNOSTIC LEDs 

The module includes a LED panel (see Figure 4) composed of 20 LEDs. 
The LED functions are as follows: 

DMO, DMI Not used. 
MOD When lit, indicates that the CPU cannot access the 

module. This happens when the module is either 
failed or installed in a slot assigned for another 
module. 

CLK - When lit, indicates absence of system clock. 
1-8 UDF LEDs - When lit, indicates that the current in the input 

corresponding to the LED is lower than 4 mA. 
1-8 OVF LEDs - Whz,n 1:t, :,...:;cales that the current in the input 

corresponding to he LED is higher than 20 mA. 

8 ANALOG INPUTS 

DMO 1 1 5 S 

DM1 2 6 6 

MOD 3 3 7 7 

CLK 4 4 8 8 

FAIL UDF OVF JOE OVF 

Figure 4. 8-A1 Module - .LED Panel 

4. FIELD REPLACEABLE SPARE PARTS 

Description Part No. 

User connections plug 3108509G18 

Door label 5402853D04 

Protective plastic strip for th e door label 6108874S01 

Numbering strips for the user connection 
plugs 

5402831K01 
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4 AO MODULE 

1. OVERVIEW 

The 4 AO (Analog Outputs) module (see Figure 1) provides 4 optically- 
isolated analog output channels for ;ontrolling user devices. Each channel 
has two separate outputs: 4-20 nt Interface industry standard current 
output and 0-5 V Interface industr), standard voltage output. Only one of 
the outputs can be enabled in a particular channel - either current or 
voltage. 

The voltage outputs are self -powered by the RTU internal power supply. 
The current outputs must be externally powered - either by user's or the 
internal power supply. 

69A0292105n -0 

Figure 1. .t AO Module - General View 
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NOTES 
An output can be defined as either current or voltage (not both). 
An external power supply should be connected t. the ExtPS terminals, when 
current outputs are used. 
An external power supply is not required, only when voltage outputs are used. 
The user protective potential should be within ± 60 V range relative to the 
MOSCAD protective ground. 

Figure 2. 4 AO Module - User Equipment and User's Power Supply Connections. 
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4 AO Module 

2.3 CALIBRATION 

The 4 AO module is calibrated at the factory by programming an internal 
EPROM. If another calibration is required, the Programming Tool Box 
should be used. 

2.4 MODULE REPLACEMENT 

Refer to tle RTU description chapter in this manual. 

3, DIAGNOSTIC LEDs 

'.:he module includes a LED panel (see Figure 4) composed of 20 LEDs. 
-he LED functions are as follows; 

4 ANALOG OUTPUTS 

ROM UPD UPD UPD UPD 

CAL UCAL UCAL UCAL UCAL 

MOD V V V V 

CLK I I I I 

FAIL CH1 CH2 CH3 CH4 

Figure 4. 4 AO Module - LED Panel 

ROM When lit, indicates a checksum error in the EEPROM. 
This signifies that all outputs are uncalibrated. _ 

CAL When lit, indicates that the channel, whose UCAL 
LED is lit, is uncalibrated. If non of the UCAL LEDs 
is lit, the uncalibrated channel is one the channels that 
are not used. 

MOD When lit, indicates that the CPU cannot access the 
module. This happens when the module is either failed 
or installed in a slot assigned for another module. 

CLK When lit, indicates an absence of the system clock. 
UPD When blinks indicates that the corresponding channel 

is being updated. 
UCAL When lit, indicates that the corresponding output is 

uncalibrated. 
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8A POWER SUPPLY/CHARGER 
MODELS FPN5522A, FPN5522AA 

i. 

1. OVERVIEW 

The power supply provides DC power for the RTU operation and charges 
the RTU battery. Figure.1 shows a general view of the power supply. 

69A02999G',8-0 

Figure 1. Power Supply - General View 

Table 1 details the power supply models covered by this chapter. 

Table 1. Power Supply Models 

Model No. Description 

FPN5522A 

FPN5522AA 

Charging power supply 8 A, 120 VAC. 

Charging power supply 8 A, 220 VAC. 
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the power 
voltage fits. 

-,nnect the 

rRIP 

?-0 

4 

5A rower itippoyi a-mai 6c. 

NOTES 

1. Use the RTU dedicated ground strip as the source 

for the line ground input. 

2. It is recommended that a 10 A fuse dedicated to the 
MOSCAD RTU be installed in the site's power 
distribution panel. 

3. The DC ON/OFF switch on the power supply front 
panel controls the 12 VDC voltage only. 

(3) Mount the plastic cover back on the power supply TB. 

(4) Make sure the radio DC cable is connected to the power supply 
connector RADIO (J2). 

(5) Connect the cable from the battery to the power supply connector 
BAIT (J1). (This cable is deliberately disconnected at the factory 
o remove power from the unit during shipment.) 
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6 

8A Power Supply/Charger 

8 MOTOROLA 

I. P.OK 
0 

P.F 

I 07D 

LB (WM) 

BATT. 

10A (S.8) 

DC 014 
OFF 

POWER 

ON 

CA 

T81 

N 0 

L 

N 0 

POND 

0 

1 
0 
U 

T 

1 

69A2998G94-O 

Figure 3. Power Supply - Front Panel 
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MaxTrac® VHF RADIO 
Max Trac® UHF RADIO 

MaxTrac® 800 TRUNKED RADIO 
MaxTrac® 800 CONVENTIONAL RADIO 

1. OPERATION 

Set that the radio ON/OFF knob to the ON position. 

NOTE 

The volume level does not affect the quality of the RTU 
operation. It is, therefore, recommended to set the volume 
to the minimal level, so as to minimize power consumption 
from the battery in case of power failure. 

2. REMOVAL AND INSTALLATION 

2.1 REMOVAL 

NOTE 

The antenna cable connector secures a small bracket that 
supports the 16-pin connector on the radio rear panel. This 
bracket is released as soon as the antenna cable is 
disconnected. 

(1) Disconnect the DC power and antenna cables connected to the 
radio. 

(2) Remove the small bracket supporting the 16-pin connector on the 
radio rear panel. 

(3) Disconnect the radio communications cable connected to the 16-pin 
connector. 

(4) Remove the screw securing the radio to the ratio mounting 
bracket. 
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DARCOM II 900 MHz RADIO 

1. REMOVAL AND INSTALLATION 

The following procedure applies to a MOSCAD RTU with a basic 
Darcom II radio unit. If you are using option V431 "Modem 4800", the 
Darcom II radio is installed in a plastic enclosure together with the modem 
unit. 

NOTE 

MOSCAD system that uses Darcom radios includes a 
Repeater. Make sure to adjust the repeater according to the 
tables provided in its manual. 

1.1 REMOVAL 

(1) Disconnect the radio DC power cable from the power supply and 
the antenna cable from the radio. 

(2) Disconnect the radio communications cable connected to the 8-pin 
phone connector. 

(3) Release the screws securing the radio mounting bracket to the RTU 
chassis. 

(4) To remove the 8-pin phone connector adapter: 
a. Remove the screws securing the radio mountiag_bracket to 

the radio and remove the bracket. 
b. Remove the radio bottom cover. 
c. Remove the adaptor support bracket. 

1.2 INSTALLATION 

Perform the removal instructions in reverse order. 
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APPENDIX A_ RS232 ADAPTER CABLES 

1. GENERAL 

C. 

This appendix provides the necessary information required for connecting 
an RTU RS232 port to various units, as detailed below: 

Connection to a computer/terminal (MDLC protocol or User Port) 

Connection to a modem (MDLC protocol or User Port) 

Connecting a User Port to a printer 

Connecting a User Port to an external unit 

RTU-to-RTU connection using MDLC protocol through RS232 
ports (RS-Link) 

Motorola Moscad Programming Tool Box OM Manual

Q-Pulse Id TMS1096 Active 10/12/2014 Page 804 of 814



11ptIGavui aa. -- 

NOTE 

When a' User Port is defined as Computer/Terminal with 
DTR support: 

1) The RTU will not transmit unless it receives DTR=on 
from the computer/terminal. 
2) The RTU will not receive unless it receives RTS=on 
from the computer/terminal. See pin 20 of the 25-pin 
Female. 
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2. The RTU will receive data from the modem only when 
DCD on. 

3. When using a modem in auto-answer mode (connected 
to a Computer port) for remote service, the RTU does not 
support RTS/CTS protocol since the port is designated to 
operate with a local computer as well as with a modem. 
Refer to the jumpers setting described in the Utilities 
chapter of the Programming Tool Box Operating 
Instructions manual. 
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Appendix A. RS232 Adapter Cables 

5. CONNECTING A USER PORT TO AN EXTERNAL UNIT 

To conned one of the MOSCAD RTU RS232 Ports defined as User Port 
to an external unit (that supports RS232), you may use one of the two 
cables (FLN6457 or FLN6458) according to the port definition in the Site 
Configurl tion. 

If the FLN6457 cable is used, refer to the pin assignment given in 
Table A- . 

If the FLN6458 cable is used, refer to the pin assignment given in 
'Fah le k-2 

RTU-to-RTU CONNECTION USING MDLC PROTOCOL 
THROUGH RS232 PORTS 

To establish a link between two RTUs using MDLC protocol, the ports of 
both RTUs should 13! defined as RS232 RTU-to-RTU (RS-Link). The 
ports of the two RTUs should be connected by the FLN6457 and 
FLN6458 cables, when the adapters are connected. 

NOTE 

Do not connect between RTUs without the adapter cables. 
A direct connection will cause a short circuit between the 
pins that have the same function. 
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