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Preface

Preface

This manual is divided into two parts. If thisisyour first installation of the
3500 Monitoring System hardware and software, you should read the first part
carefully to obtain an understanding of the components of the system and how to
use them to customize your installation.

Part | - Overview, Description, Installation

Part | shows how to install and operate the 3500 Data Acquisition/DDE Server
and Operator Display Software, verify the operation of the software, and create
custom displays. The following sections are included:

Product Overview

System Description

Software Installation

3500 Monitor Rack Communications
Data Acquisition/DDE Server Software
Operator Display Software

3500 Software Utilities
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Part Il - Communications Information

Part 11 shows how to interface 3500 Monitoring System hardware and software
to currently existing systems, and how to set up new communications to other
vendor products. The following sections are included:

Remote Communications
Networks

X Windows Connectivity
DDE Communications
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Note: Wwithin this manual, references are madeto specific vendor hardware
and software products. Because of the many products available in the market
today, it isimpossible to test them all. 1f a product is mentioned by vendor
name and/or vendor part number, it has been tested and will be supported by
Bently Nevada Corporation for use with the 3500 Monitoring System hardware
and software.

If aproduct is not specified, Bently Nevada Corporation cannot guarantee it will
operate correctly with the 3500 Monitoring System. Additionally, Bently
Nevada Corporation may not be able to support the product.

Note: Windows NT 3.5+

The current release of the 3500 Software is designed to operate with the
Windows 3.1, Windows for WorkGroups 3.11 and Windows 95 Operating
Systems. Many references are made in this manual to Windows NT 3.5+ asa
valid operating system. This feature will be available in the spring of 1996.

Your own needs, as network and remote capabilities will determine which
operating systems can meet your requirements. Please read the Part 11 of this
manual to determine which systems will best fit your operation.
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Additional References

Videos
Rack Installation and Operation - 30 minutes
VHS-NTSC format P/N 130330-01
PAL format P/N 130330-02

Rack components, specifications, installation.
Module functions, wiring, switch settings.
Power requirements, daisy-chaining.

Internal and External terminations.
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Software Installation and Operation - 30 minutes
VHS-NTSC format P/N 130331-01
PAL format P/N 130331-02

< Host to 3500 Monitor Rack interfacing.

< Rack Configuration, Data Acquisition/DDE Server,
Operator Display Software installation and operation.

< Computer Requirements.

Manuals
3500 Monitoring System
Rack Configuration and Test Utilities Guide P/N 129777-01

Installing the Rack Configuration Software.
Running the Rack Configuration Software.
Using Triple Modular Redundant (TMR).
Using Configuration Software Utilities.

N N NN

3500 Monitoring System
Rack |nstallation and Maintenance Manua P/N 129766-01

< Instlation and Service Manual for 3500 Monitor Rack.



3500 Field Wiring Diagram Package P/N 130432-01
< Transducer installation.
< Recommended wiring procedures and descriptions

Individual Operation and Maintenance manuals are available

for each component of the 3500 Monitor Rack. Contact your

local Bently Nevada Corporation Sales and Service Office for more
information.

Seminars
3500 Monitoring System
Installation and M aintenance Seminar

< One, two, three, or four day seminars conducted on-site or
off-site by Bently Nevada Corporation.
< Courses may be customized to fit your needs.

Contact your local Bently Nevada Corporation Sales and Service Office for
more information.
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Product Overview

Product Overview

To use the 3500 Monitoring System most effectively, you should know the
functions and features of the system. This section describes the 3500
Monitoring System and lists additional sources of information. Thesetopics are

included:

< 3500 Monitoring System Explanation
< System Benefits

< System Fesatures

< System Information

3500 Monitoring System

The 3500 is a state of the art machinery monitoring system that can collect
machinery data from a variety of transducers. It is a dedicated hardware
platform designed and built to help manage your critical machinery. The 3500
Monitoring System can provide machinery information to a variety of plant

personnd.

As a system, the 3500 Monitoring System consists of:
< transducers

< 3500 Monitor Racks

< software

< ahost computer

Y ou can combine one or more of each of these system components to make a
customized monitoring system for your operation.

Transducer input from plant machinery is provided to monitor and Keyphasor

channds within the 3500 Monitor Rack. This machinery data is collected,

compared to alarm setpoints and sent from the monitor rack to one or more of

the following locations for processing:

< A Rack Interface Module connected to a host computer operating the 3500
Data Acquisition Software

< A Communications Gateway Module within the 3500 Monitor Rack

< 4 Channd Redlay Modules within the 3500 Monitor Rack

< TDIX and DDIX communication processors for machinery diagnostic data
access
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Machinery data is used at any of these locations to display data, compare data,
or format data for other control systems within the plant.

System Benefits

The 3500 Monitoring System enables operators, vibration specialists,
maintenance personnd, and others to acquire and display Machine Train
vibration data at several different locations simultaneously. This same datais
also available to other data presentation systems in industry standard formats.

As a single computer system, a host computer connects to 3500 Monitor Racks
and collects machinery vibration data for one or more user defined Machine
Trains. Datais displayed in several formats including:

Machine Train Diagrams
Bargraphs

Current Values

Real-time and Historical Trends
Alarm, System, Computer Lists

NN NN AN

A Communication Gateway added to the 3500 Monitor Rack provides
formatted data to other control systems. It also enables the rack to accept
monitoring instructions from other products. These instructions include:

< Reguest/or set date and time
< Reqguest for monitor values and status
< Adjust monitor setpoints, bypass, and other rack functions

A Data Manager Input/Output (I/0) module in the 3500 Monitor Rack provides
a dynamic data interface to an existing Bently Nevada Dynamic Data Manager
2/Transent Data Manager 2 (DDM2/TDM?2) installation. A single 3500
Monitor Rack can supply static and dynamic data values to two communication
Pprocessors.



Product Overview

3500 Monitor Rack

Data Acquisition Computer

Plant Wide Ethernet

Plant Manager Maintenance
Manager

Machinery
Specialist

Machinery data from 3500 Monitor Racks can be accessed at several locations
within a plant over a nework. An Ethernet node running the appropriate
network software may access machinery values from 3500 Monitor Racks.

Two types of remote
communications provide access
to 3500 monitor data from an
unlimited number of locations:

< Remoteto 3500 Monitor
Rack
< Remote to Computer

3500 Monitor Racks ordered with
an optional modem can
communicate with host

computers at a variety of
locations.

3500 Monitor Rack with
modem installed in RIM

T

[m)

I

£ =\

Data Acquisition / DDE

Server Computer with
external modem

Remote to 3500 Monitor Rack
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3500 Monitor Rack

Many combinations of
remote communications
are availableto fit your
specific needs.

Data Acquisition Computer
with external modem

Laptop computer with internal
mode running the Operator
Display Software

Remote to Computer

System Features

The following features make the 3500 Monitoring System flexible and easy to

use

< Control pand (pand), Bulkhead, or cabinet (rack) mounting options for the
3500 Monitor Rack.

< Maximum channd density of 56 channels per monitor rack.

< Rack design to meat European EMC requirements.

< Internal or external terminations between transducers and monitor and
Keyphasor channdls.

< TripleModular Redundant (TMR) rack option allows a rack to tolerate a
single point failure with no interruption of machinery protection.

< Interfacing to UNIX based work stations, M odbus compatible control
systems, or over remote communications links.

< Full networking capabilities on Ethernet compatible systems.

< Interfacing to Bently Nevada Corporation DDM2/TDM2 installations.
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< Rack architecture designed to meet SP84, IEC65A, and 29CFR 1910.119
safety standards.
< Microsoft Windows compatible software.

System Information

JAURN

Manuals

Several manuals are available for the 3500 Monitoring System. They are listed
by part number, name, and description under "Additional References’, page ?
and ?.

The Rack Configuration and Test Utilities Guide is shipped with the 3500
Rack Configuration Software. This manual provides complete instruction for
setting up your rack, installing the Rack Configuration Software, and
configuring the 3500 Monitor Rack.

Note: 3500 Monitor Racks must be configured from a host computer using
the Rack Configuration Software. Utility software products are provided to
verify connections to the rack and test the operation of modules within the rack.

Individual operations and maintenance manuals are available for each module of
the 3500 Monitor Rack. They include installation and service instructions,
specifications, operating conditions, and spare parts recommendations. A
separate 3500 Field Wiring Diagrams Manual is also available. These manuals
ship with each 3500 Monitor Rack.

The Computer Hardware and Software Manual provides information specific
to the 3500 Data Acquisition / DDE Server and the Operator Display Software.
Refer to the Preface of this manual for additional information.

Videos
Two videos are available with the 3500 Monitoring System. Both may be
ordered in PAL or VHS format.
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Thefirst video, Rack Installation and Operation , takes you step-by-step through
each of the modules of the 3500 Monitor Rack. Modules and I/O modules are
described in detail, and placed in the 3500 Monitor Rack. Internal and External
terminations, rack daisy chaining, and Standard vs TMR rack types are
described.

The second video, Software Installation and Operation , shows you how to
connect a computer to your 3500 Monitor Rack and how to install and operate
each of the 3500 Monitoring System software products. Sample machinetrain
diagrams are drawn, labeled, and displayed. Communications verification
between a rack and host are shown, and the operation of each software product
is demonstrated.

Seminar
A 3500 Installation and Maintenance Seminar _ is also available. This seminar

can be customized to fit your particular needs. On-site and off-site seminars can
be sdected, aswell as one, two, three, or four day offerings. By working with
your local Bently Nevada Corporation Sales and Service office, you can sdect
the best seminar for your personnd.

Each software product available with the 3500 Monitoring System includes an
online HEL P System that describes and explains details of the software
operation.

Tutorials

Software tutorials are available within the Rack Configuration and Operator
Assist Display Software. The Rack Configuration Tutorial steps you through
the use of the software to build your 3500 Monitor rack. The Data Acquisition
/ Display Tutorial shows you how to build machinetrains, edit custom train
components, and use the display features of the software.

If you are unable to locate the information you need in any of these sources,
contact you local Bently Nevada Sales and Service office for additional support.
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System Description

The 3500 Monitoring System uses a modular design allowing you to integrate
the 3500 Monitor Rack into your existing computer system in a variety of ways.
This section describes the different 3500 Monitoring System designs to help you
plan your installation. Each component of the system is described briefly to
give you an overview of all of the components and how they work together.

This section includes the following topics:

< 3500 System Components
- 3500 Monitor Rack
- Computer
- 3500 Software Products

< Basic 3500 Installations
- Stand-alone
- Remoteto Rack
- Remote to Onsite Computer
- Network

< System Setup Guiddines

< Sample 3500 Systems
- Single Operator Display Computer
- Operator Display and Data Acquisition Computers on Network
- Interfacing to Bently Nevada DDM2/TDM2 System
- Multiple Use System with other vendor Hardware and Software

3500 System Components

Components for the 3500 Monitoring System will vary depending on the type of
installation you need and the interfacing of this installation to other systems
within your plant. Every system will include at least one 3500 Monitor Rack, a
computer, and software.
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3500 Monitor Rack
3500 Monitor Racks are availablein
three mounting styles:

< 19inch standard EAI Cabinet
mount (400 mm European)

< Pand mount

< Bulkhead mount

Cabinet

A 3500 Monitoring System can have one to twelve 3500 Monitor Racks daisy-

chained together.
Host Computer 3500 Monitor Racks HM

Each 3500 Monitor Rack has 16 dots that may be filled with front pand

modules as shown:
One or two Power Supplies
Rack Interface Module (RIM)
Any Combination of the following
]
T v - Monitor Modules

- Keyphasor Modules (2 maximum)
. ] -4 Channel Relay Modules
- Communication Gateway Modules
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There are six types of modules which may beinserted into the front of a 3500
Monitor Rack:

Power Supplies occupy the left-most dot (ot 0) of a 3500 Monitor Rack. One
or two supplies (both AC and DC) may beinstalled in each rack. With two
supplies connected to separate power sources, one will act as a backup,
guaranteeing uninterrupted machinery monitoring in the event of a power loss.

Rack Interface Module (RIM) occupies the slot (slot 1) next to the power
supplies and acts as the communications link between the rack and a host
computer. Additional functions include directing communications between other
modules within the rack, providing diagnostics information to Bently Nevada
communication processors, and maintaining the System and Alarm Event Lists.

Monitor M odules accept one or more channd inputs from various transducers.
Depending on the monitor module, the channds may be configured as one of
many traditional monitor types, such as Radial Vibration, Thrust, Eccentricity,
and Aeroderivative.

Keyphasor Modules are half-size, and each contains inputs for two Keyphasor
transducers. Two of these modules may be inserted into a single 3500 Monitor
Rack.

4 Channel Relay M odules accept alarm data from one or more monitor
modules and evaluates Alert and Danger monitor outputs using And-Or logic to
produce relay outputs.

Communication Gateway M odules act as the interface between the 3500
Monitor Rack and other vendor hardware and software systems. These modules
accept data from monitors, Keyphasors and relays and output it in industry
standard formats. They also accept certain module and rack parametersin the
same standard format for controlling the operation of the 3500 Monitor Rack.

Each module type has corresponding Input/Output (1/0) modules connected to

the back of the 3500 Monitor Rack. 1/0 modules are unique to each front pand

module type and perform the following functions:

< Contacts for field wiring (both internal and external terminations).

< Portsfor connecting direct cable or modem to the rack from a host
computer.

< Energized/De-energized relay contacts (for Standard Racks only)
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C 2003 (2out of 3) votingon TMR relay contacts.

< Portsfor interfacing to other control systems and Bently Nevada
DDM2/TDM2 Systems.

< Jumpersfor identifying transducer types.

C 41020 mA recorder outputs.

Computer
Computers in the 3500 Monitoring System perform the following functions:

< Configure a 3500 Monitor Rack
< Callect data
< Display data

Configuration computer s connect directly to the front or back of the 3500
Monitor Rack. Configuration includes transferring the following parameters
from the computer to the rack:

< darm setpoints

monitor type

transducer type

scale factor

units

rday logic

€tc.
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These parameters define the operation of the rack and prepare it for monitoring.

Data Acquisition computer s connect directly to the rack(s) to continuously
retrieve and trend machinery data.

Operator Display computer s present machinery data on the computer screen
or printer device. Data displays include trend plotting, bargraphs, current
values, and machine train diagrams.

All of these functions may be performed by a single computer or by severa
computers communicating with each other.
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3500 Softwar e Packages
There are three software packages available with the 3500 Monitoring System:

< Rack Configuration
< DataAcquisitio/DDE Server
< Operator Display

Each is packaged and shipped separately and includes one or more utility
functions to verify and test your installation.

All softwareis shipped on 3.5 inch high density diskettes. The number of
diskettes varies with each package. Uponinstallation, all software packages
build a Windows style group display within your Program Manager.

Depending on the software package, the group will contain some or all of the
following icons:

3500 Software

w o W%

Data Software Edit Comporent R Host
Arcquiztion Configuration Litility Fort Test (3 atewany
DDE Server [tility Litility Part Test

Litility

% B R & 9

Operatar Azsist D ata Rack Rack Rack
Diisplay Acquigtion / Configuration  Configuration Configuration

Dizplay Tutanial Tutorial Help

Rack Configuration Softwar e specifies the operating parameters of the 3500
Monitor Racks. Rack Configuration Software can operate on any approved
computer whether or not it is connected to arack. You could configure and
store the configurations for several racks in a computer and download this
information to theracks at a later time.

11
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Him
Drata
Acguiztion
DDE Server
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After installation of the Rack Configuration Software, the following application
icons are availablein the 3500 program group:

= I I 1 AlE w |
g° 27 | & g
v =
Fack Filtd Host Port Cormm. Fack Fack
Configuration Test Utility Gateway Port Configuration  Configuration
Test Uhlity Tutonial Help

Rack Configuration

RIM Host Port Test Utility
Communication Gateway Port Test Utility
Rack Configuration Tutorial

Rack Configuration Help
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Data Acquisition/DDE Server Softwar e collects machinery data from 3500
Monitor Racks. Onceinstalled, this software operates continuously, accessing
3500 Monitor Racks, retrieving data and making this data available for display
and other applications.

Data Acquisition/DDE Server Software has no data displays, nor will it allow
you to configure a 3500 Monitor Rack. After starting the software and
verifying it is operational, you can shrink the software to an icon and use the
computer for other functions. The Data Acquisition/DDE Server Software
operates in the background.

After installation of the Data Acquisitio/DDE Server Software, the following
application icons are available within the 3500 program group:

3500 Softwrare

A A A

Data Software Edit Compornent Rl Host Drata
Azguistion b, Configuration [tility Fort Test  Acquizition /

DE Server [tility Litility Dizplay Tutu:u

< DataAcquisitio/DDE Server
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[Tk

Software Configuration Utility
Edit Component Utility

RIM Host Port Test Utility

Data Acquisitior/Display Tutorial

Operator Display Softwar e |ets an operator view the machinery data collected

from the 3500 Monitor Racks in the following formats:

NN NN NN

Bargraph displays of monitor channd values (amplitude, gap, phase, etc.)
Machine Train Diagrams with corresponding data values

Trend plots (historical and realtime)

System Event List

Active Alarm List

Alarm Event List

After installation of the Operator Display Software, the following application
icons are availablein the 3500 program group:

0

3500 Software bl

B ss00Software |
L T - N

Operator Software  Edit Component RIM Host Port D ata
Drizplayp Configuration [Itility Test Ltility Acquizition £
I Itilikye Drigplay Tutorial
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Operator Display

Edit Component Utility

Software Configuration Utility
RIM Host Port Test Utility

Data Acquisition / Display Tutorial

Basic 3500 Installations

Thefour basic 3500 Monitoring System installations are:

<

<
<
<

Stand-alone

Remote to Rack
Remote to Computer
Network

13
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You may combine these systems in a variety of ways to provide a 3500
Monitoring System unique to your needs. Each system is described and samples
areincluded at the end of this manual section. As theflexibility of the 3500
Monitoring System allows many different installations, these are not the only
arrangements for the 3500 components.

Stand-alone

A stand-alone system uses a single computer connected to one or more 3500
Monitor Racks daisy-chained together. The computer has Data
Acquisition/DDE Server and Operator Display Software installed and operating.
The stand-alone computer connects by cable to the 3500 Monitor Rack using
dther RS232 or RS422 communications. RS232 and RS422 communications
require a separate card installed in the computer.

Remote to Rack

A remote to rack system has the same components as a stand-alone system,
except that the Remote to Rack uses modems to connect a computer at one
location and 3500 Monitor Racks at another. A 3500 Monitor Rack may be
ordered with an internal modem (replacing the RS232/RS422 port). Thefirst
rack in a daisy-chain of 3500 racks contains an internal modem or external
modem cabled to the RS232 port. Therest of the racks have standard
RS232/R$422 ports.

At the computer location, an internal (inside the computer) or external modemis
used. Because the modem at the 3500 Monitor Rack is initialized when the rack
is configured, an initial setup of the modem independent of the Rack
Configuration Softwareis not necessary.

Dedicated phone lines at both modem locations provide the remote link for this
system. Data acquisition communications require a highly rdiable, permanent
phone link.

Remote to Onsite Computer

The Remote to Onsite computer system is a second way to access data from a
remote location. This system uses two computers. Thefirst computer is
connected directly to the rack and collects data continuously using the Data
Acquisition/DDE Server Software.

The second computer is at another location and uses modem communications to
collect and display data from the first computer. Since the first computer
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continuoudly collects and stores data from the rack, modem communication is
only established when you need to access and display machinery data.

Note: TheRemote Access Server (RAS) software provided with Windows
NT isrequired to use Remote to Onsite Computer communications. See Part |1
of this manual for more information.

Networ k

Network systems involve two or more computers that are linked together and

use Ethernet compatible network components. One or more network computers
(nodes) can collect data from 3500 Monitor Racks by using the Data
Acquisition/DDE Server Software. Additionally, nodes on the network can view
data collected at any of the data acquisition nodes by using the Operator Display
Software. A maximum of 10 operator display nodes may connect to a Data
Acquisition /DDE Server at onetime.

Not all nodes of a network must use the same operating system software. Nodes
must have ether Windows for WorkGroups, Window NT, or Windows 95
software installed to manage the network software. The types of network
software you use depend on the Windows product installed. Refer to Part 11 of
this manual for more information about networks.

Individual computers on a network can have the following 3500 software
installed at any node:

< Data Acquisitio/DDE Server
< Operator Display
< Data Acquisition/DDE Server and Operator Display

3500 Rack Configuration Software may beinstalled on any node regardless of
other 3500 Software installed.

System Setup Guidelines

3500 Monitoring Systems are designed for flexibility. Thefollowing
guiddines are provided to help you design the right system for your operations.

15
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1. A single computer operating Data Acquisition/DDE Server Software can
collect data from one to twelve 3500 Monitor Racks.

2. Stand-alone 3500 Systems will operate with Windows 3.1, Windows for
WorkGroups 3.11, Windows NT 3.5, or Windows 95. Systems requiring
networking or remote communications must use Windows for WorkGroups
3.11, Windows NT 3.5, or Windows 95.

3. If you use remote communications into a network, connect the modem on
the network directly to a Windows NT computer.

Sample 3500 Systems
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The following examples show some possible 3500 Monitoring System
installations:

< Sample 1: Single Operator Display computer accessing several onsite Data
Acquisition computers via modem.

< Sample 2: Combination of Data Acquisition and Operator Display
computers on single network installation.

< Sample 3: Stand-alone 3500 Monitoring System providing machinery data
toaDDM2/TDM2 computer system.

< Sample4: Plantwide Ethernet with different stations accessing the Data
Acquisition/ DDE Software and Operator Display Software showing
X Windows and spreadsheet connectivity.



System Description

Sample 1: Single Operator Display Computer accessing several onsite Data
Acquisition/DDE Server computers:

Location E

Operator Display Computer
-Internal modem
-3500 Operator Assist Display Software

Location A Location B

=
Data Acquisition Computer

Location C

Data Acquisition & Operator
Display Computer

< Operator Display computer (Location E) may call any Data Acquisition
computer (Locations A-D).

< The Operator Display Software may be installed with the Data
Acquisition/DDE Server Software (L ocation C) to access machinery data on
other Data Acquisition/DDE Server computers (Locations A, B, and D).

< Operator Display computer (Location E) may be a laptop with an internal
modem.

< A dedicated phone line should be used at each location.

< All Data Acquisition computers must have Remote Access Server (RAS)
software available with Windows NT.

< The Operator Display computer (Location E) must have Remote Access
Client software (available with Windows NT, Windows for WorkGroups
3.11, or Windows 95).

< Modems may beinternal or external.

17
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Sample 2: Combination of Data Acquisition and Operator Display computers
on a network installation:

Data Acquisition and Operator Display Computer
-3500 Data Acquisition/DDE Server Software
-3500 Operator Display Software

Ethernet Network Cable

Data Acquisition Computer
-Data Acquisition/DDE Server Software
execution started at this node

o =
U __!l

m'
u

Operator Display Computer
-3500 Operator Display Software

| Data Acquisition and Operator Display Computer
-3500 Data Acquisition/DDE Server Software
177 -3500 Operator Display Software

Operator Display Computer
-3500 Operator Display Software

|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|_ —
|
|
|
|
|
|
< Any node of the network may install Operator Display, Data
Acquisition/DDE Server Software or both.
< Nodes with Data Acquisition/DDE Server Software must connect to 3500
Monitor Racks.
< All nodes must have Microsoft Windows for WorkGroups 3.11, Windows
NT 3.5, or Windows 95 and a network card installed.

< Etherngt cabling must be terminated with 50 Ohm terminators at cable ends
(except for Fiber Optic cabling).



System Description

Sample 3: Stand-alone 3500 Monitoring System providing machinery data to
TDM2 (or DDM2) system:
Static and Dynamic cables

connected to Data Manager 1/O
Module

3500 Monitor Rack - / L

connected to TDIX
and DDIX

TDIX |B

[T

=== Com Processor
DDIX | |'daisy-chain' cable

3500 Stan

d-alone Computer

TDM2 Computer

< Two communication processors accept data from a single 3500 Monitor
Rack (TDIX and DDIX only).

< Each Communications Processor connected to the 3500 Monitor Rack
counts as onerack in the DDM2/TDM2 installation. One DDM2/TDM2
can have a maximum of 12 communication processors connected.

< This system requires two configurations: one for the 3500 Monitor Racks
using the 3500 Rack Configuration Software, and the other for the TDM2
installation using the DDM2/TDM2 Software. Both are independent
systems.

< All communication processors must be daisy-chained together, even if two
of them connect to same 3500 Monitor Rack. See page ? for more
information.
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Sample 4: Plantwide Ethernet with different stations accessing the Data
Acquisition/DDE Software and Operator Display Software to show X Windows
and spreadshest connectivity.

Plantwide Ethernet

Desktop Computer

connected to network.
Running 3500
Monitoring System

UNIX Workstation
connected to network.

Desktop computer
connected to network.

<

20

Running Microsoft
Excel with machinery
monitoring data
updating to
spreadsheet.

Data Acquisition/DDE
Server Software and
Operator Display
Software.

Running other vendor
software product
accessing 3500
displays.

The computer running the Data Acquisition/DDE Server and Operator

Display softwareis using WinDD by Tektronix.

The UNIX workstation is acting as an X server which allows the Operator
Display Software screens to be displayed.

The computer running Excd uses NetDDE to access data collected by the
Data Acquisition/DDE Server Software to maintain current valuesin the
displayed spreadshest.



Software | nstallation

Software Installation

This section lists the minimum requirements for each of the 3500 software
packages and shows how to install each one. The section includes the following
topics:

< 3500 Software Description
< Rack Configuration Software
- Computer Requirements
- Installation Procedures
< DataAcquisition/DDE Server Software
- Computer Requirements
- Installation Procedures
< Operator Display Software
- Computer Requirements
- Installation Procedures

3500 Software Description

There are three Bently Nevada Corporation software products available for the
3500 Monitoring System:

< Rack Configuration

< Data Acquisition/DDE Server Software

< Operator Display Software

Each software package is available on 3.5" high-density diskettes and includes
one or more utility programs to verify and test the operation of the 3500
Monitoring System. All softwareis designed to install and operatein a
Microsoft Windows 3.1, Windows for WorkGroups 3.11, Windows NT 3.5, or
Windows 95 operating environment.

Upon installation, a 3500 Software Group will be created in the Program

Manager screen of the Windows operating system. Double-clicking the mouse
pointer on any icon will start the selected software.
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If you install more than one software package on a single computer, icons from
all packages will be placed in the 3500 Software Group; a new group will not be
created. You may separate theseicons into other groups as desired using
standard Windows procedures. Refer to your Windows Reference Manual for
more information.

If you reinstall software that already exists on your hard disk, existing software
will be overwritten if it has an earlier version number. This guarantees the
newest software will not be overwritten on your hard disk.

All 3500 Monitoring System software uses standard Windows operating
techniques to size and position displays; change to other applications (multi-
tasking); open, close and restore windows; and maximize and minimize screens.

Rack Configuration Software

Installation and operation of the Rack Configuration Software is explained
completdy inthe Rack Configuration and Test Utilities Guide.

Data Acquisition/DDE Server Software

22

The Data Acquisition/DDE Server software must beinstalled on a computer
with a permanent connection to 3500 Monitor Racks. This connection may be
direct RS232 or R$422 cable, or remote modem.

Computer Requirements

Data Acquisition/DDE Server Software requires a computer with the following:

< 386/33 or greater processor with compatible math coprocessor

VGA monitor

3.5 inch high-density floppy diskette drive

MSDOS 6.1 or grester

8 Megabytes of RAM

Microsoft Windows 3.1, Windows for WorkGroups 3.11, Windows NT 3.5,

or Windows 95

< Minimum of 35 Megabytes of available hard disk (significantly more if
historical trends are required)

< DigiBoard RS232 Asynchronous communications card with or without an

NN NN AN
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RS232/RS422 converter or external modem
Data Acquisition/DDE Server software uses RAM for real-timetrends. You
may wish to increase the amount of RAM to accommodate longer real-time
trend periods.

Hard Disk requirements for the Data Acquisition/DDE Server Software are 35
Megabytes. This spaceis divided as follows:

< 25 Megabytes for the Data Acquisition/Display Tutorial

< 5 Megabytes for the Data Acquisition/DDE Server Software

< 5 Megabytes for the Product Service Utilities

If ether the Rack Configuration Software or the Operator Display Software (or
both) are installed on the same computer, one or more of these applications may
already be installed and the disk space allocated to them will not be necessary.

Hard disk spaceis used to store historical trend data. Determine the
approximate amount of hard disk space you will need for trend data using the
following formula:

Required Hard Disk Space = total points x # of trend records x 120 bytes

total points: Thetotal number of points the Data
Acquisition computer will gather data for.
These points are identified in the Software
Configuration Utility.

# of trend records: The number of records needed to store trend
information. One record will be used for each
trend value stored. To maintain historical
trend values for a period of two weeks using 10
minute trend intervals, you will need 2,016
trend records per point.

120 bytes Each trend record requires 120 bytes of storage
space.

Add 35 Megabytes for the Data Acquisition/DDE Server Software, Product

Service Utilities, and Data Acquisition/Display Tutorial and you have the
amount of hard disk spaceneeded.  Example:

23



Part 1 S Overview, Description, Installation

A system has three 3500 Monitor Racks. Each rack has 32 points. You
want 5,000 historical trend values stored for each point.

(3 x 32) x 5000 x 120 = 57,600,000 Megabytes

58 +35 = 93 Megabytes total hard disk space required for Data
Acquisition/DDE Server Software and historical trend files.

For this example, 5000 trend records for 96 points would represent a period
of about 4 weeks and two hours using a 10 minute historical trend interval.

I nstallation Procedures

Data Acquisition/DDE Server Software installs on any computer with a direct
or modem connection to a 3500 Monitor Rack.

Toinstall the Data Acquisition/DDE Server Software:

1. Eliminate possible conflicts with other Windows applications by closing all
currently running Windows applications.

2. Inset Disk 1 in thefloppy diskette drive (assume A:)

3. Fromthe Program Manager Screen, sdect File,

= Program Manager
File Options Window Help

24
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4, Sdect Run...
= Program Manager
[51[-8 Options WWindow Help
New...
Open Enter
Delete Del
Properties... Alt+Enter
| Exit ¥indows... |\

5. Type A:\\SETUP on the Command Line...

=| Program Manager
File Options Window Help

Command Line:
|AASETUP

[] Run Minimized

6. Sdect the OK button. Theinstallation program will start.
7. Sdect ahard drive indicating where the softwareis to be installed.

The default is C:, but any drive may be specified as long as thereis enough
space available. Data Acquisition/DDE Server Software will automatically
install to the\3500 subdirectory. A directory structure of files used by the
software will be built on your hard disk. Seethe Appendix section, page ?,
for a description of all installed files for the Data Acquisition/ DDE Server
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Software.

8. Choose which applications of the Data Acquisition/DDE Server Software to
install.

The default isto load all applications. If hard disk spaceis limited or if you
have installed the utilities software with other 3500 packages, you may
decide not to install some of the applications. However, we recommend that
you load all applications.

9. When theinstallation is complete, a 3500 Software Group will be added to
the Windows Program Manager screen that includes the followings icons:

3500 Software

v 8 9 % % ;.

Data Data Drata Software  Edit Component  FiIM Host Data
Acquisiiony  Acquizition  Acquizition  Configuration [ tiliky Port Test  Acquisition /
DDE Server Readme Help Ltility Ltility Dizplay Tutonal

10. Veify theinstallation of the Data Acquisition/DDE Server Software by
double-clicking your mouse pointer on each icon to see that each application
executes properly.

Operator Display Software

26

Operator Display Software must exist on the same computer as the Data
Acquisition/DDE Server Software OR be connected by network or modem to an
active Data Acquisition/DDE Server Computer. The Data Acquisition/DDE
Server Software supplies data to the Operator Display Software.

Computer Requirements

Operator Display Software requires a computer with the following:
< 386/33 or greater processor with compatible math coprocessor
< VGA monitor

< 3.5inch high-density floppy diskette drive

< MSDOS6.1 or grester
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< 8 Megabytes of RAM

< Microsoft Windows 3.1, Windows for WorkGroups 3.11, Windows NT 3.5,
or Windows 95

< Minimum of 35 Megabytes of available hard disk space

Depending on the link to the Data Acquisition hardware and computer, a
network card or modem may also be needed along with the appropriate cabling.

Hard Disk requirements for the Data Acquisition/DDE Server Software are 35
Megabytes. This spaceis divided as follows:

< 25 Megabytes for the Data Acquisition/Display Tutorial

< 5 Megabytes for the Operator Display Software

< 5 Megabytes for the Product Service Utilities

I nstallation Procedures

Operator Display Software installs on any computer with the necessary
requirements.

Toinstall the Operator Display Software:

1. Eliminate conflicts with other Windows Applications by closing all
currently running Windows applications.

2. Insert Disk 1 inthefloppy diskette drive (assume A:)

3. Fromthe Program Manager Screen, sdect File,

= Program Manager
File Options Window Help
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= Program Manager
[51[-8 Options WWindow Help

New...

Open Enter

Delete Del

Properties... Alt+Enter
| Exit ¥indows... |\

5. Type A:\SETUP on the Command Line...

=| Program Manager

File Options Window Help

LCommand Line:
|A:ASETUP Cancel

[] Run Minimized Browse. .. |

Help

6. Sdect the OK button. Theinstallation program will start.

7. Sdect ahard drive indicating where the software will be installed.

The default is C:, but any drive may be specified as long as thereis enough
space available. Operator Display Software will automatically install to the
\3500 subdirectory. A directory structure of files used by the software will
be built on your hard disk. See Appendix section, page ?, for a description

of all installed files for the Operator Display Software.
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8. Choose which applications of the Operator Display Softwareto install.

The default isto load all applications. If hard disk spaceis limited or if you
have installed the utilities software with other 3500 packages, you may
decide not to install some of the applications. However, we recommend that
you load all applications.

9. When theinstallation is complete, a 3500 Software group will be added to
the Windows Program Manager screen that includes the following icons:

B swsewae HE
A -

Operator  Software  Edit Component RIM Host Port Operator Operator [ ata
Display  Configuration Itility Test Ltility Dizplay Display  Acguisiion /
il Headme Help  Dizplap Tutcrial

10. Verify theinstallation of the Operator Display Software by double-clicking
your mouse pointer on each icon to see that each application executes

properly.
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3500 Monitor Rack Communications

Bently Nevada Host to Rack
Communications

30

3500 Monitor Racks can communicate in several ways with a variety of
hardware. This section describes the available communications links and shows
how to connect and verify them. This section includes the following topics:

< Bently Nevada Host to Rack Communications
- RS232 Communications
- RS232 Digiboard Installation
- R$422 Communications
- Modem Communications
< Rack to Rack Communications
< DDM2/TDM2 Communications

Host computers communicate with the 3500
Monitor Rack using the Rack Interface

Module (RIM). The RIM always occupies RS232/
the slot 1 location in the 3500 Monitor Rack M

(next to the power supplies) and has an
RS232 port available on the front of the
module.

The RIM 1/O module on the back of the rack
may be ordered with an RS232/RS422 port
OR a modem port. These ports

and modem connections on the

front and back of the 3500 M (]3]
Monitor Rack are used with a O
Bently Nevada Host computer to configure
and acquire data from the rack.
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RS232 Communications

COM Port =9 pin male
Cable Connector = 9 pin female

Rack Address Switch
Set to unique number (1 to 63)

RS 232 Cable

Config Port = 9 pin male
Cable Connector = 9 pin female

RS232 Cable (P/N 130118)
Cable length to 100 ft (30 m)
Baud Rateto 38.4 K

Connecting a laptop or desktop host to the RIM
using the RS232 Serial COMM port

A laptop or desktop computer with an RS232 serial communication port
installed connects by RS232 cable to the Rack Interface Module (RIM) of the
3500 Monitor Rack. Usethis connection for the Rack Configuration Software,
the Data Acquisition Software*, and the RIM Host Port Test Utility.

*The Data Acquisition/DDE Server Software should connect to the 3500
Monitor Rack using a DigiBoard 232 card. This card provides additional
buffering of data retrieved from the 3500 Monitor Rack. High Speed serial
communications (19.2 or 38.4 Kbaud) without the Digiboard card is not
recommended. Theinstructions on page 4 show how to install this card.
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RIM

COM Port =9 pin male
Cable Connector = 9 pin female

RS 232 Cable HOST Port =9 pin male

Cable Connector = 9 pin female

RS422/RS232 Switch
Make sureit is set for proper
communications from host.

RS232 Cable (P/N 130118)
Cablelength to 100 feet (30 m
Baud Rateto 38.4 K

Connecting a laptop or desktop host to the RIM I/O Module
using the RS232 Serial COMM Port

An RS232 cable connects the serial port of alaptop or desktop computer to the
RIM /0O Module on the back of the 3500 Monitor Rack (located above the RIM
with a Bulkhead mounted 3500 Monitor Rack). When making this connection,
make sure the RS232/RS422 switch is set to the RS232 position. Use this
connection for the Rack Configuration Software, the Data Acquisition
Software*, and the RIM Host Port Test Utility.

RS232 cable communications can operate to 100 feet (30 m). In general, they
can communicate at baud rates to 38.4 Kbaud.

*The Data Acquisition/DDE Server Software should connect to the 3500
Monitor Rack using a DigiBoard 232 card. This card provides additional
buffering of data retrieved from the 3500 Monitor Rack. High Speed serial
communications (19.2 or 38.4 Kbaud) without the Digiboard card is not
recommended. Theinstructions on page 4 show how to install this card.
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RS232 Digiboard Installation

Use the RS232 Digiboard with the Data Acquisition/DDE Server Software.
Features of this board guarantee that no data will be lost between the 3500
Monitor Rack and the host computer.

Set the dip switches and S;paﬁ”t'éi';,g E J Jumper.

. s Connect Top pin:
the J1 jumper on the position and Middle pins.
DigiBoard as shown. , 0
Power down the I;'S%iln}ﬁﬁr
computer and install the .

DigiBoard in any empty Line 2 - Port

slot. Close the computer =9 pin mal

and place the DigiWARE O

Software diskette in the \ Il \
floppy diskette drive.

Switch and Jumper Settings for DigiBoard
Asynchronous Serial Communications Board

If you are unfamiliar with board installation in your computer, we recommend
that you make a backup copy of your SYSTEM.INI file beforeinstalling this
board. Thiswill allow you to start over if problems arise.

These configuration instructions show how to setup your system for the
DigiBoard Setup Utility Version 1.40. If you have a newer version of this
utility or problems with the setup procedures, refer to the documentation and
instructions supplied by the manufacturer.

To Configure the DigiBoar d:
1. Start Windows.

2. Sdect File..., Run.. from the Program Manager screen.
3. Type A:\WINDOWS\SETUP (assuming floppy diskette driveis A:)

4. Sdect the OK button.
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Note: After thefirst DigiWARE installation, access the
I DigiWARE configuration from the Windows Control Pane by
D'Q'E':'a"j double-clicking the DigiBoard icon.

5. A series of dialog boxes will follow, containing introductory information.
Enter the name of the Windows directory in the appropriate dialog box.

6. Click Add when the configuration menu is displayed.
7. Seect the start Port of 2 (this will be verified in step 19).

8. Sdect board PC/2e (8k) from the List of Boards.

= DigiBoard Configuration

-Installed Boardsz
# Type

(1],

Cancel

Board Setup._. I
Port Setup. .

-Global Settings | Add >>

[ Enable Fast Baud Remove I

Start Port [0..112] |2 |

Help

9. Sdect thelnstall button.
10. Sdect the Board Setup button.

11. The Board Setup Screen will appear. Enter the following settings initially*:

Memory Address D0000h
I/O Base Address 320h
IRQ number IRQ7
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Board Parameters

-Boards

Memory
Addr

#t Type

1 PC/2e [BK] DOOOOK

1/0
Addr

320h

IRQ

~“Settings
Memory Address

1/0 Basze Addreszs

IEG Humber

Ce000h
C8000h
CADOOK
CCO00h
CEO0Dh
D0000h

IRQ 3

12. Click the OK button to return to the DigiBoard Configuration Menu.

13. Select Port Setup. The Windows Port parameter identifies the newly
created port(s) to the Windows software. In the screens shown in this
procedure, the host computer has two serial ports. The ports, added by the
DigiBoard card, will be COM3 and COMA4. These ports are identified on
the following screen as DigiBoard Ports 1 and 2 because they coincide with
the first and second ports located on the DigiBoard card.

*Depending on the setup of your computer, some of these locations and
addresses may cause conflicts with existing hardware on your computer. Refer
to the DigiBoard Software Manual, for more complete instructions.

Note: Most computers have oneto four serial ports already installed and
named COM1, COM2, etc. If your computer has these ports, you cannot use
already existing names. Start naming your ports using the next COM name

available (no larger than COM9).
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36

-Ports
Board DigiBoard Windows Virtual Baze Yirtual Char At
#t Type Port Port 1/0 Addrezz IR0O Ready Pin

COM3 dizabled dizabled

2 COM4 dizabled dizabled OFF OFF [ ]
~“Settings
“Windows Port Port Options
Windows COM Port ||:m.13 :I [ Char Ready Flag
[ Auto Enumerate [ Alt Fin
“Wirtual
[ Enable ¥irtual Port for DOS
Yirtual Port Device Contention
170 Address I ) Always Warn
@ Mever Warn
IRQ Line [ O Idle fin sec.) |

14. Veify the Char Ready Flag is not checked.

15. Verify Alt Pin is not checked.

16. Verify that no parametersin the Virtual box are enabled.

17. Set the Device Contention to Always Warn.
18. Select the OK button to return to the DigiBoard Configuration Menu.

19. Veify the Start Port.

The host computer used in this procedure has two serial ports installed in
the computer. These are identified as port 0 (COM1) and port 1 (COM?2).
Addition of the DigiBoard card installs two additional ports called port 2
(COM3) and port 3 (COM4).
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20.

21.

22.

23.

The Start Port number is therefore 2 (the first DigiBoard port -COM 3).
COM4 will automatically have a start port of 3.

Sdlect the OK button.
Answer YES to save the DigiBoard Configuration.

Answer Restart Now when asked if you want to restart Windows.

Connect the host computer to the HOST port on the RIM 1/0 Module as

1/0

shown.

RS232 Cable part
number 130118.
Cable length to 30 m
(100 ft). Baud rate
to 38.4 K.

RS422/RS232 Switch
Set to RS422 position

Desktop Host connected to RIM 1/O using an RS232
DigiBoard Card
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Note: Host to Rack Interface 1/0 Cables:

RS232 cableis part number 130118-01 and is shipped in 100 ft (30 m) lengths.
This RS232 cable connects the host computer to the RS232/RS422 converter.
RS232 Cable connecting the Host computer directly to the 3500 Monitor Rack
is part number 130119-01 and comes in the same lengths.

RS422 Cableis part number 130120-01 and can be ordered in lengths of 500 ft
(1500 m).

24. Runthe RIM Host Port Test Utility to verify the DigiBoard in the host
computer is communicating with the 3500 Monitor Rack(s) properly.

RS422 Communications

RS422 communications require a separate board installed in an empty slot of
the host computer. In general, alaptop computer will not have an empty slot
available. You can connect a host computer to the RS422 port on the RIM
using an RS232 Digiboard card or an Ultra-485 card.

RS232 cable, paltRS232\422 Converte
number 130119

IRS422 cable, part numbe
130120 or 131106

-—

3500 Rack
RS422 cable connected to
the RS422 port on the RIM
1/0 Module

Host Computer
RS232 cable connected to an
RS232 Digiboard card

RS422 Communications Using an RS232 Digiboard Card

The DigiBoard communicates using RS232 communications. The
RS232/RS422 converter requires a separate 110 or 220 volt power source. A
small light on the converter indicates that power is on and the converter is
operational. Theinstructions on page 4 show how to install an RS232
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Digiboard card in the host computer.

RS422 cable, part number
132632 or 132633

3500 Rack
RS422 cable connected to
the RS422 port on the RIM
1/0 Module

Host Computer
RS422 cable connected to an
Ultra-485 card

RS422 Communications Using An Ultra-485 Card

The Ultra-485 card uses hardware circuitry to make the RS485 interface appear
like an RS232 interface to the computer. Installation consists of choosing an
available 1/0 address and IRQ. A software driver does not need to be installed.

Toinstall the Ultra-485 card:

1. Usethe Portsicon in the Windows Control Pand to determine the base 1/0
port addresses and the IRQs of all the comm ports that are in use on your
computer.

2. Choose an address and IRQ for the Ultra-485 card that is different than the
addresses and IRQs determined in step 1.

3. Set thebase /O port address for the Ultra-485 card by setting the DIP
switches on the card labeled SW-1. The setting shown in the following
figure sets the card to be COM 3 (the switch labeled "D" is set to off). For
address settings for other COM ports, refer to the Mode Ultra-485 Product
Manual.
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40

ULTRA-485 —
= IR0y
ABCD
>
EE] EEEEEEEE ]
2345678910111215

L w |Od
|
— o1 |00

Settings for 1/0 Address (SW-1) and IRQ (E1)

4. Set the IRQ for the Ultra-485 card by installing a jumper on the jumper
bank labeled E1. The setting shown in this figure sets the IRQ for the card
to 4. For the jumper position for other IRQ settings, refer to the Modd
Ultra-485 Product Manual.

5. Install the card in an empty expansion slot.

6. Usethe Portsicon in the Windows Control Pand to configure the COM port
with the Base /O Port Address and the Interrupt Request Line (IRQ) that
you set in steps 3 and 4.

7. Restart Windows for the settings in step 6 to take effect.

The Appendix, page ?, contains a list of part numbers for the cable, board, and
converter needed for RS422 Communications.

Modem Communications
The RIM 1/O module can be ordered with an internal modem. This modemisa
14,400 baud modem and replaces the 9 pin RS232/RS422 port.
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Additionally, an external modem may be connected to the RS232 port on the
RIM module. External modems should be Hayes compatible.

If the standard RIM 1/0O moduleis ordered, an external modem may be
connected to either the RS232 port on the RIM or the RIM 1/0 module.

Modem communications used for Data Acquisition/DDE Server Software
require a dedicated phone line to guarantee uninterrupted data acquisition.

Aninternal or external modem at the 3500 Monitor Rack can be setup using the
Rack Configuration Software. The procedure has been made as automatic as
possible.

Toinitializea RIM modem:

1. Start the Rack Configuration Software by selecting the icon in the 3500
Software Group.

Configure: s 1

2. Sdect the OPTIONS button and i
click the mouse once: \ “ 3500 |

3. Sdect the Rack Interface Module
(RIM) and click the mouse once.
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= Rack Interface Module [RIM)
Config ID:

" Rear Port [ Front Port " Rack Mounting Option |
/0 Option— | External Modem ™| ® Panel Mounted
3 Internal Modem |Nune |:I ) Rack Mounted
@ R5232/422-Ext Modem = ) Bulkhead Mounted
 External Modem — | | | " Power Supply Option — |
|Nnne |£| - Top:
Byte Timeout: [3 = [AC High Voltage  [#]
| | r Dynamic Signal Option— | Bottom:
AC High Voltage *
Byte Timeout: E@ |Slnts 27 |£| | |_I
Connect Password: |:| Agency Approval T |
- . . |Nnne |i|
Configuration Password: l:l
| 114 I | Cancel I | Print I | Help I EEEIE’I ?

4. Noticethe areafor the Rear Port and Eront Port. If you have an Internal
or external modem connected to the RIM /O module, sdect the correct
modem typein the Rear Port area.

If you have an external modem connected to the RIM, select the correct
modem typein the Eront Port area.

If you sdect one of the available modems, an initialization string is
automatically determined and entered for you. Thestring is stored in the
RIM when configuration information is Downloaded.

The initialization string remains in the RIM of the 3500 Monitor Rack until
changed by an operator. 1n the event of a power failure or loss of
communications, the modem will be initialized automatically by the RIM
when power or communications have been restored.
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PHONE LINE

w Internal Modem
3 | 14,400 Baud

RS232 Cable (P/N 130118)
Cable length to 100 feet (30 m) |

Desktop Host with External Modem Communicating with
Internal Modem located in RIM I/O Module
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RS232 Cable (P/N 130118) CONFIG

Cable length to 100 feet (30 1
RS232"

Cable

=)

Laptop Host with Internal Modem Communicating with External
Modem Connected to RIM

Rack to Rack Communications

Communication between 3500 Monitor Racks occurs between the RIM 1/0
Modules. The Data Acquisition/DDE Server Software requires RIM to RIM
rack communications when multiple 3500 Monitor Racks are used.

Twelve 3500 Monitor Racks may be daisy-chained together in a single 3500
Monitoring System installation. Communication between racks is RS422
connecting the HOST and RACK ports of the RIM 1/0 Modules.



3500 Monitor Rack Communications

The host computer connects to the HOST port of the first 3500 Monitor Rack.
Thefirst rack is then connected to the second rack from the RACK port on the
first to the HOST port on the second.

If thefirst rack has an internal modem, the host computer communicates with
the modem in this rack. Communication between the racks in the chain uses
RS422 communications.

Each 3500 Monitor Rack must have a unique address set on switches on the

RIM Module. No two racks in the same daisy-chain may have the same rack
address.

Note: Ensure that the byte timeout option in all RIMs in the daisy
chain are set sufficiently large to handle all modem delays.

To Host
Computer
%

To Next
Rack

RS422 Cable Connections for Daisy-Chaining 3500 Monitor Racks
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DDM2/TDM2 Communications

3500 Monitor Racks can be used in a Dynamic Data Manager 2/Transient Data
Manager 2 installation. As with 3300, 7200, or 9000 series Monitor Racks, the
3500 Monitor Racks use communication processors to collect and transmit
static and dynamic data values to a DDM2/TDM2 computer.

A single 3500 Monitor Rack may send data to two communication processors.
These can betwo DDIX, two TDIX, or one of each.

A Data Manager I/0 Module, located behind the Power Supply and RIM,
provides two static and dynamic ports. These ports connect by cable to DDIX
or TDIX communication processors as shown in the following figure.

To next
Communications
Processor

- Rackj

TDIX Host

| |DDIX

Static Cable to TDIX = P/N 129386
Static Cable to DDIX = P/N 129387
Dynamic Cable = P/N 00290160
RS422 Cable between TDIX and
DDIX = P/N 47125

= O
_ _P] S =
O—~ZrZRP0a~HPHEALZrZ<gOHE>PH®

Data Manager I/O Module connected to two
Data Manager Communication Processors
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With two communication processors (CPs) connected to the 3500 Monitor
Rack, atotal of 48 monitor channes provide machinery datato a DDM2/TDM2
installation. The following rules apply to Data Manager communications:

Two Data Manager communication processors connected to a 3500 Monitor
Rack will collect data from the rack using both sets of static and dynamic ports
on the Data Manager 1/0 module according to the following conditions:

< the monitor modules located in rack slots 2 to7 supply data to the first
communication processor through the top static and dynamic ports of the
Data Manager 1/0 Module.

< the monitor modules located in rack slots 8 to 13 supply data to the second
communication processor through the bottom static and dynamic ports of
the Data Manager 1/0 Module.

< Rack slots 14 and 15 will not supply data to a communication processor.

< TheRack Interface Module (RIM) configuration must be setup to provide
data to two communication processors.

A single Data Manager communication processor connected to a 3500 Monitor
Rack will collect data using the top static and dynamic ports of the Data
Manager 1/0 Module according to one of the following conditions:

< monitor modules located in slots 2, 4, 6, 8, 10, and 12
OR

< monitor modules located in dots 2, 5, 8, and 11 (used in TMR applications)
OR

< monitor modules located in dots 2, 6, and 10 (used in TMR applications)

A DDM2/TDM2 installation accepts data from a maximum of twelve
communication processors. Additionally, the 3500 Monitor Rack modules are
configured for the DDM2/TDM2 installation using the configuration portion of
the DDM2/TDM2 software. Configuration of the 3500 Monitor Racks using
the 3500 Rack Configuration Software does NOT automatically configure
communication processors and racks for use with the DDM2/TDM2 System.
Both configurations are separate and independent.
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Data Acquisition/DDE Server Software

This section describes the 3500 Monitoring System Data Acquisition / DDE
Server Software package. It includes the following information:

< Reqguirements
< Modes of Operation
- Providing data to Operator Display Software
- Providing data to Third Party Software
< Software Operation
- Setup
- Data Acquisition Parameters
- Redl-time Trend Data Requirements
- Connection Parameters
- Saving and Retrieving Setup Files
- Passwords
- Initiating and Terminating Data Acquisition
- Data Acquisition Server Password
- Computer Log
- Historical Trend
- Troubleshooting
< Third Party Connectivity via DDE

The Data Acquisition / DDE Server Software has several functions:

< Collect Machinery Monitoring, Alarm, and Events data from 3500 Monitor
rack,

< Storehistorical and real-time trend data for machinery monitoring channels

< Act as aDynamic Data Exchange (DDE) Server for current machinery
monitoring values.

Data Acquisition Software collects and makes machinery monitoring data

available to the 3500 Operator Display Software, other vendor software, and
Third Party software packages. It does not display machinery monitoring data.
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Requirements

alllll

Data
Acquiztion /
DDE Server

HI[I]
D ata
Acguizgtion
DDE Server

=

Data
Acguizition
Feadme

The following conditions must exist before using the Data Acquisition Software:

< You must haveavalid link to one or more Configured 3500 Monitor
Racks. Thislink can be by direct cable (either RS232 or R$422) or by
remote modem.

< TheData Acquisition host computer must be able to collect machinery
monitoring data 24 hours per day, seven days per week.

< The Data Acquisition/ DDE Software must be installed and the Data
Acquisition icon present in the 3500 Software Group. Refer to the Software
Installation Section of this Manual for installation procedures.

< Thehost computer must have sufficient memory and hard disk space
availablefor storing the trend information you require.

Note: Trainsdo not have to be defined to operate the Data Acquisition
Software. If no trains exist, each 3500 rack will default to a single train and
information will be collected by rack using the rack address as an identifier.

After a successful Data Acquisition/DDE Server Software installation, the
following icons will be placed in the 3500 Software Group:

3500 Software

IIII % @ :‘Fg%“k

% v

Data Data Data Software  Edit Component Rl Host Data
Acquistion 2 Acquisition  Acquisition  Configuration Ltility Port Test  Acquisition /
DDE Server Readme Help | tiliky IItility Dizplay Tutorial

Data Acquisition/DDE Server:  Usethis software to continuously monitor
machinery data from the 3500 Monitor Racks
and provide the data to display clients.

Data Acquisition Readme: Contains information about the software
products including version number, date, and
notes about software revisions and changes.

Data Acquisition Hep: Direct access to the Data Acquisitio/DDE

51



Part 1 S Overview, Description, Installation

.

Data
Acquizition
Help

L F

HACHIHE
TEAIH

Software
Configuration
I tiliey

%

Edit Component
Lltility

g2

Rk Host
Port Test
[ tility

—_

Data
Acquizition £
Dizplay Tutorial
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Software Configuration Utility:

Edit Component Utility

Rim Host Port Test Utility:

Data Acquisition/
Display Tutorial:

Server HELP screens. These explain all
aspects of the software operation. Help
screens are also available within the software
by sdecting Help.

Used to specify historical trend parameters,
build Machine Train Diagrams, and MAP
configured points to Machine Trains. This
utility software is included with both the Data
Acquisition/DDE Server and Operator Display
Software packages. Refer to page ? for
additional information.

Used to build custom machine dements for
Machine Train Diagrams. This utility software
is included with both the Data
Acquisition/DDE Server and Operator Display
Software packages. Refer to page ? for
additional information.

Usethis utility to verify that the host to rack
communication link is operating correctly.

Explains and shows how to use procedures
for Operator Display, Data Acquisition,
Software Configuration, and Edit Component
Software.
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Modes of Operation

The Data Acquisition/DDE Server Software can be used with or without the
3500 Operator Display Software. It will act asa DDE Server to any Third
Party software application that recognizes and uses standard Windows DDE
access methods. It also supports Windows NetDDE access.

The computer running the Data Acquisition/DDE Server Software maintains all
of the data files relating to the 3500 Monitor Racks connected to it. Because the
Operator Display Software does not maintain any data files, the software must
have a connection to the Data Acquisition computer in order to access these files
and the data they contain.

When used as a DDE server for Third Party software applications, the Data
Acquisition computer maintains current machinery data in memory in standard
formats that can be easily accessed.

Providing Data to 3500 Operator Display Software

When used with the 3500 Operator Display Software, the Data
Acquisition/DDE Server Software provides data collected by Machine Train
(train based displays) or by 3500 Monitor Rack (rack based displays).
Whichever method is used, the 3500 Monitor Racks must first be configured
using the Rack Configuration Software.

Rack based displays do not require the setup of machinetrains. Itisa
method of receiving machinery information quickly to verify the operation of
your system and to perform checks on transducers, monitors, and rack
configurations.

To usethe Data Acquisition/DDE Server Software with Rack based
displays:

1. Configureall 3500 Monitor Racks using the Rack Configuration Software.

2. Install and configure the Data Acquisition/DDE Server Software according
to instructions presented on page ? of this section. Thisisavery short
process and includes the Data Acquisition Parameters, Connection
Parameters, and Passwords.
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3. Connect the Data Acquisition/DDE Server computer to the 3500 Monitor
Racks.

4. RuntheHost Port Test Utility to verify communications between the Data
Acquisition/DDE Server computer and the 3500 Monitor Racks.

5. Initiate data acquisition.

Once this process is completed, connection to the Data Acquisition/DDE Server
computer by the Operator Display software will produce current value, trend,
and bargraph displays for each rack (not train) connected to the Data
Acquisition/DDE Server computer. Racks will be identified by their rack
address.

Train based displays result from assigning your configured 3500
monitor channds, or points to specific Machine Trains. The points are then
displayed as a train unit and not by rack. This means that a single Machine
Train can contain points from several different racks. This provides a more
logical view of machinery data.

Two utility programs have been provided to group your points:

< Software Configuration Utility
< Train Component Utility.

These utility programs have individual icons within the 3500 Software Group
and are explained in detail on page ?.

To usethe Data Acquisition/DDE Server Software with Train based
displays:

1. Configureall 3500 Monitor Racks using the Rack Configuration Software.

2. Run the Software Configuration Utility to define Machine Trains and assign
monitor channds, Keyphasors, and relays to each Machine Train

(mapping).

This software allows you to draw your Machine Train Diagrams and place
your most important monitor channds, Keyphasors and relays on the
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diagram.

3. If necessary, run the Train Component Utility to build custom machinery
train components for your Machine Train Diagrams. (Many machine
components have already been provided for you)

4. Install and configure the Data Acquisition/DDE Server Software according
to instructions presented on page ? of this section. Thisis a very short
process and includes the Data Acquisition Parameters, Connection
Parameters, and Passwords.

5. Connect the Data Acquisition/DDE Server computer to the 3500 Monitor
Racks.

6. RuntheHost Port Test Utility to verify communications between the Data
Acquisition/DDE Server computer and the 3500 Monitor Racks.

7. Initiate data acquisition.

Once this process is completed, connection to the Data Acquisition/DDE Server
computer by the Operator Display Software will produce Machine Train
Diagrams, current value, trend, and bargraph displays for each Machine Train
defined in the Data Acquisition/DDE Server computer. Machine Trains will be
identified by name.

Providing Datato Third Party Software

When the Data Acquisition/DDE Server Softwareis used to provided data to
Third Party Software, no Machine Train definitions are necessary. Any Third
Party Software application that can act as a DDE client can access the
machinery data collected by the Data Acquisition computer.
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If you are using Windows for WorkGroups 3.11, Windows NT 3.5, or Windows
95, machinery information is also available over a network using NetDDE.

To usethe Data Acquisition/DDE Server Software as a server to Third
Party applications:

1

2.

Configure all 3500 Monitor Racks using the Rack Configuration Software.

Install and configure the Data Acquisition/DDE Server Software according
to instructions presented on page ? of this section. Thisisavery short
process and includes the Data Acquisition Parameters, Connection
Parameters, and Passwords.

Connect the Data Acquisition/DDE Server computer to the 3500 Monitor
Racks.

Run the Host Port Test Utility to verify communications between the Data
Acquisition/DDE Server computer and the 3500 Monitor Racks.

Initiate data acquisition.

Install and configure Third Party software according to manufacturer's
instructions.

Refer to the DDE Communication Section, page ?, for topic and item
information for 3500 Monitor Rack values.

Data Acquisition Software Operation

Data Acquisition / DDE Server Software is sold separately and shipped on 3.5
inch high-density floppy diskettes. See page ? for installation instructions.

HI[I]
D ata
Acguizgtion
DDE Server
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Start the Data Acquisition /DDE Server Software by double-clicking your
mouse on the Data Acquisition/DDE Server icon. The following display will

appear :
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3500 Data Acquisition - [ CA3b00DAVSETURVUNITONE.DAS |
File Setup Data Acq. Computer Log Help

Setup

The Data Acquisition/DDE Server Software must be setup to operate properly.
Setup consists of specifying how the computer will communicate with the 3500
Monitor Racks, identifying which racks will communicate with the compuiter,
and sdecting which hard disk files contain the rack configuration information.

After the Data Acquisition/DDE Server Software has been set up to
communicate with one or more 3500 Monitor Racks, these parameters may be
saved to the hard disk for permanent storage. Data Acquisition setup files have
afileextension of .DAS.

If you will be using the Data Acquisition Softwareto call into multiple
installations, setup (.DAS) files may be saved for each installation. A Data
Acquisition computer communicating remotely with 3500 Monitor Racks may
have more than one .DASfile
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Sdlect Setup to display the following screen:

= 3500 Data Acquisition Setup

Rack &ddresses
and Faszwords

Data Connectian
Acquizition FParameters

[T Create Rack Based Trains

Train Conhguration Directory

I C:A3500ATRAINSAPRIMCFG Locate. ..

Startup
! Automatic (& Manual

-Real time Trend
RAM Allocation |5|]|] KB E

-Automatic DatefTime Synchronization—
(@ Enabled ) Dizabled

DK | | cance | Help
Data - Sdect Data Acquisition to define parameters
Acquisition . controlling how the computer will collect data.
Setup Option Use this option to...

Train Configuration Identify the disk and subdirectory where the train

Directory files for the connected racks are stored
(MCTRAINS.LGL, COMP.DEF, *.RAK).
Typically, C:\3500\TRAINS\PRIMCFG.

_Locate L ocate other subdirectories.
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Setup Option

Use this option to...

Create Rack Based
Trains

Startup

Automatic
Manual

Automatic Date/Time
Synchr onization

Enable

Disable
Real-time Trend

If the Data Acquisition software will NOT be
using Machine Train Diagrams, check this box to
report machinery monitoring data values grouped
according to 3500 Monitor Racks. Each Monitor
Rack will be considered a single Machine Train.

| dentify whether or not your Data Acquisition
Software will automatically initiate
communications with the 3500 Monitor Racks
once the Data Acquisition Software has been
started.

Initiates rack communications without operator
intervention.

Initiate rack communications by operator request.

Cause the date and time in the Rack Interface
Modules of the 3500 Monitor Racks to be set to
the date and time of the Data Acquisition
Computer.

Synchronize data and time when the Data
Acquisition Software initiates communications
with the 3500 Monitor Racks.

No date and time synchronization is done.

Set the amount of RAM used to storereal-time
trend values. Therange of valuesis 500 Kbytesto
10 Megabytes. See calculation instructions below.

Real-time Trend Requirements

Real-time trend data is collected continuously for all configured points
connected to the Data Acquisition computer. Machinery data values are
collected as fast as the Data Acquisition computer can request and process the

data.

The items which affect the rate of real-time data collection are
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1. Thetype and speed of the processor in the Data Acquisition computer.

2. Thenumber of other applications currently running on the Data Acquisition
Computer.

3. Thebaud rate between the host computer and 3500 Monitor Racks.

4. Thebytetimeout set inthe RIM of the 3500 Monitor Rack. Thisvalueis
sat during Rack Configuration.

5. Thenumber of 3500 Monitor Racks and the number of monitorsin each
rack being polled by the Data Acquisition software.

Real-time trend values are accessed using the 3500 Operator Display software.

The speed at which machinery data can be gathered from a 3500 Monitor Rack
depends upon the number of racks connected to the Data Acquisition/DDE
Server computer. |f only onerack is connected (at 38.4 Kbaud) to the Data
Acquisition computer, real-time trend data will be collected approximately every
0.5 seconds. If eight racks are connected to the Data Acquisition computer,
real-time trend data will be collected approximatdy every four seconds.

Use thefollowing formula to calculate the amount of RAM needed, and the real-
time trend time span:

Required RAM = Number points x 50 bytes x Number
samples desired

Total Real-timeTrend Time Span = Timeto poll rack x Number racks x
Number samples
Where:

Number points = Number of configured points
(monitors, rdays, Keyphasor
transducers) on all 3500 Monitor
Racks. The maximum number of
points for asinglerack is 672.
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Number samples desired

Total number of real-timetrend

samples you wish to have available for
each point. Maximum number is 700

per point.
Timeto poll rack =
Baud Rate Timeto Poll rack
(seconds)
Average Maximum

2400 3.7 10.8

4800 2.0 5.9

9600 12 3.2

19,200 0.77 18

38,400 0.55 0.55

Example:

A Data Acquisition computer* is connected to four racks daisy-chained

together. Each of the four racks has six four-channd monitors and a single 4
Channd Relay module. The computer communicates at 19,200 baud with the
RIM of the 3500 Monitor Rack. How much RAM is required to store 700 real-
time trend samples for each point?

* Assume the computer has a 486 processor with a 50 MHz clock and is
executing Data Acquisition and Operator Display software.

* Typical timeto poll arack assumes that the rack contains 7 Prox/Seis
monitors with all channd's configured as Radial Vibration channd type.
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Number points = 4racksx
[ (4 channes x 6 monitors) + (4 channds x 1 rday)]
= 112 points
Required RAM = 112 x 50 x 700
= 3,920,000 bytes
Total Real-time
Trend Time Span = .77 second x 4 racks x 700 samples
= 2156 seconds
= 36 minutes

Y ou will need 4 Megabytes of RAM storage to hold 36 minutes of real-time
trend data for your 112 points. After 36 minutes, the first (oldest) trend
values will be overwritten with the newer trend values.

Note: Theamount of RAM used for Real-time trends can affect the
performance of your Data Acquisition Computer. The more memory used for
trends, the less memory available for other operations. Remember also, that
historical (disk based) trends are also available. See page ?.

Connection Parameters

Connection Parameter s identify how the Data
Acquisition computer will communicate with the
3500 Monitor Rack.

Connection
Parameters




Data Acquisition / DDE Server Software

Data
Acquizition

3500 Data Acquisition Setup

Connection
Parameters

Rack Addresses
and Faszwordz

COMM Port : IEDHH1 E

Baud Rate : (19200

-Connection Type
@ Direct

! Modem

Phone Humher

Modem Type

Dialing Method

Modem Initialization String

@® Touch Tone

|
E [D Pulse

Seconds To Wait For Answer

(1] I | LCancel Help

Setup Option Use this option to...

COMM port | dentify the number of the RS232 port you used
for the modem or direct connection to the first
3500 Monitor Rack.

Baud Rate | dentify the data transfer rate between the COMM
port and the 3500 Monitor Rack.

(Direct) The transfer rate between the COM port and the
3500 Monitor Rack. Direct connections can
generally handle baud rates to 38.4 Kbaud.

(Modem) Thetransfer rate between the COM port and the

Connection Type

modem. A modem connection can generally be set
to 19.2 Kbaud.

Define the type of connection between the Data
Acquisition computer and the 3500 Monitor
Racks.
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Setup Option Use this option to...

Modem A link that uses aninternal or external modem at
the Data Acquisition computer and at thefirst
3500 Monitor Rack. Rack Modems areinitialized
using the Rack Configuration Software.

Direct A link that uses an RS232 or R$422 direct cable
link from the computer to the RIM or RIM I/O
Module.

Modem Type Describe the brand of modem you areusing. The

Modem I nitialization
String

Phone Number

Hayes Ultra 9600, Optima 9600, or Motorola
Fastalk 11 19200 are recommended for use with
the 3500 Monitoring System. Other modems,
particularly Hayes compatible, may be used.

If your modem is not one of the Bently Nevada
approved and tested modems, you may need to
insert an initialization string in this fied to
configure the modem connected to the Data
Acquisition computer. Refer to the specific
Modem Users Guide or Operation Manual for
information concerning this string.

The phone number at the first 3500 Monitor Rack.
Enter the number exactly as you would dia it from
the phone where the Data Acquisition computer is
located. Use commeas (,,,) to insert pausesin the
dialing sequence.

If you dial a special number (such as 7 or 9) to get
an outside line, include this in the phone number.
Credit card numbers may also beinserted in this
fidd. This parameter is used only for modem
connections.
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Setup Option Use this option to...

Dialing M ethod Sdlect the type of signal used by the telephone.
Available options are pulse (often called rotary) or
touch tone.

Seconds to wait for Specify the number of seconds to wait for a valid

Answer connection between the host computer and the
3500 rack modem.

Rack Addresses and Passwords
Rack Address parameters define the 3500

H;?éi:ﬁ;?;: Monitor Racks that communicate with the

Data Acquisition Compulter.

Diata Connection { Rack Addresses

Acquiziion Parameters and Passwords

Rack Address Pazsword Hack Addresz Pazsword
o o zfvove 2|
2 B [ svove [ |
3[NONE |2 | 9 (NONE |5 |
i.lNEINE |§| | 1g_|nuNE |§| |
5[NONE  [2 | 11.[NONE |2 |
6.|NONE [2 | 12 [NONE |2 |

oK | Cancel | Help

Use this screen to define the 3500 Monitor Racks connected to this Data
Acquisition computer. In the example shown, two racks are connected. The
racks have addresses of 1 and 2 and both reguire a password.

This password is necessary to allow the Data Acquisition computer to collect
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machinery monitoring data from the rack. 3500 Monitor Rack passwords are
specified as the Connect Password in the Rack Configuration Software.

After you enter all of the Setup parameters, sdect the OK button to return to the
main screen.

Saving and Retrieving Setup Files

You may save your Setup to berecalled at another time. Select the
Save Setup icon or Sdlect File and Save or Save As to make a permanent copy
of your Setup parameters on the hard disk.

Setup files have a .DAS extension and are stored by default in the
X:\3500\DA_DISP\SETUP subdirectory.

Torecall apreviously stored Setup file, select the Open Setup Fileicon, or
sdect File, and Open.

Itisimportant to Open the correct .DAS file before attempting to communicate
with the 3500 Monitor Rack(s).

Data Acquisition Server Password
You may assign a password to the Data Acquisition/DDE Server Software to
secure access to the Data Acquisition computer and the 3500 Monitor Rack(s).

This password must be entered by any Operator Display computer connecting to
the Data Acquisition Software from another node on a network or from a remote
location.

Sdlect File, and Password... to display the password dialog box:

= Data Acquisition Server Password

0ld Pazsword : I 0K
Mew Pazsword : I | LCancel
Confirm Hew Password : I | Help
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To enter a new password, typeit into the New Password fidd. To changean
existing password, type the old password into the Old Password fidd and enter
anew oneinthe New Password fidd.

You must Confirm New Password by typing it a second time EXACTLY the
sameway it was entered in the New Password field.

Initiating and Terminating Data Acquisition
Before you begin collecting data, verify the connection with the rack by running
the RIM Host Port Test Utility.

To begin callecting machinery monitoring data, sdect Data Acg. with your
mouse pointer and click once to reveal the 3500 Data Acquisition dialog box.

= 3500 Data Acquisition

Data Acq. State : Idle

Cancel I | Help I

I dle means the computer is NOT actively collecting machinery data from 3500
Monitor Rack(s). To begin data acquisition, place the mouse pointer on [ nitiate
and click once.

After initiating data acquisition with the 3500 Monitor Rack(s), the Data
Acquisition state will be Acquiring Data. This state indicates that the Data
Acquisition Softwareis currently gathering machinery data from the 3500
Monitor Rack(s).

Data acquisition may also be initiated from the Operator Display Software. See
page ? for further information.

Computer Log

A Computer Log is achronological list of occurrences affecting the operation of
the Data Acquisition computer. Thislog will record events that pertain ONLY
to the computer being accessed.
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The contents of the computer log depend on how the computer displaying thelog
is connected. When viewing the computer log, you will view the log of the
computer you are operating or the Data Acquisition/DDE Server computer you

are connected to.

Computer System

The Computer L og will

Contain....
Computer running Operator Display  Events from both the Operator
and Data Acquisition Display and the Data Acquisition
Software.

Computer running Operator Display
Softwar e on a network but not
connected to a Data Acquisition
Computer

Computer running Data Acquisition
Softwar e only

Computer running Operator Display
Softwar e and connected to a Data
Acquisition Computer (viaremote or
networ k)

Events from the Operator Display
Software.

Events from the Data Acquisition
Software.

Events from the Data Acquisition
Software.

To access the Computer Log, click the mouse pointer  Computer L og and then

Show.
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[+ [=1

Computer Log as of 10 OCT 1995 14:00:47

15:42:56
15:42:51
15:42:43
156:39:51
11:43:55
11:43:50
11:43:43
11:43:42
11:17:02
11:16:51
10:59:02
10:59:01
10:59:01
10:59:00
10:59:00
10:58:55
10:58:47

D Time Log Entry

5 SEP 1995
5 SEP 1995
5 SEP 1995
5 SEP 1995

Channels found in 3500 Rack but not found in Software Config
700 Quick trend samples allocated per channel

Initiating data acquisition

Data acquisition software started

Data acquisition software terminated

Data acquisition terminated

Operator Display - Terminated

Operator Display - Disconnected from Data Acquisition Server
Operator Display - Connected to Data Acquisition Server [BOB]
Operator Display - Started

Data acquisition initiated

Historic trend is disabled

Default MCTRAINS.LGL created

Machine train integrity check failed

Machine train file does not have all configured points

700 Quick trend samples allocated per channel

Initiating data acquisition

This sample shows the latest 2000 events. The most recent event appears at the
top of thelist. Usethearrows to scrall thelist up and down to view the events
on the current page. Each page contains 20 entries. To view additional pages,
use the horizontal dide bar located at the bottom of the screen.

Computer Log events will show when Data Acquisition was initiated and
terminated, when connections were made from other computers, when trend
parameters were set and changed, and other events affecting the operation of the
Data Acquisition / DDE Server Software.

To remove the Computer Log from your display screen, sdect Computer Log

and Hide.

Historical Trend
One of the primary functions of the Data Acquisition Softwareis to store long
term trend information. All historical trend information is stored in point based
files on the Data Acquisition computer hard disk. The Data Acquisition
Software will continuoudly fill trend files for each Monitor and Keyphasor
channd in the 3500 Monitor Racks.

Each trend file is built by the Software Configuration Utility and contains a user
specified number of samples. The samples arefilled in a round-robin fashion
such that when the file becomes totally filled, the oldest trend sample will be
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overwritten with the newest trend sample. Refer to page ? for moreinformation.

Troubleshooting

If the Data Acquisition/DDE Server Software is unable to collect data from the
3500 Monitor Racks, a dialog box describing the problem will be displayed,
and/or an entry will be made in the Computer Log. Dialog boxes look like this:

= 3500 Data Acq. Error

Unable to open file :
c: v 35004 trains\primcfgAMCTRAINS LGL

By reading the message, you should be able to correct the problem and continue.

Third Party Server Connectivity via DDE

70

Dynamic Data Exchange (DDE) allows different software applications to access
collected machinery data. This means the Data Acquisition Software collects
machinery data from 3500 Monitor Racks and stores the data under specific
'topics and 'items. Other software products can use these topics and items to
retrieve machinery information.

Because machinery data is 'shared' through the computer's memory, applications
do not haveto talk directly to the 3500 Monitor Racks to collect data. A 'map’
of DDE topics and items is included on page ?.

The following figure shows how three computers can use DDE and dements of
the 3500 Monitoring System to access data from the same 3500 Monitor Racks:



Data Acquisition / DDE Server Software

< A Bently Nevada Data Acquisition computer connected to two 3500
Monitor Rack containing channes from two machine trains.

< A second computer connected to the Data Acquisition computer using an
ETHERNET network. The second computer is running Microsoft Excel
software to build a spreadshest that includes machinery monitoring values
from the two trains.

< A third computer is remotely connected to the Data Acquisition computer
and is displaying data using the Operator Display Software.

Configured 3500 Monitor Racks

Data Acquisition/DDE

Server Computer. ETHERNET Network

Laptop with Internal Modem Second computer on network
Operator Display Computer running Microsoft Exce®

Using the DDE Server, the computer on the second node of this network is
accessing machinery monitoring values to produce spreadshest data. The
Laptop computer is running the 3500 Monitoring System Operator Display
Software using the same information to produce current machinery value
displays and graphics.

Both the laptop and the computer on the second network node have established a
‘connection’ to the Data Acquisition computer using NetDDE communications.

Because of the multiple methods available for using the DDE Server properties
of the Data Acquisition / DDE Server Software package, they can not all be
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explained here. However, the following information is necessary if you are
planning to set up a DDE Server installation.

<

The node on a network being accessed for machinery values MUST bethe
node running the Data Acquisition/DDE Server Software.

Use Microsoft Windows for WorkGroups, Windows 95, or Windows NT
for networking functions. Thisis the only networking interface tested and
recommended by Bently Nevada Corporation.

Remote computer to network computer connections are madevia Remote
Access Service (RAS) supplied with Windows or Windows NT software.
RAS allows a remote computer to look like another 'node on a network.
Currently Windows NT and Windows 95 are the only operating systems
which provide the RAS Server capabilities. If thistype of functionality is
required, Windows NT or Windows 95 should be run on the Data
Acquisition node.

Any software application that supports Net DDE will be able to access and
use machinery monitoring data supplied by the Data Acquisition/DDE
Server Software.

For more information concerning 3500 installations with other hardware and
software products, see Part 2 of this manual.
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Operator Display Software

This section describes the 3500 Monitoring System Operator Display Software.
It includes the following information:

< Reqguirements
< Operator Display Software Operation
Connection to Data Acquisition/DDE Server Software
- Train Displays
- Bargraph Displays
- Current Value Displays
- Trend Displays
- Alarm Events and Active Alarms
- System Events
- Computer Logs
- Initiating Data Acquisition
- Setting Channd Switches
- Adjusting Setpoints
- Other Features

The Operator Display Software allows you to view machinery data collected by
the Data Acquisition/DDE Server Software from the 3500 Monitor Racks. To
display machinery data, the Operator Display Software must ‘Connect’ to the
Data Acquisition/DDE Server. This connection can be:

< DataAcquisition/DDE Server Software and Operator Display Software
operating on the same computer (a stand-alone system).

< Operator Display Software operating on a remote computer with a modem
link to a computer running the Data Acquisition/DDE Server Software.

< Operator Display Software operating on a computer that is part of a
network. Other network nodes are using the Data Acquisition/DDE Server
Software.

Requirements

The following conditions must be met before using the Operator Display
Software:

< You must be operating this software on a computer with an Active
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connection to a Data Acquisition/DDE Server.

C TheOperator Display Software must be installed and the following icons
present in the 3500 Software Group. Refer to page ? for instructions.

g = ¥ g 9 >

Operator Software  Edit Component  Operator Operator D ata
Digplay  Configuration Litility D isplay Display ~ Acquisition /

[kilits Headme Help Drigplap Tutorial

After a successful Operator Display Software installation, the following icons
will be placed in the 3500 Software Group:

# Operator Display Software: Used to display current values, bargraphs,
':[')Fi':'f';':" trends, Machine Train Diagrams, System
gnfﬁuaﬁ:e Event List, Computer Log, and Alarm Event
lists.
SD;::\;;,E Software Configuration Utility: Used to specify historical trend parameters,
Configuration build Machine Train Diagrams, and MAP
Lltility configured points to Machine Trains. This

utility software is included with both the Data
Acquisition/DDE Server and Operator Display
Software packages. Refer to page ? for
additional information.

// Edit Component Utility Used to build custom machine dements for
EDmEp'f'::Lent Machine Train Diagrams. This utility software
Uity is included with both the Data

Acquisition/DDE Server and Operator Display
Software packages. Refer to page ? for
additional information.
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%'_ Data Acquisition/ Explains and shows how to use procedures
Data Display Tutorial: for Operator Display, Data Acquisition,
D’ﬁ.‘cq“'s't":'” ! Software Configuration, and Edit Component
izplay Tutarial
Software.
@ Operator Display Readme: Provides additional information concerning the
Dperator Operator Display Software installation and
Efapdlfnﬁ; information not included in this manual or in
the Help system.

@ Operator Display Hdp: Allows the Operator Display Help systemto be
Operator started outside the Operator Display Software.
D izplay

Help

Operator Display Software Operation

Operator Display Software can display machinery monitoring data in several
forms:

<

N NN N NN

Machine Train Diagrams

Bargraphs

Current Values

Trend displays for sdlected time periods
Alarm Event Lists

System Event Lists

Computer Logs

Note: Connection: Data Acquisition/DDE Server to Operator Display

Operator Display software must be connected to an active Data
Acquisition/DDE Server computer. All data displayed will be from the Data
Acquisition computer.

To start the Operator Display Software:
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o

Operator

D izplay

1. Sdect the Operator Display icon from the 3500 Software Group on your
Program Manager screen by placing your mouse pointer on the icon and
double clicking.

= 3500 Software | a

£ 2 4@ g P

Operator Software  Edit Component  Operator Operator D_El_tw_ﬂ
Dizplay  Configuration Litility Drizplay D izplay Acauisition /

Litility Headme Help  Dvisplap Tutcrial

Connect to Data Acquisition/DDE Server Software

To begin viewing machinery data, you must first connect to a Data
Acquisition/DDE Server.

To connect to Data Acquisition/DDE Server Softwar e

1. Sdect File

= 3500 Connect

3500 D ata Acquisition Server
IBI]B | Locate._

Pazsword

| Lonnect | Cancel Help

2. Sdect Connect

3. Enter the complete name of the Data Acquisition/DDE Server to be
connected to. Usethe L ocate... button if necessary.

4. Enter a Data Acquisition password if one has been specified in the Data
Acquisition Software.

Once a valid connection has been established, all configured machinetrains (or
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connected 3500 Monitor Racks) associated with the Data Acquisition/DDE
Server computer will be available for display.

Train Displays

= 3500 Operator Display - Server : BOB

Ei Irain%gram Bargraph Ewvents Window Help

e i s N

Each defined Machine Train has an icon group with the train name (in this
sample - TurbGen, Newtrnl and Newtrn2) above two icons. This Train Menu
Bar contains al currently active trains.

If you selected Rack Based Trains, the Rack Address numbers will be displayed
in the Machine Train Name area.

Use these arrow keys to display any trains which may not be displayed on the
Train Menu Bar. Place the mouse pointer on theright or Ieft pointing arrow and
click as many times as necessary. Thesetrain arrows are used only when all
currently active train names do not fit on the Train Menu Bar.

Click the mouse pointer on the Machine Train icon for the desired train to
display the Machine Train Diagram.

If Machine Trains have not been defined and configured using the Software
Configuration Utility, Machine Train Diagrams will not be available.
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=| File

[Turbin Generator Set #1 |

Rad. vib 01/03/02 - Direct
Rad. Wik 01/03/02 - Direct 470 mils pp
‘”r mil= pp Accel. D1/03/04 - Direct

0.52 infaec phk

ﬁ ]
Ky
Generatar
Fad. Wib 01/0301 - Direst /
4.71 mila pp Accel, 010303 - Direct
Rad. Wik 01/03/01 - 13 Arp 4.70 gia ph
4.70 mila pp Rad. Wib 01/0301 - Direct
4. 71 miils pp
Relays Rotor Speed
Std. Relay 010501 - Relay Keyphazor 01/14/01 - Rpm
(=154 2162 rpm
Std. Relay 010502 - Relay Meyphasor 0101402 - Rprm
Ok 33213 rpm
|L0cal Connection BENILY 0®

Values on the Machine Train Diagram are updated continuously. Displayed

values show configured channes from the 3500 Monitor Racks. Theseinclude

monitor points, ray points, and Keyphasor points. Values are displayed in

different colors depending on ther current values according to the following

conditions:

< Values printed in green arein the OK range

< Values print in yellow have exceeded ther Alert or Alarml setpoints

< Values printed in red have exceeded their Danger or Alarm2 setpoints for
monitor points or have energized relays for relay points.

Use standard Windows commands to maximize, minimize, change the size of the
display, or movethe display. Refer to the Windows manual for more details.

Machine Train Diagram displays are also available by clicking the mouse
pointer on the Train Diagram sdection on the Menu Bar.
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Bargraph Displays

aﬂ ‘ Place the mouse pointer on the Bargraph icon to display current values for ALL
of the points assigned to a Machine Train. Thisincludes all points, even the
onesthat have not been placed on the Machine Train Diagram.

Train Diagram Bargraph Ewvents Point Activities Window Help

Use standard Windows commands to maximize, minimize, change the size of the
display, or movethedisplay. Refer to the Windows manual for more detalls.

Bargraph displays are also available by clicking the mouse pointer on the
Bargraph sdection on the Menu Bar.

Usethe'scroll bars located at the bottom and right of the display to move
through all of the points on the train.
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| Value Type

»] Setpnint L=
anger Setpoin Top Meter Scale

Alert Setpnint—l_
_I—Bnttnm Meter Scale

Units — — Current Yalue

—Point Status
Point Mame—

—— Rack/Slot/Channel Location

Each bargraph display contains 'cdls for each point and parameter. If acdl is
sdected, the background will be gray. If it is not sdected, the background will
be black. The current valueis shown both as a decimal number and graphically.

Y ou may reguest an additional cdll of another value  [IBHRR T A
for the same point. This will allow you to make F '
comparisons.

For example, you may want to view the direct and . .
1X amplitude values for the same point. - -

Q.00
4™ 4.70
tmils pp tmils pp

Rad. Wik 01031

1. Pacethe mouse pointer on the cel and click the Trend
right mouse button one time to display this drop- Current Values

down menu: Set Ch Switch...
Adjust Setpoints...

2. Sdect Current Values.

3. Onthe Current Value screen, sdect any additional parameters you want to
display (for this example - 1X Amplitude).
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| Direct

_| Gap

v| 1X Amp

| 1¥ Phaze

| 2 Amp

| | ¢ Phase A Inwalid
| Hot 1X Amp

| SMax

Update Bargraph
Adjust Setpoints
Set Ch Switch
Help

4. Sdect Update Bargraph to return to the bargraph display.

Direct

F

Direct

10.00

F Use this method to
display two or more
values for the same
point. If desired, all
parameters for a
point may be placed
on the bargraph

Rad. Wik 010301 display.

10.00

Q.00
4™
tmils pp

tmils pp

After
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Current Value Displays

The Current Value display shows a completelist of the most recent values of all
the enabled parameters for a point. You may sdect the current value display
from the bargraph screen or from the Point Activities... sdection on the Menu
Bar.

From the bargraph display, sdect the point, and click the right mouse button to
display the menu beow. Sdect Current Values.[ Trend

Current ¥alues
Set Ch Switch...
Adjust Setpoints...

The Current Value display updates continuously.

| Direct

_| Gap

v| 1% Amp

_| 1% Phaze

| 2 Amp

_ | 2% Phase : Invalid

_ | Hot 1¥ Amp

| SMax
Update Bargraph:
Adjust Setpoints

Set Ch Switch
Help
The current value display shows:
< Point Name

N

Point Location as R1S3C1 locating Rack 1, Slot 3, and Channd 1

< Enabled proportional values for the point are listed in the TYPE column. A
check to the l€ft of the value shows the valueis enabled. Values for Direct
and 1X Amplitude are enabled in this example.

< Current machinery monitoring values for the points arelisted in the VALUE

column with the corresponding status in the STATUS column.
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< Current Point Status. Valid status indicators include OK, NOT OK,
BYPASS, ALERT, DANGER, and INVALID.

< TheKeyphasor status and corresponding speed

< Trip Multiply Status and Inhibit Status will show active or inactive
depending on the current settings.

Update Bargraph
Adjust Setpoints
Set Ch Switch

Thefollowing sdections are available from the
current values screen:

Help
Display Option Use this option to...
Update Bargraph Allow multiple values for a single point to be

Adjust Setpoints

Set Ch Switch

Help

placed on the bargraph display.

Change the Alert (Alarm1) and Danger (Alarm2)
setpoints for monitors.

Allow channds to be bypassed and alarms to be
inhibited.

Access the on-line hdp screen for more
information concerning this display or any of the
parameters shown.
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Note: Adjusting Setpoints / Setting Channel Switches

Changes made to Setpoints and Channd Switches are sent directly to the 3500
Monitor Racks. These changes become permanent and all computers accessing
the same racks will see these changes made.

If two users are using the Operator Display Software on different computers, the
second computer will be 'locked out' until the first computer has completed
changes to Setpoints or Channd Switches. Complete access will resume to both
computers once the changes have been sent to the 3500 Monitor Rack(s).

Trend Displays
Both real-time and historical trends are shown using the trend display.

There arefour ways to display trends:

< Sdect Options... from the Operator Display Menu Bar.

< Sdect aBargraph cdl and double-click the right mouse button.

< Sdect apoint on the Machine Train Diagram and double click the left
mouse button.

< Sdect File Name fromthe Menu Bar and Historical Trend from the drop-
down menu.

In the following example, the second method is used.  Place the mouse pointer

on the desired bargraph cdl and click the right mouse button. Sdect Trend
from the drop-down menu. The current real-time trend display is shown:
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= 3500 Operator Display - Server : BOB 8
File Train Diagram Bargraph Ewvents Options Window Help

i— *|<=| TurbGen MNewTrnl | NewTrn2

= == IE= RN

=.| Bargraph - [TurbGen] ad |5

[=] Relay Relay [

1 1 ’ R 3
Quick Trend : Rad. Vib 01/03/01/Direct
01 [

24

| Local Connection EEVIEL 0P

The horizontal scale represents increasing time from left to right. The vertical
scale shows increasing amplitude from bottom to top.

Both real-time and historical trends may be displayed. Click the Options button
on the trend display to sdlect a time span for displayed data.

Place the mouse pointer on the Options button and click once. The Trend
Options display is shown.
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= Trend Options

-Alarm Setpoints
Show

fx AlertfAlarml
x DangerfAlarm2

~Time Yiew Scale

® Historic Trend
) Realtime Trend

-Select Trend Yanables

Duration In Sec. I

X Max [ Min [ Awvg Min Max
Year |95 (5|95 |5
Scales Month [10 [2[10 [=
@ Fixed Day [6 3|10 |3
' Manual Hour |8 5115 IS
Min Max Minute |32 [2|7 |5
Data Scale I Second |35 i 36 i

(1] 4 | Cancel Help

Display Option

Usethis option to...

Alarm Setpoints

Add or remove the Alert/Alarm1 and-or the
Danger/Alarm2 setpoints from the trend display.

An'X'inthe show box will place these values on

thetrend display.

Sdect Trend
Variables

Add or remove the maximum, minimum, and-or
average trend values from the historical trend

display. An'x'inany or all of these boxes will

display.

place the sdected value on the historical trend
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Display Option Use this option to...
Scales
Fixed Set the trend display vertical scale (amplitude
axis) to the minimum and maximum scale values
configured for the displayed point.
Manual Set the trend display vertical scale (amplitude

Time View Scale

Duration in Sec.

Min, Max

Help

axis) to the new values specified in the Min and
M ax boxes shown beside Data Scales.

Sdlect Historical or Real-time trend depending on
which type of plot you want to display. Historical
trend displays will sdect stored data from the hard
disk. Real-timetrend data will select the most
current data available and will update
continuously.

If real-timetrend is sdected, thiswill bethe length
of time, in seconds, to display trend data. This
valueis used to sat the starting and ending points
on the time scale (horizontal axis) of the trend
display. Actual data displayed will be a portion of
the current trend allowing newer trend valuesto be
displayed as they are collected.

If historical trend is sdected, these values
determine the starting and ending date and time to
be displayed on the time scale (horizontal axis) of
thetrend display. All historical trend values
collected during the specified time period will be

displayed.

Notice the year is represented by the last two
digits of the year and the hour is specified from O
to 24.

Access the on-line hdp screen for more
information concerning this display or any of the
parameters shown.
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Alarms
Thisicon indicates the condition of the highest Alarm status for all points for all
trains. Therearetwo types of Alarm lists available:

< Alarm Event Lists
- List of thelast 1000 Alarm events for the 3500 Monitor Rack. This
list includes all alarms whether they are currently active or not.
< Active Alarm List
- All currently active alarms listed by rack or by train. Thislist includes
only those points whose state remains in an Alarm condition.

Alarm events are stored in the RIM of each 3500 Monitor Rack and they
include:

Entered of left Alert or Alarml
Entered or |eft Danger or Alarm2
Entered or left OK or NOT OK
Entered or left Relay Activated

N N NN

Colors are used to note the type of alarm event:

< A green background indicates there are no currently active alarms.
< Anactive Alert/ Alarml is displayed with a yelow background.

< Anactive Danger/Alarm2 is displayed with a red background.

View Alarm events by placing your mouse pointer on the alarm icon and
clicking onetime.
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|=| Alarm Events Lists [ Active Alarms
Alarm Events
Alarmn List Acknowledge
Statusz
Rack 1 Alarm Event List Acknowledged

Active Alarms

Trainz Train Acknowledge

Select Rack I | Select Train I | Cancel I | Help I

Usethe top half of the display to sdect an Alarm Event List. Theselistsare
rack-based, showing all of the Alarm conditions occurring for modulesin a

singlerack. Sdect therack to view by placing the mouse pointer on the rack
[ Setect Train |

number and clicking once. Then click the mouse pointer on  Select Rack.
Use the bottom half of the display to sdect atrain based Active Alarm List.
Sdect thetrain list to view by placing the mouse pointer on the train name and
= clicking once. Then click the mouse pointer on  Select Train.

The active darms for atrain may also be viewed by clicking the mouse pointer
on the train name above the train/bargraph icons on the main display.

“TurbGen | NewTrnl | NewTm2|
o3| 31 [ == 30 [ T
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The Alarm Event List is shown here

Alarm Event List - Hackl

Sequence Fairt Date Time Alarm
Humnber Address dd/mrn/! h B0 MIEC Type

0000115082 01703703 251095 18:55:09.07 Entered NOT OK
0000115081 01703/04 251095 18:53:57.06 Entered NOT OK
0000115080 01703704 25{10/95 18:53:54.67 Left NOT OK
0000115079 0140303 251095 18:53:54.67 Left NOT OK
0000115078 01/03/03 2b{10/95 18:53:53.56 Entered NOT OK
0000115077 01403/04 2b{10/95 18:53:53.46 Entered NOT OK
0000115076 01403704 2b{10/95 18:51:22.67 Left NOT OK

0000115074 01403/04 251095 18:51:20.66 Entered NOT OK
0000115073 01414401 251095 18§:01:44.61 Left NOT OK
0000115072 01/14/01 2510495 18:01:44.58 Entered NOT OK

4 | | Ack I | Refresh I | Save Page || Save All

b
5 1 1 1 T T T T

This chronological list shows the newest alarm events at the top of thelist and
the oldest alarm events at the bottom of the list.

Use the dlider to move through the list by placing the mouse pointer on the dlider
and dragging it to the left or right to display newer or older events.

Usethe vertical scroll bar to move up and down on this page.
Place your mouse pointer onthe Ack to acknowledge the alarm events for the

rack. By acknowledging these events, you stop the System Alarm indicator icon
from flashing.

EE'EPE'&” Save Al | An Alarm Event List will contain a maximum of 1000 alarm events.

These events will be overwritten as new events are added to thelist.
If you want to keep a permanent copy of events, usethe Save
Page, or Save All buttons.

Sdecting Save All, requests a file name to save the information to. Useafile
naming standard easily recognizable to you or other operators in your plant.
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Example  R10-2301.ral would mean Rack 10, recorder date ending the 23rd
day of January. Thefileextension (characters following the period - ral) are
added to the file name for you to show that thisis an alarm event list file.

|=| Sawve Alarm List
File Mame: Directories:
I R10-2301 _ral c:h3500hda_disp

e :
2
= da_dizp

3 cfa
1 setup
+
&+
Save File as Type: Drives:
Iﬁ.larm Lizt Files [*.RAL] IEI I = o Icomwiwg IEI

You may storethis file on any available drivein your system, including floppy
diskettes.

Alarm Event Lists may also be accessed from the main menu by clicking the
mouse pointer on Events on the Menu Bar.

=-| 3500 Operator Display - Server
File Train Diagram Bargraph Ewents Point Activities

T % | —[BEEnl \Newl System
Alarm 2

| 77 s | i

TRIF

To view stored System Events data at a later time, place the mouse pointer on
the Events sdection and click once. Sdect Alarm and use the mouse pointer to
select the .RAL file you want to view. Remember that you must have
previously stored the file to be ableto view it.

Use the Refresh button to view the most current information on the screen. Use
this button if other alarm events have occurred since the display was regquested.
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Remove the Alarm Event List from the screen by placing the mouse pointer on
the'-' inthe upper left corner of the screen and clicking twice.

Acknowledge Status shows whether an alarm has been viewed by an operator.
If an alarm occurs, the system alarm indicator will flash.

Flashing will continue until an operator acknowledges the alarm by locating it in
the active or alarm event list, sdecting it, and placing the mouse pointer on the
acknowledge button and clicking once. If thealarmis till active, it will no
longer cause the system alarm indicator to flash.

Note: Acknowledging Alarms

Do not acknowledge alarms without determining the cause for thealarm. It is
important to maintain a clean installation where setpoints are accurate and
alarms occur only when something is out of the ordinary.

System Event List

The system list describes events occurring in the 3500 Monitor Rack that are
NOT alarms. Each 3500 Monitor Rack contains a System Event List located
in the Rack Interface Module (RIM). Each list can storethe last 500 rack
events. The System Event List records all accesses, sdf-tests, configuration
changes, and other operator initiated actions within the rack.

When the System List icon is flashing, a new event has been added to the list.

Place the mouse pointer on the icon and click once. The resulting display shows
the acknowledge status of the System Event List for each 3500 Monitor Rack.
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92

Select System Event List

System List

Acknowledge
Statug

Computer Log
Rack 1 S5pstem Event List

UnAcknowledged
UnAcknowledged

..................

Gelect |
P AT

LCancel

This list shows the current status (Acknowledged or Unacknowledged) of the
System Event List in each 3500 Monitor Rack. Place the mouse pointer on one
of the sdectionsin thelist and click once. A complete listing for that rack will

be displayed.

=| System Event List - Rackl |L|_‘
Sequence Ewent Ewent Ewvent | Date Time Ewent Ewer
MNumber Infarmation Mumber | Class | dd/mm. hbcmn: sec. mees Spe. Slat
anoon (b A f 1 1 .30 4
o000 060 H 0 d 1 | §.30

o000 059 H 0 d Do A0 | 1

o000 1 pp d 0 d | 1

00000 1 D 0 | 111

00000 1 0 q o d | 6.6 0

Q00noon 1 2 H (/9 : ]

Q00noon 1 2 H (/9 : g5

Q00noon 1 0 i H (/9 q:20:46.9

Q00noon 1 | [1:05.66

Q00noon 1 f b | [1:05. 4

o000 050 od H 0 d fro H | 9:06 4
- +

{ S S Y N O [ [ U oy oy v | ! | &[:k I | EEEIESh I I—iave Page I | Save All I

This chronological list of rack events shows the newest event at the top of the
list, and the oldest at the bottom.
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Use the dlider to move through the list by placing the mouse pointer on the dlider
and dragging it to the left or right to display newer or older events.

—————" Usethevertical scroll bar to move up and down on this page.

Place your mouse pointer on Ack to acknowledge the events for therack. By
acknowledging these events, you stop the System List icon from flashing.

A RIM System Event List will contain a maximum of 500 events. These events
will be overwritten as new events are added to the list. 1f you want to keep a

permanent copy of system events, usethe Save Page, or Save All buttons.

Eave Pa&l | Save All I . . . .
Sdecting Save All, requests a file name to save the information to.
Use a file naming standard easily recognizable to you or other operators in your
plant.

Example:
R10-2301.9f would mean Rack 10, recorder date ending the 23rd day of

January. Thefile extension (characters following the decimal point - df) are
added to the file namefor you to show that thisis a system list file.

|=| Save System List
File Hame: Directones:
I R10-2301 _=If c:13h00vda_disp
i *
G e

= da_disp
1 cfg
£ setup

+

Save File as Tvpe: Drives:
ISystem Lizst Files [‘.SLF]IEI I = c: 3comwiwg IEI

You may storethis file on any available drive in your system, including floppy
diskettes.
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System Event List may also be accessed from the main menu by clicking the
mouse pointer on Events on the Menu Bar.

3500 Operator Display - Server
Train Diagram Bargraph @ Ewvents Point Activities

' @ﬁ Newl System »
Alarm 2

o5 11 R _

To view stored System Events data at a later time, place the mouse pointer on
the System sdlection and click once. Sdect System, and use the mouse pointer
to sdlect the .SLF file you want to view. Remember that you must have stored
thefile previoudly to view it.

Use the Refresh button to view the most current information on the screen. Use
this button if other system events have occurred since the display was requested.

Remove the System Event List from the screen by placing the mouse pointer on
the'-" in the upper |€eft corner of the screen and clicking twice.

Note: Always check the System Event List for EACH rack when you start
the Operator Display Software, or if you suspect you are having problems. It
describes whether or not you are connected to and communicating with all of
your 3500 Monitor Racks.

Computer Logs
Each computer has a Computer Log. This list contains information concerning
events affecting the computer including:

Connections to the computer by remote or network
Connections to Data Acquisition/DDE Servers
Initiation and termination of Data Acquisition
Changes to passwords

Any errors detected by the system

NN NN AN

Each computer log will contain the last 2000 entries before it starts to overwrite
the earliest entries. When viewing the computer log, you will view the log of the
computer you are operating from OR the Data Acquisition/DDE Server
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computer you are CONNECTED to.
To access the Computer Log:
1. Sdect Events from the Menu Bar.

2. Sdect System... , and Computer L og from the second drop down menu.
3500 Operator Display - IMachine Train -
Train Diagram Bargraph Ewvents Point Activities

System...

| Computer Log

= | File

A sample computer log will 1ook like the display beow:

= 3500 Operator Display - [Computer Log] |;| :
Eile Train Diagram Bargraph Ewents Options Window Help 1

T2 EE

Computer Log on BOB as of 18 JUN 1995 18:21:12

18 JUN 1995 :05: Major Config Change on Rack 1
Setpoints Changed for Rack 1/Slot 2
Setpoints Changed for Rack 1/Slot 2
Setpoints Changed for Rack 1/Slot 2
Setpoints Changed for Rack 1/Slot 2
Setpoints Changed for Rack 1/Slot 2
Setpoints Changed for Rack 1/Slot 2
Setpoints Changed for Rack 1/Slot 2
Setpoints Changed for Rack 1/Slot 2
Setpoints Changed for Rack 1/5lot 2
Operator Display - Rack 1 Invalid Password : While writing setp
Setpoints Changed for Rack 1/Slot 2
Setpoints Changed for Rack 1/Slot 2
Setpoints Changed for Rack 1/Slot 2
Setpulnts Changed for Rack IJSIut 2

@ I| Ack || Refresh ||Save Paqe” Save All |

Each entry in thelog has a date and time stamp. Thetitle of thelist identifies
the Data Acquisition computer that contains the list (in this case BOB). Notice
some of the entries in the log to get an idea of the types of messages.

95



Part 1 SOverview, Description, Installation

Initiating and Terminating Data Acquisition

The Operator Display Software allows you to start and stop data collection at
the Data Acquisition Computer. This processis called initiating (start) and
terminating (stop). It isimportant to note that we are not closing or starting the
Data Acquisition Software, only the data collection processit performs. The
Data Acquisition Software continues as an active application on the Data
Acquisition Computer.

I nitiating requests the Data Acquisition Software to begin collecting data from
the 3500 Monitor Racks.

Toinitiate data collection from the Operator Display Software:

1. Sdect FEile..., and Initiate Data Acg... Thefollowing screenis displayed:

|=| Select Data Acqg. Setup File
File Hame: Directories:
I * das c:\3500hda_disphsetup

basic?. das = 3500
= da_disp

multi.das

sitel.das F= setup
gite? das
sited_das
+
+
List Files of Type: Drives:
DA Setup Files(~DAS) [#] [ = c: 3comwiwg B

2. Sdect the setup subdirectory and the .DAS file that represents the
connection parameters for the 3500 Monitor Racks connected to the Data
Acquisition Computer. See page ? for instructions on creeting .das files.

Note: Y ou must be '‘connected to the Data Acquisition Computer
beforeinitiating or terminating data acquisition.

3. Observe the status messages as the connection ismade. If the connectionis
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successful, the appropriate trains for the connected racks should be
displayed on the main Operator Display screen.

Terminating causes the Data Acquisition Software to stop collecting data from
the 3500 Monitor Racks.

To terminate data collection from the Operator Display Software:

1. Sdect File..., and Terminate Data Acg.... Thefollowing screenis
displayed:

=| 3500 Operator Display

9 Do yvou wish to terminate data acquisition ?

2. If you have entered a password, you will be asked to input it to terminate
data acquisition. Observe the status messages as the data collection process
is terminated.

Setting Channel Switches

Each 3500 Monitor Channd has software switches which lets you bypass Alert
and Danger alarms, the entire channd, or specific alarms. The function of all
software switches is described in detail in the component and maintenance
manuals included with your 3500 Monitor Rack.

To set or reset a software switch:
1. Sdect the point (channd) which contains the switch to be set by displaying

the bargraph for the train containing the desired point. Click the mouse
pointer on the desired bargraph cel.
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=| 3500 Operator Display - Server : BOB

File Train Diagram Bargraph Ewvents Point Activities Window Help

REL & =
=[5 1]

ACTIVE
Direct

0m

2. Sdect Point Activities, and Set Ch Switch.

=| 3500 Operator Display - Server : BOB
File Train Diagram Bargraph Ewvents Point Activities Window Help

Trend
Current Yalues

Set Ch Switch...

Ok
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3. Sdect the desired software switch by clicking on the circular button next to
the switch.

Point Mame : Rad. ¥ib 01504701 Point Location R154C1

SWITCH OH OFF
Alent/Alarm1 Bypass (o] (1
DangerfAlarm? Bypass C ®
Special Inhibit C @
Channel Bypass C ®
Auxl C @

Aux? C ®
Auxd C @®
Auxd C ®
I EK I | Cancel I | Help I

4. Transfer the new switch setting to the 3500 Monitor Rack by sdecting the
Send button.

Point Mame : Rad. ¥ib 0104701 Point Location R154C1

=2
=
2
|
l

SWITCH

Alent/Alarm1 Bypaszs
DangerfAlarm? Bypaszs

® C

C ®
Special Inhibit O ®
Channel Bypass C @
Auxl C ®
Aux? C ®
Auxd C ®
Auxd C ®

I EK I | Cancel I | Help I
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Adjusting Setpoints
All Alert and Danger setpoints for a monitor channd may be adjusted from the

Operator Display Software. For a description of these alarm setpoints, refer to
the maintenance manual for the appropriate monitor.

To adjust monitor setpoints:

1. Sdect the point containing the setpoint to be adjusted by displaying the
bargraph for the train containing the desired point and clicking the mouse
pointer on the bargraph cell.

=| 3500 Operator Display - Server : BOB
File Train Diagram Bargraph Ewvents Point Activities Window Help

REL &Y 7=
=|e=8| 11

ACTINE
Dlract Direct Direct

i0m i0m jlafus}

=

B

Ao | 0100 Ao | 01004 |50 Re Br010501 | 5d Re by 010502 | 51 Re by 010502
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2. Sdect Point Activities, and Adjust Setpoints.

3500 Operator Display - Server : BOB

File

Train Diagram Bargraph Ewvents

Point Activities

Window Help

Trend

Current Yalues
Set Ch Switch...

010503 |

3. Sdect the desired value type and alarm type (Alert or Danger).

=I Adjust Setpoints - [R1{53/Ch1]

|vIA

Yalue Type :

|§Dire-::t |£I

Adjust Setpoint
@ Alert/Alarm1
4] DangerfAlarm2

| Send Setpoint to Rack

| Cancel

| Help

Over Setpoint

Direct
10.00

Under Setpoint

|
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4. Enter the new setpoint value by typing the setpoint leve or by moving the
satpoint dide, holding the mouse button down as you drag the dider.

5. Send the changed setpoints to the 3500 Monitor Rack by sdecting the  Send
Setpoint to Rack button.

Other Features - Rack Functions

Use the Rack Functions display to view or change the software switch settings
of a 3500 Monitor Rack. These settings are different from the monitor switch
sdtings.

To view or change 3500 Monitor Rack Switch Settings:

1. Sdect File, and Rack Functions...

= Rack Functions
Hack Address: I 1 E
Overall Rack Status Status

Hack Trip Multiply
Hack Alarm Inhibit

Rack Hardware Contact Status
Rack Contact Status

Rack Trip Multiply
Rack Alarm Inhibit

Hack Software Switch

Software Switch ON OFF
Rack Trip Multiply C C
Rack Alarm Inhibit C C

| Reset Rack I | Cancel | Help

You will be asked to enter the connect password to change software switch
sdtings.
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Software Switch settings for the 3500 Monitor Rack may be viewed or changed
fromthisdisplay. These switch settings apply to the entire 3500 Monitor Rack.

Rack Trip Multiply allows the input of an integer number that will be used to
increase the setpoint values for all channds ontherack. A multiplier of two for
the Alert setpoints causes all alert setpoints to be doubled while the trip multiply
switchisenabled . This featureis useful when you have a startup or overspeed
so that all of your monitor points don't continuously alarm.

Rack Inhibit allows you to override all alarms on the rack. With this feature
enabled, all alarm conditions are ignored for all channds on therack.

After changes have been made, transfer the new settings to the 3500 Monitor
Rack by sdecting the Send Softwar e Switch button.

Sdecting the Rack Reset button will clear all latched alarms and timed OK
channd defests.

Make sureto set the correct Rack Address when viewing or changing rack
functions.

Other Features - Preferences
To set Preferences for the Operator Display Software:

1. Sdect File, and Preferences...
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Preferences

Save Az Text

[T Active Alarm List [ Audio
[ Alarm Event List
[T System Ewent List

Annunciator

Remember Passwords

[ Connect Pazsword [T Config Pazzword

OK:

| Cancel I | Help I

Display Option

Use this option to...

Annunciator

Save as Text

Remember Passwords

Sdect audible alarms. Place a check inthe Audio
box to hear a"BEEP" each time a new alarm or
system event is detected. This beep isin addition
to the flashing icons located at the top of the
Operator Display screen.

Sdect an dternative file format for the Active
Alarm List, Alarm Event List, and System
Event List. Thisoption isvaluableif you want to
import event lists into other applications.

Instruct the Operator Display Software to
automatically store and recall the 3500 Rack
Connect and Rack Configuration passwords.

Other Features- Windows Operation

Features available within the Windows software environment are accessible
within the Operator Display Software. These include:

< Maximizing and minimizing screen displays (windows)

< Multiple window displays on the same screen using 'til€ or ‘cascade

presentations.

104



Operator Display Software

< Useof horizontal and vertical scroll bars to move through screen displays.
< Useof 'drop down' menu sdections or icons to operate the software.
< Multi-tasking.

Refer to the Windows Manual for information about these and other Windows
features.
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3500 Software Utilities

3500 Software Utilities let you customize the 3500 Operator Display Software
for your particular installation. This section explains how to use the utilities
and includes the following:

< Description of the Utilities
< FileTypes
< 3500 Software Configuration Utility
- Rack Configurations (.RAK)
- Credting Machine Trains
- Grouping Channels in Machine Trains (Mapping)
- Building Machine Train Diagrams
- Sdting up Historical Trends
< 3500 Edit Component Utility
- Creating Custom Train Components

Description of the Utilities

Two utilities are provided with the Operator Display and the Data
Acquisition/DDE Server Software packages:

Icon Usethis utility to...
Define Machine Trains and group (MAP) configured points
HEEAE to Machine Trains. This utility is also used to build Machine
Software Train Diagrams and define historical trend parameters.
Configuration
U tiliky

Create or edit Machine Train components.

%

E dit Component
LI tilikys

If you run Operator Display and Data Acquisition/DDE Server Software
without using these utilities, all configured points will be accessed by rack
address number, with each rack considered to be a single Machine Train (rack
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based trains). You can display current values, trends and bargraphs, but you
will not be ableto view Machine Train Diagrams or collect historical trend
information.

It is recommended you use these two utility programs to group your machinery
monitoring points and build Machine Trainsand Machine Train Diagrams that
represent your installation and operations.

3500 Software Configuration Utility
The Software Configuration Utility uses information about the channds in 3500
Monitor Racks that is contained in rack configuration files. Thesefiles havethe
file extension .RAK and are created when you use the 3500 Rack Configuration
Software. These files must exist in a directory (typically
\3500\TRAINS\PRIMCFG) on the hard drive of the Data Acquisitio/DDE
Server computer before you can run the Software Configuration Utility.

When you use the utility to group (map) points to Machine Trains or to define
historical trends, the utility uses information from the rack configuration files to
create new files that contain information about trains and historical trends. The
following graphic shows how this process works.

Data Acquisition/DDE

Server Computer Data Acquisition/DDE
Server Computer

35000NE.RAK

3500TWO.RAK 3500 Software™=) MCTRAINS.LGL
% Configu_ration
Utility ==} \3500\TREND\*.TRN

3500THRE.RAK

—

3500FOUR.RAK

The*.LGL files contain information about Machine Trains and the *. TRN files
contain information and data values for creating historical trends. The*. TRN
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files are always stored in the\3500\TREND directory. Sincethe Data
Acquisition/DDE Server uses these files to communicate with the 3500 Monitor
Racks, all of the*.RAK, *.LGL, and *.TRN files are stored on the Data
Acquisition computer and not on the Operator Display computer.

Creating Machine Trains

After the 3500 Monitor Racks have been configured and these configurations
downloaded to the racks, it is time to define the Machine Trains for the 3500
Monitoring System. By defining Machine Trains, you will be combining your
machinery monitoring points into specific groups that represent complete or
partial machinery units within your plant.

Each configured monitor, Keyphasor, and rday point in the 3500 Monitor
Racks may be assigned to a single Machine Train. "Mapping" is the term used
to assign configured channds to Machine Trains, and the Software
Configuration Utility is where the mapping is done.

TocreateaMachine Train:
1. Establish a connection with a Data Acquisition/DDE Server computer that
has valid rack configuration files (.RAK).

2. Usethe Software Configuration Utility to define a Machine Train Name and
description.

3. Usethe Software Configuration Utility to assign selected configured points
to a Machine Train (mapping).
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Note: The Data Acquisitio/DDE Server computer is the location for all files
describing a 3500 installation. This is the computer that will be communicating
directly with the 3500 Monitor Racks so it must contain the information
pertaining to thoseracks. The Operator Display computer accesses the
information which is collected and stored on the Data Acquisition/DDE Server
computer. Data files are not stored on Operator Display computer or by the
Operator Display Software.

Rack Configurations (.RAK)

A rack configuration fileis created when you buildand Save or Save As..., a
file using the Rack Configuration Software. Y ou assign a nameto arack
configuration and the extension .RAK is added when you saveit. Thisfile
(called NEWRACK.RAK in this example) contains information on all of the
configured monitor, relay, and Keyphasor channels in a single 3500 Monitor
Rack.

7 g8 9 10 11 12 1:

Configure: 15 @ [zoall+z ¢]fana

it f| Proz || PRos
FPOWER e

SUPFLY QOKE || SOk [elel o
Sot | 3500 || Sl s o
EENTLY QCFG
I:EUFIW b IQ I&
y/ D ZQ ZQ
< Ok ' CJ'; :Q i&
15 Iy DE ol
sureee | Y 4 O]
3500 UM
Setpoints O (G | | |
7 3 | |
% | | 18
& Ok T T =] (=] =) =) =1 =] =] =] G
This sample rack - NEWRACK.RAK - has monitor modulesin dots 2,3, and 4,
a4 channd relay in dot 5, and two Keyphasor modules in dlot 6. Our sample
Machine Train (NEWTRAIN) will be built containing configured points from
this rack.

Options
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H F

HACHIHE
TERIH

Software
Configuration
Ltility

PLL
L\

Machine Trains may contain points from more than one 3500 Monitor Rack. A
single Machine Train may have a maximum of one hundred (100) points.

Grouping Channelsin Machine Trains - Mapping

Note: Machine Trains and Machine Train Diagrams

A Machine Train Diagram is a graphical representation of a Machinery Train.
Points are MAPPED to Machine Trains. Some or all of these points may then
be sdected to be displayed on the Machine Train Diagrams.

All points sdected for a Machine Train may be viewed on a bargraph, trend, or
current value display. Only the points placed on a Machine Train Diagram may
be viewed on the diagram.

To map points to machinetrains:
1. Sdect the Software Configuration icon from the 3500 Software Group on
the Program Manager screen. Double-click on theicon.

2. Connect to a Data Acquisition/DDE Server computer by sdecting File,
Connect,
OR
by placing the mouse pointer on the connect icon and clicking once.

=| 3500 Login

YWorking Directory

IE:\BEI]I]"LTHAIHS\PHIHEFE Locate... I

File Paszword

| Connect I | Cancel I | Help I

3. Sdect the Working Directory on the Data Acquisition/DDE Server
computer. Usethe L ocate button to list available directories.

4. Enter the password (connect password) for the working directory on the
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Data Acquisition/DDE Server computer. Thisis the directory where the
NEWRACK.RAK fileis stored.

5. Complete the connection by sdlecting the Connect button and clicking once.
= If aMachine Train file does not exist, the following message will appear:

= 3500 Edit Train Message

9 Machine Train file does not exist

Create a new file ?

will appear:

Machine Train Icon

&= Rack-01

\— Racks with existing

configurations that have
not been mapped to a
machine train.
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File

7. Toadd anew Machine Train, sdect Machine Train, Add.., OR

place the mouse pointer on the Machine Train icon and click once.

1ypeinananme
deg:nptlon for Train Hame : IHewtrain
thetrain you
want to add. [ Max 8 Charz ]
Thlse(amr)le Description : IDes-::riptiun of Hew Trairi
uses the name
NEWTRAIN. [ Max 30 Charz ]
X Active
Usethe Active
check box to | ok | |__cancel |
makethetrain
operational.

Sdect OK. The new train name and description will be added to the 3500
Machine Train Screen.

3500 Software Configuration Wility - [CA350MTRAINSA\PRIMCFEG : Newtrain]
Help

Machine Train

10. Notice all available racks with

Mewlrain Description of New Train

‘unmapped" points are displayed
in the lower right of the same

display: + Slot-02[Prozimitor/Seismic Mon.]
3= Slot-03[Proximitor Mon.]

J= Slot-04[Proximitor Mon.]

= Slot-05[Simplex Relay]

= Slot-D6[Keyphasor]

Display the available channds
for aslot by double clicking on
the'+' to the | ft of the ot
name.
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11. Available channdsfor the
dlot are displayed by

double clicking on the '+ == Rack-01

totheleit of the Slot = Slot-02[Proximitor/Seismic Mon.]
name.

G} Channel-01
To remove the channd Q Channel-02
identifications, double 2 Channel-03
click onthe'-". ® Channcl 04
= Slot-03[Proximitor Mon.]
>> I 12. Add a channd to the f= Slot-04[Proximitor Mon.]
sdected train by

highlighting the channd number and then clicking the ">>" button. The
following dialog will appear:

Edit Point Name

Enter Point Hame :

I Rack015lot02Ch01

| OK || Cancel I

The point nameis displayed in the Edit Point Name dialog using the
following code:

RAC Kﬂ1 Slot02Ch01

Channel Number

Position in the rack

Rack Number (Address)
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Add the channd to thetrain by doing one of the fallowing:

Click OK.
- Type anew point nameinto the Enter Point Name field and
click OK.

The point name will be added to the Point Name box and the channd
identification will be removed from the Available Points box.

Newtrain Description of Newtrain

Mew Train Mame MNew Train Description

Channels {points)

_ mapped to the
Available unmapped channels selected trains.

01-02-01 Rack0151ot02Ch01

== Rack-01

= Slot-02[Proximitor/Seismic Mon.]
€ Channel-02
& Channel-03
© Channcl 04

4= Slot-03[Proxzimitor Mon.]

4= Slot-04{Proximitor Man.]

13. Repest steps 11 and 12 until all channds for the train have been sdected
and placed in the Point Name box.

Each point (channd) is now 'mapped' to the Machine Train called
NEWTRAIN. They become a permanent part of NEWTRAIN until they
are removed, assigned to another train, or reconfigured.

14. Savethe newly created train by sdecting File, Save. Thistrain information

is saved inthe MCTRAINS.LGL filein the sdected working directory on
the Data Acquisition/DDE Server computer.
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Building Machine Train Diagrams
A Machine Train Diagram is a graphical representation of your machinery. It
may represent afull train or a portion of atrain.

All points mapped to a Machine Train are displayed when a Bargraph is
requested using the Operator Display Software. Of these points, only those
placed on the Machine Train Diagram are shown when the diagram is sdected.

Note: Sdecting Points to Display on Machine Trains

It is recommended that you sdect only the most important channelsto be
displayed on your Machine Train Diagram. If aMachine Train Diagram
contains all of the points sdlected for the train, the display becomes cluttered and
difficult to read.

Build a Machine Train Diagram by sdecting graphical components and mapped
points and placing them on your diagram to create a representation of your
machine.

To build aMachine Train Diagram:

1. Sdect Train Diagram,

OR

place the mouse pointer on the Train Diagram icon and click once. Your
display will resemble the following.

3500 Edit Machine Train - [CA3500\RACKCFGA\CONFIG : Newtrain]
ile Edit View Components Display Variables... Options Main Screen Help

HEE [XIeE

Drawing Tablet

2. Build the graphical portion of the Machine Train Diagram by sdecting
Components and clicking the mouse button once.
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A component list is displayed. 3500 Edit Machine Train - [C:\3500\RACKC
(See page?for acomp|ae|ist of iew EEUINGLIENER Display Variables... 0

available components.)

Sdect each component of the
train and position it by 'dragging
it with the left mouse button
depressed.

Continue to sdect components
and place them on your Machine
Train Diagram until you have a
representative drawing of your
actual train.

Exciter
Electric Motor

Gas Turbine [ Single Shaft]
Gas Turbine [ Double Shaft ]
Bearing

Compressors

Pedestal

Bently Nevada Group
Coupling

GearBox

Shaft

Generator

Steam Turbine
tempcomp

Text...

3500 Edit Machine Train - [C:A3500\RACKCFGA\CONFIG : Newtrain]
File Edit View Components Display Variables... Options Main Screen Help

o 8|

Machine Train Diagram | cons

Usethisicon to...

m ‘Highlight' a component. Once sdected, a component may be

moved, deleted, duplicated, etc. Place the mouse pointer on this

icon, and then on the component to be highlighted.

IE 'Cut' or remove one or more items from the drawing tablet. Select

and highlight theitem to remove. Then, sdect thisicon to 'cut' it

from the drawing tablet. To cut more than one item, hold down
the CTRL key while you highlight each itemto be cut. Then

sdect thisicon to cut al items.
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Icon Usethisicon to...

'‘Copy' or duplicate a highlighted component. Highlight the

E]"ﬂ component to be copied, then place the mouse pointer on the ‘copy’
icon and click once. Return the mouse pointer to the drawing
tablet - the cursor will now bea'+'.

'Past€ a 'cut’ component in a new location.

_ Return to your train mapping screen and add or delete points from
E the Machine Train.

3. Add paints to be displayed on your completed Machine Train Diagram by
sdecting Display Variables... .

Double click the desired point to display all types of data for the point (for
example, direct, 1X amplitude, Not 1X, ...)

= Select Display Variables

Poimtsz selected for current train

€ Rack01510t02Ch01 1 DK
€ Rack015lot02ChD2 =
€ Rack01510102Ch03
© Rack015l0t02Ch04
€ Rack015lot04Ch01
@ Rack015lot04Ch02
€ Rack015lot04Ch03
@ Rack015lot04Ch04
€ Rack01510t02Ch01
@ Rack0D151ot02Ch02
€ Rack0151ot05Ch01 4]

4. Seect onepoint at atime.
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5. Sdect OK.

6. Place the mouse pointer on the point and keep the mouse button
depressed to drag the point to its correct position on the Machine Train
Diagram.

Continue to add points to the Machine Train using the same procedure.

File Edit Y¥Yiew Components Display Yariables... Options Main Screen Help

FEEENE SR E NN

Keynhasor 03/10/04 :
Rpm !

Diff. Exp 03/03/01

7. Addlinesto your diagram by sdecting the line drawing icon. Once sdected,
your screen cursor will change to a pencil. Keegp the mouse button
depressed while you 'draw’ the line from the point name to its location on the
Machine Train Diagram.

Usethis same tool to underlinetitles or text on your diagram, or draw a
Separate area to write other point values to.

8. To change colors or fonts used on your drawing tablet, sdect Options,
Preferences.... Thefollowing screen will appear:
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= Preferences

Backaground ‘Connectors
] .

-Components ‘FreeText

-Pomnt
| Component Color - Font

Font Anal

‘0K | Cancel I | Default I | Help I

9. Add text and titles to your diagram by sdecting Components, Text..., and
typing the information you want to add. Depress the mouse button to 'drag’
the text to the desired location.

Use the text feature to place titles on Display Variables. .

! Exciter
components of your diagram, add notes Electric Motor

and other information, or add point names Gas Turbine [ Single Shaft]
to your Machine Train Diagram. Gas Turbine [ Double Shaft ]
Bearing

Compressors

Pedestal

Bently Nevada Group
Coupling k
|| GearBox

Shaft b
[ ok | | Cancel | Generator

Steam Turbine b
tempcomp

v v w v

-

Enter Text :

Connector
When you have completed your Machine Text...
Train Diagram, sdect File, Save, to -

update the MCTRAINS.LGL filein the Working Directory.
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HACHIHE
TEAIH
Software

Configuration
I tilikys

Setting Up Historical Trends

Historical trend parameters are specified in the Software Configuration Utility.
Once enabled, historical trend information is captured for each configured
monitor and Keyphasor point. Historical trend datais collected at specified
intervals and stored onto the hard disk of the Data Acquisition/DDE Server
computer.

Thefollowing trend intervals are available for storing trend data:

10 minutes
20 minutes
1 hour

2 hours

3 hours

4 hours

NN NN NN

Hard disk storage requirements for historical trend data depends on the time
interval sdlected, the number of points configured, and the total number of
samples you wish to store. By specifying these parameters when you enable the
historical trend, the software will calculate the hard disk requirements for you.

To set up historical trending:

1. Start the Software Configuration Utility by sdecting the icon from the 3500
Group.

2. Connect to a Data Acquisition computer by sdecting theicon or File..., and

Connect. &Il Machine Train Train [
Disconnect Ctrl+F
3. Sdect File..., to display the drop-down
— Sawe Ctrl+5
Passwaord...
Generate Report...
Exit Alt+F4
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4. Sdect Historic Trend... to display the Historic Trend Configuration screen.

= Historic Trend Configuration

(8 ‘E nabled: I Digabled

el et

Interval : |1l] Minutes . Mumber of Samples : |100

Time Span : 0 Days Dizk Space Hequired : 1 MB

Cancel

Available Dizsk Space : 345 MB

5. Enter the parameters as explained in the following table:

Historical Trend Parameters

Parameter Use

Enabled Instruct the Data Acquisition/DDE Server computer to collect and
store historical trend samples for Machine Train points.

Disabled Sdect thisto NOT collect historical trend data.

Interval The length of time between consecutive values stored in the
historic trend file. A 10 minute interval means trend samples will
be stored every ten minutes. Three values will be stored; a
maximum, a minimum and an average. These values represent the
average, maximum, and minimum of all data collected from the
3500 Monitor Rack during the trend interval.

Number of Sdect thetotal number of trend samples to store for each point.
Samples

Time Span This number is computed for you based on the trend interval you
sdect and the number of samples you want to store. If you select
an interval of 20 minutes and a number of samples equal to 100,
your time span will be equal to 2 days (time span is rounded to the
closest integer valuein days). This means you will have
approximately two days worth of trend data available in the
historical trend file.
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Parameter Use

Disk Space This number is computed for you and tells the total amount of disk

Required  spacethat will be needed to store the historical trend data. This

number is computed from the number of points on your Machine
Trains, and the number of samples you want to store.

Available  Theamount of hard disk space available on the current drive.
Disk Space Make surethis number exceeds* the Disk Space Required, or you
will not be able to store the historical trend information you have

selected.

*  Thisisyour total hard disk space available. Make sure you leave enough

hard disk spacefor other applications you will be operating and for a
working area for the operating system you are using.

7. Sdect OK.

3500 Edit Component Utility

%

Edit Component
LIhiliky

This utility allows you to change, deete, or add new components to be used in

Machine Train Diagrams. Y ou can customize existing components or build new

ones by using basic drawing tools provided.

Creating Custom Train Components
The Software Configuration

Utility provides many

standard machinery

components for drawing

Machine Train Diagrams.

However, your application

may require components not

Data Acquisition/DDE
Server Computer

supplied with this software.
You can design and build 3500 Edit
custom machinery Component
components using the Edit Utility

—

COMP.DEF

Component Utility.
All components are stored in
afile called COMP.DEF
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located in the Working Directory of the Data Acquisition/DDE Server
computer.

' Sdlect the Edit Component Utility icon from the 3500 Software Group on your
/ Program Manager screen. Sdect File, and Connect to a Data Acquisition/DDE

Edit Server.
Component

Utility
A list of train component categoriesis displayed. Categories preceded by a'+'
indicate that a group of components is available within that category. Double-
click the mouse pointer on the '+ to view the individual components in the
category.

|:[:;]: Categories preceded by a machinery icon indicate a single component in the

group.

File Component Edit Element Help
e B

=0 Exciter

=k Electric Motor

= Gas Turbine [ Single Shaft]
% Gas Turhine [ Double Shaft ]
% Bearing

= Compressors

{=h Pedestal

# Bently Nevada Group

% Coupling

{=b GearBox

+ Shaft

= Generator

% Steam Turbine
{=btempcomp

=@ Edy
] T ) ) [

ap

Drawing Table
Y ou may:
< create a new component group for your custom components.

< add custom components to an already existing group (category).
< changethe design of an existing component.
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If you are adding a new component group or adding a new component to an
existing group, you MUST name the component (and group) BEFORE you
draw the custom component. If thisis not done, you may unintentionally
overwrite an existing component without meaning to.

To create a new component group for your custom components:

1. Sdect Component, and
New Group.

(LN Edit Element Help
New Group Ctrl+G
New Group Component  Cirl+T
New Single Component  Cirl+N

Delete GroupfComponent Shift+Del

2. Typeinthenew group name.
3. Sdect OK.

4. Sdect the new group from the
component list and highlight it.

5. Sdect Component, and New
Group Component.

Enter Group Hame :

| DOk Cancel I

6. Enter the new component nameand sdect OK.

7. Sdect the new component name from the list and highlight it.

8. Draw your new component.

To add new componentsto an
existing group:

1. Highlight the existing group to
add the custom component to.
In this example, 'Compressors
is highlighted.

{=b Exciter

{=b Electric Motor

% Gas Turbine [ Single Shaft ]
% Gas Turbine [ Double Shaft ]
# Bearing

'|' Compressors
1=} Pedestal
% Bently Nevada Group

= Coupling
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2. Sdect Component, and New Group Component.

3. Enter the new component nameand sdect OK.

Ea

Sdect the new component name from the list and highlight it.

ol

Draw your new component.

To change the design of an existing component:

1. Sdect the component from the existing list. The component will be placed
on the drawing tablet.

2. Change the component using the drawing toadls.

Use the drawing tablet and drawing tools to build your custom components.

3500 Machine Train Component Design - [CA35000WORKING]
File Component Edit Element Help

T izl

+— Drawing Tools

{=}p Exciter

{=b Electric Motor

% Gas Turbine [ Single Shaft]
# Gas Turbine [ Double Shatt |
# Bearing

4 Compressors

Drawing Tablet

SO
L C MO0

=} Pedestal
# Bently Nevada Group

4 Coupling

i=b GearBox

+ Shaft

+ Generator

4 Steam Turbine
{=btempcomp
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= Edit Component
When you have completed

your component drawing,
sdect File, and Save.

The new component can t
now be used to build your

Machine Train Diagrams.

. Component defintion file saved

Note: Only the basics of drawing Machine Train Diagrams and
adding new components have been covered in this manual. The

Data  best way to learn the softwareis to useit.
Acquigition /
Dizplay . . .
Tutorisl  Access the Data Acquisition/ Display Tutorial for more

information concerning building trains and train components.
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Remote Communications

There are several types of remote communications available with the 3500
Monitoring System. This section describes how to establish and maintain
remote communications. The following topics are explained:

< Remote Communications Definition
< Equipment Needed
- Modems
-  Cables
< Host to Rack Communications
- Reqguirements
- Setup
< Host to Host Communications
- Reqguirements
- Setup

Remote Communications Definition

M odem remote communication uses modems to communicate between
computers or between a host computer and a 3500 Monitor Rack. Modem
communication reguires a reliable phone line and compatible modems at both
ends of the communications. The 3500 Monitoring System recognizes the
following types of remote communications:

< Host Computer to 3500 Monitor Rack
- Aninternal or external modem is connected directly to the RIM of the
first 3500 Monitor Rack and communicating with another internal or
external modem connected to a host computer. The host computer is
executing the Data Acquisition/DDE Server Software to collect
machinery data values. See page ?.

< Computer to Computer
- A computer is connected directly to the RIM of thefirst 3500 Monitor
Rack using either RS232 or RS422 cable. This computer is executing
the Data Acquisition/DDE Server Software and is collecting machinery
data values.
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A modem on a second communications port of this computer must also
be used to allow one or more Operator Display computers to access this
same machinery data.

A second computer with an internal or external modem is
communicating with the first over standard telephone lines. The second
computer is executing the Operator Display Software to display the
machinery monitoring values of the Data Acquisition/DDE Server
computer. See page ?.

Equipment Needed

128

Remote communications requires hardware and software to operate. Hardware
includes modems and cables. Software requirements depend on the types of
communications you will be using.

Modems

In general, any Hayes compatible modem may be used for remote
communications. Bently Nevada Corporation has specified and tested the
following modems:

< Hayes OPTIMA 9600

< Hayes Ultra 9600

< Motorola FasTak Il 19200

Setup and initialization strings for each of these modems have been included in
the Bently Nevada 3500 Monitoring System Software Products.

If you use a modem that is not listed here, you may have to build an
initialization string to enable the modems to talk to each other. Refer to your
M odem Reference manual for information on how to build this string.

Any modem communications must have dedicated telephone lines, free of noise
and other interference.
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Cables

RS232 cables are needed if you are using an external modem connected to a
computer or 3500 rack. Cable part numbers and descriptions have been
included in the Appendix of this manual on pages ?to 2.

Host to Rack Remote Communications

Host to Rack Communications requires a modem at the host computer and at the
first 3500 Monitor Rack.

RS422 Cable

T )

3500 Monitor Rack with
RS422 connection to first rack

3500 Monitor Rack with
modem installed in RIM

Data Acquisition / DDE
Server and Operator
Display Computer

Requirements

The modem at the host computer must be connected to a configured RS232 port
on the DigiBoard Asynchronous Communications card. Instructions for setting
up this card are on page ? of this manual.

Setup

The modem at the 3500 rack is initialized when the rack is configured. The
Rack Configuration Software includes entries for specifying a modem at the
front or rear port of the RIM. Oncethe rack has been configured and the
configuration downloaded, the modem initiaization is complete.
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HI[II
Drata
Acguizhion
DDE Server
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The modem at the host computer is initialized using the Data Acquisitio/DDE
Server Software.

Toinitialize the modem:

1

Sdlect the Data Acquisition/DDE Server icon from the 3500 Group on the
Program Manager Screen and double-click the mouse button.

At thefirst screen, sdect Setup fromthe Main Menu Bar.

Sdect Connection Parameter s to show the following screen:

|=-| 3500 Data Acquisition Setup

Rack Addrezzes

Diata Connection
and Pazzwords

Acquigitian Parameters

COMM FPort : I[:I]HH 1 E Baud Rate : |152I]I] E

‘Connection Type————————— Phone Humber

@ Direct ! Modem

Modem Type Dialing Method
I |i| [D Pulzse @& Touch Tone

Modem Initialization String Seconds To Wait For Answer

|

Sdect the Comm Port, Baud Rate, Connection Type, the Maodem Type,
for the modem connected to the host computer.

Baud rate is the data communication rate between the computer and the
modem, and not between the two modems. The modems will adjust to a
baud rate that is compatible between them.
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5. If you intend to use a modem that is not included in the Modem Typelit,
you may haveto input a Modem I nitialization String. Refer to your
Modem Reference Manual and the Appendix of this manual, pages ?to ?,
for details concerning this string.

6. Input the_Phone Number at therack. Input this number exactly as you
would did it, including area code, credit card numbers, and other codes that
may be necessary within your operation. Use commas (,,,) for pauses.

Input the Dialing M ethod used by the phone at the computer, and the
Secondsto Wait for Answer. Thisis theamount of time you want the
modem at the host to wait for a response (answer) from the modem at the
3500 rack.

7. Sdect OK after dl information has been entered.

8. Tosavethisinformation, sdect File..., and Save As. Enter the name of the
Data Acquisition/DDE Setup file (.DAS)* which will be used to store the
setup information.

*More than one setup (.DAS) file may be stored on a Data Acquisition
computer. Each filereflects the parameters of the 3500 Monitor Racks
connected to the Data Acquisition computer for machinery data collection.

Host to Host Remote Communications
Host to host communications requires a computer and modem at the 3500
Monitor Rack(s) and a second computer with a modem at another location. The
computer at the 3500 Monitor Racks is executing the Data Acquisition/DDE
Server Software and is connected by direct RS232 or RS422 cable to the first
rack.
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RS422 Cable

3500 Monitor Rack

RS232 or
RS422 Cable

3500 Monitor Rack

Data Acquisition/DDE
Server Computer

' -
..
s ) ’

e b
\g,ﬂﬁ‘
=

Laptop computer with internal
modem running Operator
Display Software

Requirements
1. Modems at both computers may be internal or external. External modems
may be connected to standard RS232 communications ports provided on
most computers.

2. The Data Acquisition computer must be using Windows NT 3.5, or
Windows 95 operating system and have the Windows Remote Access
Software (RAS) server installed and operational.

3. The Data Acquisition computer must continuously collect machinery
monitoring data from the 3500 Monitor Racks.
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4. The Operator Display computer must be using Windows for WorkGroups
3.11, Windows 95, or Windows NT 3.5 software. The computer actsas a
Remote Access Server ( RAYS) client to the Data Acquisition computer.

5. If the Data Acquisition computer contains Machine Train configurations,
Machine Train Diagrams can be displayed at the Operator Display
computer.

Setup

This procedure shows how to use Windows Remote Access Service (RAS) to
connect an Operator Display Computer to a Data Acquisition computer using
modem communication. With this connection, the Operator Display computer
has complete access to machinery data as if it were another node on the same
network with the Data Acquisition computer.

To set up aData Acquisition/DDE Server Computer:

1. Veify that Windows NT 3.5 or Windows 95, and the RAS Server software
isinstalled and operational on this computer.

2. Configurethe RAS software (refer to page ? for Windows NT and page ?
for Windows 95).

3. Initiate data acquisition. For complete instructions on setting up the Data

Acquisition Software, refer to page ? in the Data Acquisition/DDE Server
section of this manual.

To configurethe RAS Server softwar e (Windows 95):

Note: InWindows 95, RAS isreferred to as "Dial-up-Networking'.
Windows NT refersto it as Remote Access Service or RAS.

1. Openthe Control Pand folder.
2. Double-click on the Add/Remove Programs icon.

3. Sdect the Windows Setup "folder tab".
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Contral anel

S

M ebwork,
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4.

5.

Sdect the "Communications’ item.
Sdlect the "Details’ button.

Check the "Dia-up-Networking" option.
Sdect OK.

Insert the Windows 95 CD ROM (or the requested install diskettes) and
sdlect OK.

Windows 95 will install "Dial-up-Networking” and you will then be able to
run and configure the program using the "Start" button.

To configurethe RAS Server software (Windows NT):

Note: InWindows 95, RAS s referred to as "Dial-up-Networking'.
Windows NT refersto it as Remote Access Service or RAS.

Open the Control Pand Group.
Double-click on the Network icon.
Sdect the Add Softwar e button.

Sdlect the Remote Access Service Software from the resulting list OR insert
the CD ROM or diskette with the appropriate software when prompted.

Sdect Continue.
After the server has been loaded, sdect OK and exit the network setup.

You may be required to restart Windows NT to have the new changes
incorporated.

Oncethe RAS Server has been loaded, sdect the Remote Access Admin
icon from the Network group.
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=|Ei|e Options Window Help

2 B B 5 2 @

R emote Remote Remote Read Me R emote Remote
Access Access Accezs Addmin Acocezs Help Accessz and
kd oitor the Internet

9. The Remote Access Admin screen will bedisplayed. Sdect Server..., and
Select Domain or Server to enter the name of the group (domain) or the
name of the computer where the Data Acquisition/DDE Server Softwareis
located. Select OK.

10. Sdect Users, and Per missions to display the following screen:

=-| Remote Access Admin on WPAULS[NT]
Server Users VYiew Options Help
Ser i

= Hemaote Access Permissions

Comment

Cancel

Revoke All

[ Grant dialin permission to user

LCall Back

{® Mo Call Back
@ Set By Caller
o Preset To:

11. Add the name of the Operator Display Computer to the Userslist. Select
OK.
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Note: By adding 'Guest' to this list, you can allow anyoneto call in using
RAS without a password. However, thisis not a recommended method to use
due to the lack of security precautions taken.

12. Sdect Server and Start Remote Access Service to initiate Remote Access
Communications to this computer (server). You will now have the
capabilities to call into this computer using RAS to access the Data
Acquisition/DDE Server software.

To set up an Operator Display Computer:

1. TheOperator Display computer uses the RAS client software to
communicate with the Data Acquisition computer. The softwareis included
with Windows for WorkGroups 3.11, Windows 95, and Windows NT 3.5
software.

2. Sdect the RAS icon from the NETWORK group on the Windows Program
Manager screen.

B tNewk . EBP

Metwork Setup GET Log On/Of

Iﬁ
L

=
Met watcher YWinFopup Wfinibd eter Chat

3. Configurethe client software by sdecting Setup and then Configure from
the Main Menu Bar.
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Diial

23 Unit One

= Hemote Access un
Options Setup Help
(& | ¢ |EEF = T S,
Add Edit Clone Bemove Dial Hang Lp Status
Entry Mame Phone Mumber Drescription

|Eu:unneu:t Path; COM1->Hapes Ultra 9600

Input configuration parameters according to your system setup.

5. Connect to the Data Acquisition computer by selecting the Dial icon.

6. After the RAS client software has successfully connected to the RAS server
software on the Data Acquisition computer, the Operator Display Software
may Connect to the Data Acquisition Software. Refer to the Operator
Display Software section, page ?, of this manual for connection instructions.

Note: Remember that the RAS software simulates a Microsoft Network.
(Select File, Connect, Network from the Operator Display Software.)
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Networks

This section includes:

< Nework Definition
-  Master-dave
- Pea-to-Peer
< Network Communications
- Software
- Hardware
-  Ethena
< 3500 Supported Networks
- Installing a ThinNet Ethernet Network
- Instaling a Thicknet (Standard) Ethernet Network
- Ingtalling a Fiber Optic Network
< Nework Hardware and Software
- Hardware
- Software
< Nework Installations
- Windows for WorkGroups
- Windows NT
- Windows 95

Network Definition
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A network allows the connection of one or more computers for the purpose of
sharing information. Networks may operate over hardwired cable connections
or remotely over modems. Networks operate in one of two forms:

< Master-dave
<  Peer-to-Peer



Networks

Master-slave
These networks generally
have a single computer
acting as the controller for
several computers linked
directly toit. Thissingle
computer becomes the
'master’ and all
communications and
transfers of information go
through the master. This
computer usually has a
large storage capacity and
separate areas for each
computer linked toit. In
this type of network, the
master must be active for
the network to operate.

Peer-to-Peer

A Peer-to-peer network does not

have a single controlling

computer. Instead, all computers
on the network have access to all
other computers. Information

shared between computers

depends on the types of 'access
Set up between the computers. If

one computer in this type of

network fails, others computers
on the network are not affected.

The 3500 Monitoring System

software uses peer-to-peer
networking.

Master
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Network Communications
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Protocols (both hardware and software) set standards of communication for
networks. There are several industry standard protocols available. They allow
data from one computer to be transmitted and recognized by another computer
on the same network.

Networks require both hardware and software to establish and maintain
communications. This section describes the network hardware and software that
has been tested with the 3500 Monitoring System.

Software
3500 Monitoring System software can use a variety of protocols, but has been
tested and approved with the following protocols:

< TCPIP
< IPX
< Microsoft Windows for WorkGroups

TCP/IP (Transmission Control Protocol / Internet Protocol) is a common
protocol used in many industrial and office environments. It is recognized by
many network software products and may be required to allow network packets
to pass through routers and bridges.

IPX is anetwork protocol used by Novelle. It has been in existence for many
years and is a common form of network communications. Many existing
networks use this protocol.

Windows for WorkGroups has its own network protocol aready included with
the Windows product. Because network and Windows access has been included
in the same package, thisis the smplest protocol to use with the 3500
Monitoring System software.

Hardware

Connections between computers on a network must also follow a set of
guiddines to ensure proper network operation. The 3500 Monitoring System
software has been tested and approved on Ethernet Networks.



Networks
Three network cabling structures are supported by the 3500 Monitoring System

software:

< ThinNet

< ThickNet

< Fiber Optic

Thetype of structure used will depend on the number of computers on your
network, the distances between computers, and the amount of eectrical or
mechanical noise present at your installation.

Additionally, each computer on your network will require a network card
installed in one of the dots of the computer. Install the network card using the
documentation the comes with the card. Install the network using the procedure
onpage? Thiscard will haveaBNC, AUI, or twisted pair connector. One of
these connectors will connect directly to the cable for your network
transmissions.

Many of the newer computers can be ordered with a network capability already
installed.

Ethernet

Ethernet refersto a hardware protocol. Thisis alower leve protocol than that
used for the 3500 Monitoring System communications (TCP/IP, IPX, Windows
for WorkGroups). Many computers can be connected on an Ethernet protocol
network, and can communicate with one another. 1f only three or four of those
computers are using 3500 Monitoring System software, there is no need for the
other computers on the network to use or recognize 3500 Monitoring System
transmissions. The 3500 Monitoring System software uses Ethernet protocols
for al its network transmissions. This meansiit can be integrated into an
already existing Ethernet network without affecting the current operation of the
existing network.

3500 Supported Networks

The 3500 Monitoring System supports three network hardware structures.
Consider the following factors when you choose which structure to use:
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number of computers on the network

maximum and minimum distances between computers in the network
amount of eectrical and mechanical noise in the plant

Size and expansion capability of the existing network

number of remote connections to the network

All of these factors will affect theinstallation of your network hardware. As
mentioned earlier, three network hardware structures are supported by the 3500
Monitoring System Software. Select the one that best suits your requirements.

Installing a ThinNet Ethernet Network

A ThinNet network uses BNC connectors and ThinNet RG58 coaxial cable.
You may sdect either a star or a bus structure for a ThinNet network,
depending on your needs. A bus structure strings all of the computers along a
single Ethernet cable. The following example shows a ThinNet bus structure.

- 607 ft. (185m)
- —

-~ 607 ft. (185 m) — - 607 ft. (185 m) %

Local BNC
ok Repeater I aok
e [ TS e
50 Ohm
BNC 'T' Connector Terminator BNC 'T' Connector
P‘m ft. (185 mH \607 ft (185 m)\ k 607 ft. (185 m) 4

]

Local BNC
Repeater f

Local BNC| FI lE—I
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A ThinNet star installation has a central repeater connected to several
computers. Thefollowing is an example of a ThinNet star structure:

50 Ohm
Terminators

Multiport
Repeater

BNC "T"
Connectors

A ThinNet installation must meet the following restrictions:

<

Maximum number of computer stations (nodes) on the network is 100.
Maximum number of nodes allowed for the 3500 Monitoring System
softwareis 10. [An existing network can add ten 3500 Monitoring System
nodes as long as the total number of nodes on the entire system does not
exceed 100.]

Minimum distance between two computer stations (nodes) is 0.5 m (1.6
feet).

Maximum cable length of the total network is 555 m (1821 feet).
[Maximum cable length in bus structure is three 607 foot segments with two
BNC repesters.]
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< Maximum single cable length is 185 m (607 fet). [This length is measured
from BNC connector to terminator.]

< Each nodeis connected to network card using BNC 'T" style connector. [No
intermediate cabling is allowed.]

< Cable ends must be terminated with 50 O BNC terminator

Refer to the following Bently Nevada Corporation part numbers for ThinNet
network installations:

Part Description Part Number

ThinNet RG58 Coaxial Cable

20 ft (6 m) 103419-01

60 ft (18.2 m) 103419-02

100 ft (30.4 m) 103419-03

600 ft (182.8 m) 103419-04
Local BNC Repeater 02291087
BNC Transceiver 02291079
Multiport Repeater 02291075
ThinNe&t Connectors

50 O ThinN& Terminator 02291081

BNC 'T' Connector 02291082

Barrd Connector 02291083

Installing a ThickNet (Standard) Ethernet Network
Use this ingtallation when the maximum distances exceed the 607 feet single
cable or 1821 feet total cable length of the ThinNet installation. 1n some
circumstances, a ThickNet installation may be more cost effective than a
ThinNet. If you have only two computer stations (nodes) separated by 1500
feet, it would be cost effective to install ThickNet cabling instead of ThinNet
with repeaters.

A ThickNet network can beinstalled as a bus or star just like the ThinNet. The

main differences between the two networks is the use of the AUI connectors and
a separate transceiver cable.
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Computer stations do not connect directly to the main cable as they do with a
ThinNet. Instead, short (165 ft (50 m)) transceiver cables connect the main
(spine) cableto the computer stations. Transceiver cables connect to the spine
cableusing avampire clamp. This clamp has testh in it that cut into the spine
cable to establish a connection. The transceiver cable then connects to the
network card in each computer station using AUI connectors.

The following example shows a ThickNet bus structure:

50 Ohm | 1640 ft. (500-m) |

Terminator 50 Ohm

Terminator

Standard
Transceiver

Transceiver
Cable
165 ft (50m)

Local AUI
Repeater

(=== =

1640 ft. (500m)—| |- 1640ft (S00m) | 1640 ft. (500 m)—|

Local AUI
Repeater

All ThickNet installations must meet the following restrictions:
< Maximum number of computer stations (nodes) on the network is 100.

Maximum number of nodes allowed for the 3500 Monitoring System
softwareis 10. [An existing Ethernet network can add ten 3500 Monitoring
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<
<

System nodes as long as the total number of nodes on the entire system does
not exceed 100.].

Minimum distance between two computer stations (nodes) in 2.5 m (8.2
feet).

Maximum cable length of total network is 1609 m (5250 feet). [Maximum
cable length in bus structure is three 5250 foot segments with two local AUI
repeaters.]

Maximum single cable length is 500 m (1640 feet). [This length is measured
from the AUI connector to the terminator.]

Each nodeis connected to the main (spine) cable using transceiver connector
and transceiver cable.

Maximum transceiver cable length in 50 m (165 feet).

Cable ends must be terminated with 50 O terminator.

Refer to the following Bently Nevada Corporation part numbers for ThickNet
network installations:

Part Description Part Number
Standard Ethernet Spine Cable
100 ft (30.4 m) 103418-01
500 ft (152.4 m) 103418-02
1000 ft (304.8 m) 103418-03
Local ALI Repesater 02291086
Standard Transcever 02291078

Transceiver Installation Kit (used to connect 02291088
vampire clamps to spine cable and verify

connectivity)

Spine Cable Connectors
50 O Spine Cable Terminator 02291084
Barrd Connector 02291085

Note: Most Ethernet Transceivers have an SQE heart best failure. For
proper operation, the SQE must be disabled.
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Installing a Fiber Optic Network
A Fiber Optic network can be installed over the longest distances. It isused
when:

< Thetotal cabledistanceis greater than 1609 m (5250 feet)
< Nework cabling is located in areas of high dectrical noise

Fiber Optic networks can be used in combination with ether or both the
ThinNet and ThickNet networks as long as each network's restrictions are not
exceeded. Three different Fiber Optic installations are shown in the next few
pages. Theseinstallations used specific fiber optic cabling and hardware and
use the AUI connectors on repeaters and network cards.

Fiber optic network installations require expertise with handling the cables.
Cable cuts, splices and attachment of connectors should be done only by those
experienced with these components.

The following example shows an all fiber optic network installation:

Fiber Optic Cable
1.2 miles (2km)

Tranceiver Cable
165 ft. (50 m)

Fiber Optic Hub

Fiber Optic
Transceiver

Tranceiver Cable
165 ft. (50 m)
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Thefollowing fiber optic network joins a ThickNet and a ThinNet network
installation:

Remote Fiber Optic Repeater

= 1.2 miles (2 km)

Transceiver Cable
165 ft (50 m)

Standard
Transceiver

Transceiver Cable
165 ft (50 m)

THICKNET ETHERNET THINNET ETHERNET

Different network types may be combined, as long as you do not exceed the
individual requirements of each type.

This next example shows a fiber optic network connecting several other network
types.
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Location A

Location B

Transceiver Cable

L /==

Location D

All Fiber Optic installations must meet the following restrictions:

< Maximum number of computer stations (nodes) on the network is 100.

< Maximum number of nodes allowed for the 3500 Monitoring System
softwareis 10. [An existing Ethernet network can add ten 3500 Monitoring
System nodes as long as the total number of nodes on the entire system does
not exceed 100.]

< Maximum cablelength of total network is 5.8 km (3.6 miles). [For asingle
fiber optic hub wit six cable connections, the maximum cable length from
hub to transceiver is 2 km (1.2 miles).]

< Each nodeis connected to the main fiber optic cable using fiber optic
transceiver connector and transceiver cable.

< Maximum transcaver cable length is 50 m (165 fest).

< A single station may be connected to afiber optic hub using transceiver
cable.
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Refer to the following Bently Nevada Corporation part numbers for Fiber Optic
network installations:

Part Description Part Number
Fiber Optic Duplex Cable 103420 - XXXX
XXXX = User specified length in feet
Fiber Optic Hub 02291077
Remote Fiber Optic Repeater 02291076
Fiber Optic Transceiver 02291080

Note: Most Fiber Optic cables are labded with an A or B on each of the
fiber tubes. The A tube (transmit) on one end of the cableis physically
connected to the B tube (recelve) on the other end.

Network Hardware and Software

Any network card supported by the Windows Operating System and your
computer will work with the three network installations described above.

Network Hardware
Hardware used will be determined by your installation. Use cables, cards, and
connectors compatible with your existing installation.

Network Software
Bently Nevada Corporation supports three network software products:

< Microsoft Windows for WorkGroups (version 3.11)
< Microsoft Windows NT (version 3.5)
< Microsoft Windows 95

All software packages include network applications and recognize some or all of
the protocols (TCP/IP, IPX, Windows for WorkGroups) used by 3500
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Monitoring System Software. Regardless of which network package you use,
your computer station (node) must meet the following requirements:

< IBM compatible computer with
- Minimum 386/20 processor and corresponding 80387 coprocessor
- 3.5inch high density floppy diskette drive
- Microsoft DOS 6.0+ installed and operational
- Minimum 8 MB RAM
- Hard disk capacity for MS-DOS, Network Software, and any 3500
Monitoring System software products to be used [hard disk should have
minimum of 35 MB unused space]
- VGA compatible monitor
< A network card installed with proper switch and jumper settings

With your computer operational as described, sdect the network software and
protocol you will be using and proceed with your network installation.

Network Installations

The following descriptions describe how to install the three protocols (Windows
for WorkGroups, TCP/IP, and 1PX) with each of the supported operating
systems (Windows for WorkGroups, Windows NT, and Windows 95). These
are general instructions to give you an idea of the procedures necessary to build
an operational network.

There are many different types of computers and networks. Your installation
may not conform to theseinstallations. Consult you network administrator or
operating system manuals for more information.

Windows for WorkGroups

Windows for WorkGroups allows you to configure multiple networks. In
general, each network card will support up to four adapters (network drivers)
allowing four different communications protocols with a single card. Depending
on the type of connection you are making on the network, the choice of adapters
will be made for you as long as the hardware you are connecting to has the same
adapter configured.
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Refer to the appropriate section below for instructions concerning network setup
procedures for your sdected protocol (Windows for WorkGroups, TCP/IP,
IPX).

Windows for WorkGroups Protocol
You will need to setup the Windows for WorkGroups Operating Systems to
identify your Ethernet card and Windows for WorkGroups protocol.

To use the network features in Windows for WorkGroups, at least one network
adapter must be properly installed and set up on your compuiter.

If you are using more than one type of network (for example, if you are using
both a Token Ring and an Ethernet network), you need to install one or more
network adapters for each network type.  Install the network adapter according
to the manufacturer's instructions. Add the driver to your operating system
according to the following procedure.

To add a network-adapter driver:

1. With Windows for WorkGroups installed, the following Network group
will be available on the Program Manager screen:

B wwr BB

Metwork Setup b il Schedule+ Remote Aiccess Log OnA06
F B e &
Met watcher WwWinFopup Winkd eter Chat
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o=

Metwork Setup

2. Sdect the Network Setup icon to display the following screen:

= Metwork Setup

[ Metwork Settings:

network(s] on your computer:

%% Setup will install Windows support for the Following | Metworks I | Cancel I

Microsoft Windows Metwork [version 3.11)

= Metwork Drivers:

Ef Compagqg Integrated NetFlex ENET /PCI [NDISH
%= Microsoft MetBEUI —
5 IPK/SPX Compatible Transport with NelBI

% You can zhare your files and printers with others.
|

In this example the Network used is the Compagq Integrated NetFlex
FNFT/PCI, with two configured adapters; Microsoft NetBEUI and

MIPX/SPX Compatible Transport with NetBEUI.

3. Sdect the Drivers button. The Network Drivers dialog box appears:

I~ Metwork Drivers:

Ef Compaq Integrated HetFlex EMET/PCI [MDI52/HDI53]
3 Microsoft NetBEUI
5 IPX/5PX Compatible Tranzport with NetBI0DS

{? Remote Access Service [MDI53]
5 Microzoft NetBEUI

Lai fe Defanl Profoosd I

" Default Protocol

Microzoft NetBEUI

= Network Drivers

Add Adapter...

Add Protocol. ..

Bemove

1

[

S
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4. Sdectthe Add Adapter button to display the Add Network Adapter
Screen:

= Add Network Adapter

Select a Network Adapter to Install:
I‘—’FUnllstedmUpdatedNetwmkAdapler
E# 3Com EtherLink 16

[=# 3Com EtherLink Il or IITP (8 or 16-bit]

=} 3Com EtherLink 111

E# 3Com EtherLink/MC

E#Advanced Micro Devices AM2100/AM1500T
EFAmplicard AC 210/AT

5. Sdect the adapter you have installed from the list.

If you network adapter is not listed:

a. Sdect Unlisted, or Updated Network Adapter.

b. Placetherequested diskettein the floppy drive, OR typethe drive letter
and directory requested.

c. A dialog box will appear listing adapter drivers.

Sdlect the network adapter you are using.

e Some network adapters may require additional settings. If thisisthe
case, adialog box will appear requesting these settings. 1n most cases,
sdect the Default settings. These can be changed later if they do not
work properly.

o

6. Sdect OK onall screens as you return to the Program Manager. Changes
will not take effect until you restart Windows.

If you encounter any problems sdect the Help button from any screen for a
more detailed explanation.

If you use Windows for WorkGroups protocol, you must designate one or

more nodes on the network as the 'server’. These nodes will usually be the nodes
operating the Operator Display software (see page ? for more information).

TCP/IP Protocol
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Microsoft does not officially support using TCP/IP with Windows for
WorkGroups.

IPX Protocol

Several IPX drivers are available with the Windows for WorkGroups operating
system. Use the procedures described for the Windows for WorkGroups
protocol described in the previous section to load the IPX driver you will be

using.

Windows NT

Network setup under Windows NT is very easy and amost automatic. When
you install Windows NT, the setup program will attempt to detect all available
Network adapters. You can then sdect Network softwareto install the
protocols.

Toinstall additional adapters:

1. Openthe control pand appelett.

2. Sdect the network icon from the control pand

3. Toinstall anew or different adapter, or to sdect a new one from thelist of
available adapters, sdect the Add Adapter button.

4. A list of available adapter choices will appear. Choose from the available
adapters or insert a disk with new adapters when prompted.

5. Sdect the Continue button.

6. Enter therequested settings (IRQ, 10 address, etc.). In most cases, the
default settings should work. However, there may be conflict with other
devicesinstalled on your host computer (mouse or sound card).

7. Sdect OK on each screen as you exit the network setup.

8. Restart Windows NT to incorporate the changes.
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TCP/IP Protocol

TCP/IP protocol software comes with your Windows NT CD. If you choose to
install TCP/IP protocol and related software components, they will be selected
from the CD ROM. You may choose to use and install TCP/IP software from
another vendor.

TCP/IP protocol requires an |P address, a subnet mask, and gateway addresses.
Obtain these from your network or system administrator.

Toinstall TCP/IP protocol:
1. Openthe control pand.
2. Sdect the network icon from the control pand.

3. Inthelnstalled Adapter Cards Box, highlight you installed network card
adapter.

4, Sdect the Add Softwar e button.

5. A box will appear containing software protocol choices. Sdect the protocol
you wish to add - TCP/IP.

6. Sdect Continue.

7. Follow theinstructions on the Protocol Setup Screen or Installation Options
if necessary.

8. Sdect Continue or OK as requested.

9. After the protocol has been sdected and set up, you may be prompted to
insert the Windows CD ROM path or installation diskettes.

10. When you have finished configuring the protocol, sdect OK.

11. Restart Windows NT to incorporate the changes.

158



Networks

IPX Protocol
IPX protocol software comes with your Windows NT CD. If you chooseto

install IPX protocol and related software components, they will be selected from
the CD ROM. You may chooseto use and install IPX software from another
vendor.

IPX protocol requires an IP address, a subnet mask, and gateway addresses.
Obtain these from your network or system administrator. The procedure for

installing any type of protocol for Windows NT is the samefor all types. Use
the same steps described for the TCP/IP protocol installation.

Windows 95
Windows 95 supports all three protocols used by the 3500 Monitoring system.

Use the following procedures to install TCP/IP or IPX protocols using the

Windows 95 Operating System.

Toinstall network protocols for Windows 95:

1. View the Control Pand folder.

2. Double-click the Network icon.

3. Sdect the Add... button.

4. Select the Protocol item.

5. Sdect the Add... button

6. Select the appropriate protocol (as TCP/IP, IPX, ec.)

7. Insert theWin95 CD ROM or requested install diskette.

8. Sdect OK.

9. Following thisinstallation, you will need to configure the sdected protocol.
Thisrequires an IP address. Get the address from your network

administrator or configure your protocol to obtain network addresses
dynamically.
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10. Sdect the Network icon from the Control Pand.
11. Sdect theinstall protocol.

12. Select the Properties button.

13. Configure the requested properties.

14. Windows 95 will have to be restarted for these changes to bein effect.

Note: The procedures provided herefor adding network protocols, network
adapters, and other software are to be used as guiddines for your installation.

There are many different types of networks, and frequent changes to existing
operating system software. Because of this, it is always best to consult your
network and operating system manuals for the latest information.
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X Windows Connectivity
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X Window is a standard Graphical User Interface (GUI) used on UNIX
systems. In general, a GUI is a mouse- and keyboard-controlled interface with
pull-down (drop-down) menus, onscreen buttons, scroll bars, and overlapping
windows for running separate applications. An X Window environment is a
client-server design that operates well over remote links.

The X Window system runs programs in one or more windows on a bit-mapped
screen. Users can run multiple programs at once in each window and switch
among windows by clicking them with the mouse.

This section includes

< X Window Environment
< 3500 Operator Display Softwarein X Windows
< Sdting up an X Windows Display for Operator Display Software

Installing WinDD on the Operator Display Computer

Setting Up Network Communication on the Operator Display Computer
Setting Up Network Communications on the Unix Workstation

Testing the Communication Between the Operator Display Computer
and the Unix Workstation

Transferring the Client Program from the Operator Display Computer
to theWorkstation

Displaying Operator Display Screens on the Unix Workstation
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X Window Environment
The following diagram shows the basics of X Window operation:

Program B
Operation

Local (HP) Workstation

T
|

l ¢ NETWORQ
X Window Server Program | Remote X Window

X Protocol running | cjient Program (WinDP)
L
Program A Displays

|

over TCP/IP ql

|

|

|

(Running Remotely) |
|

|

|

Remote System (PC)

Network

ProgramA
Operation

Program B Displays
(Running Locally)

Program
Operation

I+ X Clients running in windows

Program C Displays
(Running Locally)

L——— Workstation Display

A program called the X Server runs on the local workstation and manages
its own windows and programs.

Each program window is called an X Client. Thewindow interacts with the
X Server program running on the same computer using a client-server
relationship.

The X Server performs all the program operations (processing) for the X
Clients, interacting with those clients with a messaging system. X Server
controls the entire local workstation environment so that programs
cooperate when accessing memory and other system resources.

The X Server runs the X Windows Manager program that provides GUI
interfacing.

The X Server running on the local workstation can interact with programs
running on remote computers and display the output of those programsin a
local window. Thisinteraction uses a client-server relationship. Thelocal
server has complete control and the remote processes, called clients not
servers, are controlled by the local X Server.

163



Part 2 S Communication Information

3500 Operator Display Software in X
Windows

The 3500 Operator Display Software may operatein an X Window environment
on alocal workstation. The X Window interface between the X Server and
client is event-oriented. The system minimizes transmission time by transmitting
only the information necessary to update the X Server displays.

Since the 3500 Operator Display and Data Acquisition Software are personal
computer (PC) based applications, they do not run directly on an X Windows
workstation. However, the displays of these packages may appear on the
workstation. The diagram below shows the relationship between the
workstation and the PC and shows how the 3500 software uses these platforms.

TCP/IP

ETHERNET =hi=l

= e
X Server PC running Data

Acquisition and Operator
Display Software

Setting up an X Windows Display for
Operator Display Software

164

This section shows how to display screens from a single PC running the 3500
Data Acquisition/DDE Server Software and the 3500 Operator Display
Software on a workstation computer running a UNIX operating system.

Your own installation may include the single PC operating as a node on a
network and running just the Data Acquisition/DDE Server Software with other
nodes running the Operator Display Software. There are many possibilities.
Each node accessed by the UNIX computer (HP Workstation) must be running
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the WinDD Operating System described here.

Bently Nevada Corporation has tested the Tektronix WinDD Operating System
for use with X Windows applications. The proceduresin this section refer to
version 1.01 of this Operating System. If your software has a newer version
number, refer to the reference manual ddivered with your software for more
complete information. Detailed installation steps are also provided with the
WinDD CD ROM.

These procedures assume a working knowledge of Windows NT type operating
systems, familiarity with client-server reationships, and an understanding of the
administration process involved in setting up client-server relationships. Be
prepared to spend sometime, as much as half a day, with this installation and
verify al operations at each step. Aswith any installation, we recommend that
you backup your system before starting this procedure.

To display an Operator Display screen on a Unix workstation:
1. Install WinDD on the Operator Display compuiter.

2. Set up network communications on the Operator Display Computer.
3. Se up network communications on the Unix workstation.
4

Test the communication between the Operator Display computer and the
Unix workstation.

5. Transfer the client program from the Operator Display computer to the
workstation.

6. Display Operator Display screens on the Unix workstation.

Installing WinDD on the Operator Display Computer
Install WinDD on the PC you will be using to communicate with the HP
Workstation. WinDD replaces the Windows Operating system you are
currently using and operates like Windows NT. With WinDD installed, you
have all of the Windows capabilities you are familiar with, plus the additional X
Windows capabilities.

You may choose to add WinDD as a separate operating system on the PC. You
would then sdect which operating system to use each time you turn the PC on.
Y our own needs and requirements dictate how you set up the PC.
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You will need thefollowing itemsto install WinDD:

< Setup Boot disks (3).

<  WinDD installation CD.

< Baselicense disk.

< Nework card, connectors, and cables for both the PC and the HP
worstation.

IP network address and subnet mask for both machines. Obtain these
addresses from your system or network administrator.

N

Toinstall WinDD on a PC:
1. Power down the PC.

2. Insert the Setup Boot Disk #1 and power up the PC.
3. Respond to the questions as they are asked.
4

Decide whether or not you will load WinDD as a separate operating System
or useit to overwrite a currently existing Windows NT operating system.
Answer Update to overwrite an existing system. Answer Install toadd a
second operating system.

o

Complete the installation by following normal Windows NT setup
procedures.

Setting Up Network Communication on the Operator

Display Computer

If the PC running Operator Display is part of a network installation, use the

procedures for setting up a Windows NT network.

1. Setup your particular network protocols using procedures described in the
Network section of this manual. These may include IPX/SPX, TCP/IP,
NetBEUI, etc.

2. Setup the TCP/IP protocol to be used with the WinDD connection to the HP
Workstation. You will need the IP address and network mask for this step.

3. SetuptheFTP Server Serviceto transfer the necessary files from your
WinDD installation disk to the workstation. The FTP is necessary only for
this transfer, and you may wish to disableit after theinstallation processis
complete. If it does not interfere with other operations, this serviceis
helpful for file transfers between the PC and HP Workstation.
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4. Ingall the base license disk when requested. Additional licenses can be
added anytime after the base license has been installed.

5. Usethe Usar Manager icon and the WinStation Administration icon in the
Administration Tools group to setup user accounts for the PC and to
configure TCP ports for connections to other WinDD users.

Setting up Network Communications on the Unix

Workstation

Skip this section if your workstation already has an |P address and has the
TCP/IP protocol setup. In general, UNIX systems will have a networking tool.
These instructions use SAM which is available for HP workstations.

1. SetupthelP address and TCP/IP protocol on the Workstation.

Note: Thedefault address for a stand-alone workstation is 127.0.0.1. This
address cannot be usad with WinDD because of its loop-back features. Another
address must be used. Reguest the | P address from the system or network
administrator.

2. Loginto the HP Workstation as root.
3. Start X Windowsiif it is not already running.

Note: Bevery careful when logged inasroot. Thislog in has unlimited
access and you may cause damage to your system.

4. Execute SAM by entering
#sam &

at the command line. SAM will start in a new window.
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5. Sdect the Networking/Communications-> menu item from the options list.
Sdlect Network Interface Cards.

Sdlect the network card to configure from the list displayed.

Sdect the Actions menu.

Sdect Configure.

10. Enter the Internet (1P) address and the Subnetwork (subnet) Mask.

11. Sdect OK and Exit from SAM.

6.
7.
8.
9.

Testing the Communication Between the Operator

Display Computer and the Unix Workstation
Test the communication between the PC and the workstation by using the
following procedures to ping the network nodes from both stations.

To ping the PC from the Workstation:
From the workstation, type

$ping<address> { address is the | P address of the PC}

If the PC responds to the ping, a display will appear showing the data sent to the
PC, the PC address, and the timing information between the two machines.

Note: You can set up an ‘dias for this address so you are not required to
remember the IP address. In the /etc/hosts file, add an entry:

<IP address> <alias> #oomment
Example 192.168.101.91 mypc #my WinDD
machine

To ping the Workstation from the PC:
From the PC, open a DOS window. At the C:> prompt, type

ping<address> { addressis the IP address of the HP Workstation}
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If the ping locates the machine with the address entered, a display will appear
showing the data sent to the HP Workstation, the address of the workstation,
and information about the timing between the two machines.

Transferring the Client Program from the Operator

Display Computer to the Workstation

A client program allows the workstation to access the Operator Display screens
running on the PC. This procedure shows how to transfer files using the FTP
Server Servicethat was created in the procedure on page 5.

1. Setup an FTP subdirectory on the PC

2. Copy thefile needed from the WinDD CD ROM into this subdirectory. The
filenameis WINDD.HP and resides in the \eval\<host> directory of the CD
ROM. (<host> can be one of several directory names including hp, sgi, sol,
or sun.)

3. Executethetransfer fromtheroot of the HP Workstation in order to place
thefilein the proper location on the HP Workstation.

#ftp <address of PC>
login: <nameto PC user>
password:

4. Changeto abinary transfer mode:

#ftp>bin

5. Get thefile

#ftp>get windd.hp
6. Quit FTP by entering:

#ftp>bye

7. Placethefilein the desired location on the HP Workstation and use the
chmod command to make it executable

#chmod a+x windd.hp
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Displaying Operator Display Screens on the Unix

Workstations
1. Start WinDD Client by running HP-VUE and double-clicking on the
WINDD.HP icon or by typing

$ windd.hp&
at the command line

2. Enter the IP address of the PC you will connect to. You can use the name
that you set as an "alias’ in the procedure on page 7. The client will now
act as aremote terminal to the WinDD PC.

3. Fromthe HP workstation, log on to the client PC by sdecting File and then
Send CTRL-ALT-DEL .

Note: HP keyboards do not recognize the CTRL-ALT-DEL keystroke
sequence needed to log on to WinDD. Sdect Fileand send Send CTRL-ALT-
DEL to send this sequence to the PC.
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DDE Communications

This section describes the Dynamic Data Exchange (DDE) feature of the Data
Acquisition/DDE Server Software. It includes the following information:

< Data Acquisition/DDE Server Overview
< NeDDE
< Data Acquisition/DDE Server Protocol
- DDE Requests
- NeDDE Reguests
- DDE and NetDDE Response
< Sample Systems
- Quattro Pro DDE Example
- Quattro Pro NetDDE Example
- Visual Basic Program Example

Data Acquisition/DDE Server Overview

Dynamic Data Exchange is a method for transferring data between applications.
It is used in Windows, Windows for WorkGroups, Windows 95, and Windows
NT to provide a dynamic (real-time) exchange of data between two or more
applications.

The operation of alibrary can give you an idea of the server/client relationship
used for Dynamic Data Exchange. Thelibrary isthe server, collecting and
managing many types of information (books, magazines, eic.). Everyone has
controlled access to this information once they present alibrary card. They are
theclients. By using the resources of thelibrary, each client isableto obtain
the particular information they need when they need it.

The Data Acquisition/DDE Server has two functions.
< To continuously gather machinery information from one or more 3500

Monitor Racks and store this information in both internal RAM based
repositories and in a more permanent format (Trend) on the Hard Disk.
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< To service DDE requests from other applications such as 3500 Operator
Display Software, 3500 Rack Configuration Software, Microsoft Exce
Spreadshest, and many other DDE aware applications. These type of
applications are known as 'clients.

The connection between the client and server is called a'link'. Links can be

< AdviseLinks (warm links)
- When a specific data value changes, the client is notified. The client
may then request the changed data.
< Hot Links
- Dataisavailabletotheclient inreal-time. As adata value changes, it is
automatically sent to the client.
< CoaldLinks
- Dataisretrieved by the client only when the client requestsiit.

When the Data Acquisition/DDE Server softwareis started, the Windows task
list will contain the 3500 Data Acquisition entry.

*&'E]]m 3500 Data Acquisition - [ CAIS0MDASETUR

The Data Acquisition/DDE Server acts as a 'server' of machinery information,
making the 3500 machinery monitoring data available to 'clients. It
continuously collects machinery data and provides this data to other
applications, such as the Operator Display Software, Microsoft Excel, Quattro
Pro, and Visual Basic programs. The figure below shows this client/server
architecture.
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3500 Operator Display

Microsoft Excel

Request for DDE
Information:

COMPUTER: SHARE:

3500 Monitor Rack

Request and return of

ITEM Machinery Data.

Network Connection

3500 Machinery Dat

Clients must request information from the server in a specific form. Thisform
is dependent upon whether the request for information is being made across a
network (NetDDE) or on the same computer (DDE).

A network request (NetDDE) from a computer other than the Data
Acquisition/DDE Server computer must contain the following information:

< Computer Name

- ldentifies the computer which is running the Data Acquisition/DDE
Server application.

< ShareName

- Thenamethat the 3500 Data Acquisition registered as. This field will
always be "CHANNELDATAS$".

< ltem

- |dentifies the location of the data to beretrieved. Locations are named
by rack, dot, and channd; rr/ss/cc.
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A request made from an application running on the same computer (DDE) asthe
Data Acquisition/DDE Server must contain the following information:

< SeaviceName
- ldentifies the 3500 Data Acquisition/DDE Server and should always be
"SERVER3500".
< Topic
- Specifies the type of data requested. Currently, static channd data and
alarm status may be retrieved from the server. This field should be set
to "CHANNELDATA".
< ltem
- ldentifies thelocation of the data to beretrieved. Locations are named
by rack, dot, and channd; rr/ss/cc.

The server used in the 3500 Monitoring System is the DDE Server associated
with the Data Acquisition Software. This Data Acquisition/DDE Server
accesses rack data through a connection to the Rack Interface Modules of the
3500 Monitor racks. The protocol used is one developed by Bently Nevada
Corporation.

NetDDE

NetDDE extends DDE capabilities over a network. With NetDDE, applications
on two or more workstations (nodes) can share real-time information. To use
NetDDE, Windows for WorkGroups, or Windows NT software must be
installed and operational on all computers on the network.

Once a Windows application is installed, install and configure the network by
sdlecting the Network Group and the Network Setup icon.

Schedule+  Remote Accezs Log OndOff

= o o

E. J T,
M et W atcher WinFPopup Wik eber Chat

173



Part 2 S Communication Information

Refer to your Windows Reference Manual for complete network installation
instructions.

Date Acquisition/DDE Server Protocol

174

The Data Acquisition/DDE Server Softwareis alink to the 3500 Monitor
Rack(s) through the RIM. The Operator Display and Rack Configuration
Software establish a connection with the NetDDE capabilities when they
establish a network connection. Coallection of data using these software
packages is transparent to theuser. No SERVER:TOPIC:ITEM information is
required. Thisisall part of the Operator Display and Rack Configuration
Software.

If you want to access the Data Acquisition/DDE Server from other software
applications, you will need to know how the server handles machinery data.
Thefollowing protocol specifies how to retrieve machinery data into Third Party
software.

DDE Request:

Service Name: SERVER3500

Topic: CHANNELDATA

Item: Rack Number / Slot Number / Channd Number
Example - [SERVER3500 | CHANNELDATA] "01/02/01"

Net DDE Request:

Computer Name: Name of Computer \ NDDE$

Share Name CHANNELDATAS$

Item: Rack Number / Slot Number / Channel Number

Example - [\BNCServer \ NDDE$ | CHANNELDATAS$] "01/02/01"
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DDE and NetDDE Response:

Thefollowing fidds are contained in every DDE and NetDDE response. The
length of the response is dependent upon the number of proportional values
(such as direct amplitude, Gap, 1X phase and amplitude, etc.) returned for a
specific channd. Refer to the individual Module Operations and Maintenance
Manuals for a description of the proportional values returned. Each fidd is
ddimited by a user defined character (default is <tab>).

Fieldl :
Fidd2 :
Field3:
Field4 :
FiedS :
Field6 :
Fied7 :
Field8 -

Rack# Slot# Ch# NumPPL's

Date Time (dd mmm yyy hh:mm:ss)
Proportional Value#1 Type
Proportional Value#1

Units

Sub Units

Point Status

Fidd12 : Proportional Value#2 / Status

Fidd13 - Fiddx : Additional Proportional Values/ Status...
Last Fidd : Overall Channd Status

Example

A monitor in Rack number 1, Slot number 2, Channd number 1
is configured as a thrust channd with Direct and Gap
proportional values.

12 1 2<tab>23 AUG 1995 14:09:12 <tab>Direct <tab>
1.45<tab> mils<tab>pp<tab>NO ALARM <tab>Gap<tab>-
15.8<tab>Volts<tab> <tab>ALERT<tab>ALERT

Note: The ddimiter character can be specified in the SRVR3500.ini file.
The ddimiter character (specified as an ASCII value) is under the heading
External DDE Clients :

[External DDE Clients]
Deimiter=9
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Sample Systems

Quattro Pro DDE Example

Quattro Pro for Windows - 35002.%B1
Block Data Tools Prope Window Help

DDELINK{MEOBYNDDES|CHANNELDATAS]"01 02 0
& | B | C | i | E +]

12 1 16 AUG 1995 00:55:30 | Direct  1.6727 Gap -B.9726 1 Amp. 16785 1X Fhase 79[

[ | =

.

]

~1|m

121 16 AUG 1995 00:55:30

Direct  1.6708 mils pp NO ALARM

Gap -8.9718 Vde  NO ALARM

1 Armp. 16785 mils pp NO ALARM

1% Phase 179 Degrees  NO ALARM

2¥ Amp. 00153 mils pp MO ALARM

2% Phase 0 Degrees  Invalid

Mot 13 Amp.  0.0267 mils pp NO ALARM
Shax Amp. 11927 mils NO ALARM
0K
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(=)

o

=

m

=
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@
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J P [READ" peef

Quattro Pro NetDDE Example

= Quattro Pro for Windows - 35002.WB1

[=1=
Data Tools Graph ¢|
_:E.i]

1 2 1 16 AUG 1995 01.09:52 | Direct 165727 Gap -B.9726 1X Amp.  1.6785 1X Phase 179

(R (=

=

o

=]

121 16 AUG 1995 01:.08:52

Direct  1.6727 mils pp NO ALARM

Gap -8.9726%dc NO ALARM

T Amp. 16785 mils pp NO ALARM

1x Phase 179 Degrees MO ALARM

2 Amp. 0.01583 mils pp NO ALARM

2% Phaze O Degrees  Invalid

Mot 1% Amp. 0.0288 mils pp MO ALARM
Shax Amp. 11845 mils  NO ALARM
QK

=

@

]

o

ra

w

=

o

@

-

1

10
ST\ A B C 0 L LF 6 L KA EIED—EIET

Open Notebook button [Cirl+right-click for Object Help) T T T 1 |READ" el

@
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Visual Basic Program Example

The following two diagrams show simple Visual Basic screens which allow the
retrieval of machinery data from the 3500 Data Acquisition/ DDE Server and
setup of a DDE conversation with this DDE Server. The main Visual Basic
subroutines used to provide these displays are also included be ow the diagrams.
Thefull Source code for these Visual Basic screensis provided with the 3500
Data Acquisition/DDE Server Software in the\3500\DA_DISP\DDE_SMPL
directory. These Visual Basic procedures are provided for use only as
examples.

Current Values - 3500 Data Acquisition Client

File

" Rack Parameters Cument DDE Parameters
Service: [\\BOB\NDDE$

Rack II' Slot: Channel: |I| i |CHANNELDATA$

|
|
Item: (01402701 |
|

Date/Time: | 1 SEP 1995 18:57-47 |

Overall Channel Status: | ALERT | Link Type [1 - Hot 7 Automatic
PPL Yalue Units Sub Units Status Cold Link
Mirect 11.35 mils ALERT Request

ap -7.41 Tdc RLEERT
Refrezh I

e

[ Data Field Delimiter | Connection:
(8 Local [DDE] Connection
) Remote [NetDDE] Connection

) Other [5pecific) Character: I:l Computer Name: l:l

(® Auto Detect Delimiter Character

" Back Parameters [DDE Item] | [ Link Type:
Rack: Slot: Channel: g gulld!;ﬁ\;tnma:m
o anual
ry Fy ry
1 ‘l'I 2 YI 1 ¥ ) Advize / Notify

LS
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Routine: mnuFilelnitiate Click

Description: This event routine initiates our DDE link. Upon calling
this event routine, the following labels should be defined:
IblService - to either SERVERS3500 or \\Computer NameéNDDE$
IblTopic - to either CHANNELDATA or CHANNELDATA$
IblLink - contains one of the following lables

"1-HOT","2- WARM", "3- COLD"

Constants:
LINK_NONE =0, LINK_AUTOMATIC =1, LINK_NOTIFY =2,
LINK_MANUAL =3

Thkkkkkkkhkhkhkhkhhhhkhkhkhhkhkhkhhhhhhhhhhhhkhkhhhhhhhhhhhhhhkhkhkhkhhdxx

Sub mnuFilelnitiate Click ()

' We may generate arun time error if the server is not running
On Error GoTo LinkFailed

IbIDDEMsg.LinkMode = LINK_NONE ' reset our link
IbIDDEMsg.LinkTopic = IblService.Caption & "[* & IblTopic.Caption
IbIDDEM sg.Linkltem = IblItem.Caption

IbiIDDEMsg.LinkMode = Left(IblLink, 1)

‘enable Terminate menu Item and disable Initiate menu and Refresh items
mnuFileTerminate.Enabled = True

mnukFilel nitiate.Enabled = False

cmdRefresh.Enabled = False

" now only allow user to changeitem
mnuFileSetup.Caption = "& Change Item..."

If IIDDEMsg.LinkMode = LINK_MANUAL Then
" enable our refresh button
cmdRefresh.Enabled = True

End If

Exit Sub

LinkFailed:

MsgBox "Link failed, check that the DDE server isrunning.”, MB_OK, "DDE Link"
Exit Sub

End Sub
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' Routine: IbiIDDEMsg_Change

' Description: This event routine is called whenever the contents of the
' labd IbIDDEMsg changes. When the label has changed, weve
received new data from the 3500 Data Acquisition Server. We now
need to parse this data and display it.

Theidea behind the parse in this routine is to get the field of
data, then chop it off from the start of the working string.

'PsuedoCode:

"IF valid string

" Fill Rack labe

remove Rack number, Slot, Channd and Date/Time

' |F auto detect ddlimiter character,
it follows the number of PPLs
' END IF

' FOR each PPL

' init PPL string

' FOR each PPL datafield
' Oet data

' chop off working string
' NEXT datafidd

" NEXT PPL

' Over all channd status = last field in message
"ELSE

' invalid string - display it in first PPL label
"END IF

Thkkkkkkkhkhkhkhhhhkhkkhhhkhkhkhhhhhhhhhhhkhkhkhhhhhhhhhhhhkhhkhhhhhrhrxkx

Sub IbiIDDEMsg_Change ()

' START VARIABLE DECLARATIONS'
Dim %, j%

Dim numPPLs%

DimstrT$ ' temp working string

Dim strPPL$

' START CODE SECTION''
If IIDDEMsg <> "" Then ' If labd is not empty
If IIDDEMsg Like"#*" Then ' check for valid string (if 1st char isa
number)
strT = IbiIDDEMsg
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IblRack = Left$(strT, InStr(strT, " "))

strT = Right$(strT, Len(strT) - InStr(strT, " "))
IblSlot = Left$(strT, InStr(strT, " "))

strT = Right$(strT, Len(strT) - InStr(strT, " "))
IblChan = Left$(strT, InStr(strT, " "))

strT = Right$(strT, Len(strT) - InStr(strT, " "))

If bAutoDetectDdimeter Then
cDdimiter = Mid$(strT, 2, 1) ' assumes 1 digit for Num PPLs
End If

numPPLs = Val(Left$(strT, InStr(strT, cDeimiter)))
strT = Right$(strT, Len(strT) - InStr(strT, cDelimiter))
IblDate = Left$(strT, InStr(strT, cDdimiter) - 1)

strT = Right$(strT, Len(strT) - InStr(strT, cDelimiter))

Fori=0TonumPPLs-1
strPPL =""
Forj=1To5
strPPL = strPPL & Format$(Left$(strT, InStr(strT,
cDeiniter) - 1), | @@QQQQAAAAAQA")
strT = Right$(strT, Len(strT) - InStr(strT, cDelimiter))
Next
IbIPPL (i) = strPPL
Next i
IbIChStatus = strT
Else
IbIPPL(0) = IbiIDDEMsg
End If
End If
End Sub
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The Appendix isincluded to give you detailed information on topics and 3500
Monitoring System information that are mentioned in this manual. The
following are included in this Appendix:

Glossary

Modem File Programming Information

File Structures for 3500 Software

Machine Train Components

3500 Monitoring System Part Numbers

3500 System Setup Steps

Passwords

3500 Monitoring System - Praoblem Report Forms

NN NNNNNAN

As with any manual, the information included hereis as current as the manual
itsdf. Check the Readme and Hdp files ddivered with your 3500 Monitoring
System Software for the most current information available.
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Glossary

Acceptance Region

Trend information of the 1X or 2X vibration vectors (amplitude and phase)
presented in polar formeat, or the shaft average centerline position in Cartesian
format. The user defines the normal Acceptance Region for each shaft radial
vibration or position measurement on the machine, based on historical data for
the machine under all normal operating condition. Some systems provide
hardware and/or software alarm (Alert and Danger) set point capability. Alarm
satpoints are set indgpendently for maximum and minimum values of both
amplitude and phase. Acceptance Region information is the most important
indicator of a shaft crack.

Active

Word describing to the software that a channd, monitor, Keyphasor, rack or
train is configured and ready for data collection. Any item declared active has
been configured in the Rack Configuration software and the software will expect
to collect data from that item. Seeinactive.

Alarm Event List

Chronological list of alert, danger, NOT OK, and relay tripped events recorded
for relay modulesin therack. Each event is tagged with the date and time of the
event with the newest events at the top of thelist.

Amplitude

The magnitude of periodic dynamic motion (vibration). Amplitudeis typically
expressed in terms of signal levd, for example, millivolts, or the engineering
units of the measured

variable, for example,

mils, micrometres (for U U
displacement), inches /\ Zero to Peak
per second (for h 4

veocity), etc. The Ti
amplitude of asignal ime —J Peal;o Peak

can be measured in
terms of peak to peak,
zero to peak, rms, or average.
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Autobaud

The ability of a device to gauge the transmission rate of data being sent from
another device. The 3500 Rack Interface modem has this capability.

Bargraph 10.00
Presentation of the Operator Display Software showing
graphical and numerical current value of machinery channd
data, location of setpoints, and meter scales.

Bently Nevada Corporation Supported

Modem

M odem specified by Bently Nevada Corporation. 3500
Monitoring System Software is guaranteed to operate correctly
when used with Bently Nevada supported modems. If other modems are used,
instructions are available for setting the modem to correct parameters for
operation, but Bently Nevada cannot support these modems if they do not
operate properly. Bently Nevada supported modems for the 3500 monitoring
system include Hayes ULTRA 9600, Hayes OPTIMA 9600, and Motorola
FasTalk 11 19200.

Bulkhead Mount

A 3500 Monitor Rack with 1/0 modules mounted directly above the front panel
modules and facing the same direction. The unit is approximately twice as high
as the standard 3500 rack and allows the unit to be mounted flush to awall or
surface.

Bussed I/O

Thetype of external termination used with Triple Modular Redundant (TMR)
3500 Monitor Racks. A singletransducer signal is carried by cable from the
external termination block to the I/O Module of a TMR Monitor. Thisallows a
single cableto carry the same transducer signal to three input signals.

Cabinet Mount
A 3500 Monitor Rack with mounting flanges on the front to allow it to be
placed and secured in a standard 19" EIA cabinet.
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CG
Acronym for Communication Gateway (modul€).

Channel
A single point on a monitor, Keyphasor, 4 channd relay, or TMR relay module.

Communication Gateway

Hardware module of the 3500 Monitor Rack which collects specified data from
monitor, Keyphasor, and 4 channd relay modules and transmits the data to other
communication devices using industry standard protocols.

Communication Processor

An interface module used in an on-line monitoring system to communicate data
from a monitor rack to the computer. Bently Nevada communication processors
used with the 3500 Monitoring System include the DDIX (Dynamic Data
Interface External for steady state static and dynamic data), and the TDIX
(Transient Data Interface External for steady state and transient static and
dynamic data).

Computer Log

A file of system events maintained by the Data Acquisitio/DDE Server and
Operator Display Software packages. It isa chronological list of computer
system events that can be displayed. It includes all events relevant to the
specific computer and includes time and date of system initiation, system
termination, connection to other computers, loss of communications to one or
more racks, and outside access.

Configuration Database

Set of permanently stored parameters describing a specific 3500 Monitoring
System. This database contains rack, train, and module parameters used to
define the 3500 Monitoring System.

Configuration Parameters

Data values supplied by the user of the 3500 Monitoring System. These values
are stored in the configuration database and used by the 3500 software to
describe the 3500 system to the hardware and software. Configuration
parameters are entered using the 3500 Rack Configuration Software.
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Converter
See RS232/RS422 Converter.

CP

Acronym for communication processor.

Data Acquisition / DDE Server Computer

A computer linked directly to one or more 3500 Monitor Racks and actively
gathering machinery monitoring data from thoseracks. A Data Acquisition /
DDE Server Computer can be a stand-alone computer, a computer connected to
a network, or a remote computer connected via modem.

Data Acquisition Interface Card

An RS232 inteligent asynchronous serial communications board used by the
Data Acquisition / DDE Server Software. This card is inserted in the host
computer to collect machinery data from the 3500 Monitor Racks. One type of
card is supported by Bently Nevada Corporation for these communications - the
DigiWare DigiBoard PC/Xe. This card isused for both RS232 and RS422
communications. A separate RS232 to RS422 converter is used for RS422
communications between the interface card in the host computer and the 3500
Monitor Rack.

Data Acquisition / DDE Server Software

One of the three software offerings of the 3500 Monitoring System. This
software is necessary for any computer system that will be connected directly to
the Rack Interface Module (RIM) of one or more 3500 Monitor Racks to collect
machinery monitoring data. This software has the ability to collect machinery
data and storetrend data. It does not display any of the collected machinery
data.

Database Files
See Configuration Database.

Data Points

The term used to describe 3500 monitor, Keyphasor or 4 channd relay channels
after they have been assigned to a machine train. Within the 3500 Monitoring
System Software, channels are often referred to as points and vice versa.
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DDE

Acronym for Dynamic Data Exchange. Thisis the base protocol supported by
the Data Acquisition/DDE Server Software for providing machinery data to
other software applications.

DDIX

Acronym for Dynamic Data Interface External.

Direct Connection

Type of communications used between a single computer and the first 3500
Monitor Rack in a series of racks. A direct connection is by RS232 or RS422
cabling from the host computer to the 3500 rack.

Dynamic Data

Data (steady state and-or transient) which contains that part of the transducer
signal representing the vibration characteristics of the measured variable.

Typical dynamic data presentations include orbit, timebase, frequency spectrum,
polar, Bode, cascade, and waterfall. From this data it is possible to derive static
data such as amplitude, frequency, filtered amplitude, and phase lag angle from
thesignal. See Steady State Dynamic Data and Transient Dynamic Data.

Dynamic Data Exchange
See DDE. DDE and NetDDE allow machinery data collected by a'server' to be
made available to 'clients for usein their software applications.

Dynamic Data Interface

A communication processor that allows a DDM2/TDM?2 host computer to
obtain static data, monitor status, and steady state dynamic data from the
transducer outputs of a 3500 Monitor Rack.

Dynamic Data Interface External

A communication processor that may be connected to a 3500 Monitor Rack to
collect steady state static and dynamic data for useina DDM2/TDM2 system
installation.
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Ethernet

A protocol standard for a network structure. Using this standard, several
computers can be linked by different cable configurations and access each
other'sinformation. Thisis the network protocol used by 3500 Monitoring
System Software.

External Termination

A feature of the monitor, and Keyphasor |/O modules that allows them to be
cabled directly to an external termination module. Transducer signals are
recaved at the external termination module and transmitted via cable to the
monitor and Keyphasor I/0O modules. This reduces crowding of signal wiring
directly into the back of the I/0 modules at the rack.

External Termination Module

The hardware units that receive the transducer signals and allow them to be
transmitted by cable to the 1/0O modules at the 3500 Monitor Rack. External
termination modules are available for each monitor and Keyphasor module,

Fiber Optic

A network structure that allows operation over long distances, and in high
eectrical noise environments. The network uses special fiber optic cable and
components, and may be combined with Thicknet or ThinNet cable structures
within the same network.

Frequency Component

Each dynamic signal contains amplitude, frequency and phase characteristics.
3500 Data Acquisition software collects 1X and 2X frequency components of
dynamic data.

Gap
See Probe Gap.

Host Computer
The personal computer used to configure, collect, access, store and-or display
machinery monitoring values of the 3500 Monitoring System.

Hysteresis
The differencein levels (dead band) between the trigger threshold and the reset
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designed to reduce false triggering of a Keyphasor. Hysteresisis set inthe
hardware of all Keyphasor modules by the Rack Configuration Software.

Inactive

The status of a device (as a monitor, channd, rack, or train) to the 3500
Monitoring System Software. An inactive device is one that was configured to
not provide data. All spare channels should be configured as inactive.

Internal Termination
A typeof 1/0 module used for Keyphasors, monitors, and 4 channd relays,
where the transducer signals are wired directly into the 1/0O modules.

I/O
Abbreviation for Input/Output.

I/O Module

Hardware components connected to the 3500 Monitor Rack to accept transducer
input signals, and to transmit information from the 3500 Monitor Rack. Each
front pand module of the rack has a corresponding I/O module attached to the
back of the rack. Bulkhead racks have 1/0O modules mounted directly above the
front pand modules.

Keyphasor

Transducer which produces a once-per-shaft-revolution voltage pulse, called the
Keyphasor signal. Thissignal is used primarily to measure shaft rotative speed
and as a reference for measuring vibration phaselag angle. It is extremdy
useful as a quick reference between shaft rotative speed and vibration frequency,
and is an essential eement in measuring rotor slow roll bow or runout
information. The Keyphasor transducer is typically a proximity probe
(recommended for permanent installations) in which the probe observes a
physical gap change event.

Mapping

The process of assigning transducer and relay channds to trains within the 3500
Monitoring System Software. Before a Machine Train can be defined, points
configured for each rack must be sdected and attached (mapped) to the Machine
Train they will be monitoring.
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Machine Train

A collection of monitor channds, Keyphasor channds, and 4 channd relay
channds which define a group of points usually representing a complete or
partial machine.

Machine Train Diagram

A graphical representation of complete or partial machine train or machinetrain
unit. Used in the 3500 Monitoring System Operator Display Software to show
representation of trains and current values of transducers located on the train.

Micrometre
A unit of length or displacement equal to 10 © metres.

Mil
A unit of length or displacement equal to 0.001 inch or 25.4 micrometres.

Modbus
Industry standard communication protocol. Modbusis a registered trademark
of Modicom Corporation.

Modem

A hardware device that allows communications between computers or a
computer and 3500 Monitor Rack over standard tdephone lines. See Bently
Nevada Corporation Supported Modem.
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Module

The hardware component inserted into the front of a 3500 Monitor Rack (4
channd rday, monitor, Keyphasor, communication gateway, and rack
interface). Also describes the I/O components inserted into the rack (Data
Manager 1/0, 4 channd relay 1/0, communication gateway 1/O, &tc.).

Monitor

Hardware device used to accept transducer signals. The 3500 Monitoring
System uses several types of monitor modules capable of accepting multiple
transducer inputs.

Monitor Part Number

An extended number that describes a Bently Nevada Monitor Module by type,
termination options, and approval options. Monitor modules are ordered by part
numbers as specified in the Bently Nevada Data Sheets and catalogue.

Network

A method of connecting several computers together to share information and
resources. 3500 Monitoring System Software will operate over Ethernet type
networks.

Node

Any computer on a network.

Not 1X

In a complex vibration signal, notation for unfiltered peak to peak signal
components having frequencies equal to overall frequency minus the frequency
at shaft rotative speed.

Operator Display Software

Software product of the 3500 Monitoring System that |ets you present trends,
current values, Machine Train Diagrams and bargraphs of machinery
monitoring data on a computer screen. This software is either used on a
computer that is actively collecting machinery monitoring data using the Data
Acquisition/ DDE Server Software, or is connected by direct cable, modem, or
network to a computer using the Data Acquisition / DDE Server Software.

191



Computer Hardware and Software Manual

192

Panel Mount
A 3500 Monitor Rack with 'squeeze clamps on ether side that allow it to be
installed in an operator pand.

Passwords

User sdected names or character combinations that have to be input to allow
access to certain features and functions of the 3500 Monitoring System
software.

Peak to Peak (PP), Peak to Peak Value

The difference between positive and negative extreme values of an dectronic
signal or dynamic motion. See Amplitude.

Phase Angle (Phase Lag Angle)

Thetiming relationship, in degrees, between two vibration signals, or a
Keyphasor pulse and a vibration signal; also, the phase difference between two
signals such as theinput force signal and output response signal. The'lag
corresponds to 'minus in mathematical formulations.

Point
A channd in a 3500 monitor, Keyphasor, or relay module that has been mapped
to aMachine Train. Seealso Data Points.

PP
Units used for pesk to peak measurement.

Probe
Specifically, a proximity probe transducer, although sometimes used to describe
any transducer.

Probe Gap

The physical distance between the face of a proximity probetip and the
observed surface. The distance can be expressed in terms of displacement (mils,
micrometres) or in terms of voltage (millivolts). Standard polarity convention
dictates that a decreasing gap results in an increasing (less negative) output
signal.
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Proportional Values

3500 Monitors (and their associated transducer systems) can read various types
of data including; direct vibration amplitude, probe gap, and other vibration
amplitude and phase information. Proportional values are the data or signals
which represent the original transducer signal. These proportional values are
used by computer software programs to relate what is occurring at the monitor
with what is shown on a computer screen.

Proximitor

A Bently Nevada signal conditioning device which sends a radio frequency
signal to an eddy current proximity probe, demodulates the probe output, and
provides output signals proportional to both the average and dynamic probe gap
distances. Also called an oscillator-demodulator. Proximitor is a Bently
Nevada registered trademark.

Proximity Probe

A noncontacting device which measures the displacement motion and position of
an observed surface relative to the probe mounting location. Typically,
proximity probes used for rotating machinery measurements operate on the eddy
current principle and measure shaft displacement motion and position relative to
the machine bearing(s) or housing.

Rack
Hardware enclosure for modules of the 3500 Monitoring System. May take
three forms: pand mounting, cabinet mounting, or bulkhead mounting.

Rack Configuration Software

Software product of the 3500 Monitoring System that sets the parameters for
the modules in a 3500 Monitor Rack, uploads these parameters to the rack,
downloads configuration data from a rack, and allows storing of rack
configurations to computer hard disks. This softwareis the main link for
specifying the operating characteristics of any 3500 Monitor Rack.

Rack Interface Module (RIM)

Hardware unit of the 3500 Monitor Rack that controls the major functions of
therack. Each 3500 Monitor Rack must have ether a standard RIM or TMR
RIM indot 1 and a corresponding RIM 1/0O module attached to the back of the
rack. TheRIM provides the port or modem interface for connection to other
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3500 Monitor racks or to a host.

RAS
Acronym for Remote Access Service.

Remote Connection

Type of communications between a host computer and a 3500 Monitor Rack.
Remote connections use modems at the host computer and the 3500 rack to
transmit and receve information over standard phone lines.

Remote Access Service

Provides a method for a remote workstation or mobile user to dial into a
network and access the resources of that network. Thelink istypically via
dialup lines using modems, so transmission speeds do not provide users with the
same performance they would get if directly attached to the network. Remote
access software treats the remote computer like a dumb terminal and performs
all computing tasks at the local area network site. A dedicated computer is
needed to service the neads of each dial-in user.

RIM
Acronym for Rack Interface Module.

RS232/RS422 Converter

Hardware device used to change an RS232 signal to an RS422 signal. Used to
allow host to 3500 Monitor Rack communications over longer distances and at
higher transmission rates. Used in conjunction with DigiBoard Data Interface
card.

Scale Factor

The change output per changein input (sensitivity) of a transducer. Also, the
factor by which a signal must be increased or decreased to meet the input
requirements of an instrument.

Server
A Data Acquisition/DDE Server Computer that supplies data to computers
running Operator Display Software, WinDD, or NetDDE.

Simplex Rack
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See Standard Rack.

Standard Rack
A 3500 Monitor Rack with single signal paths from the transducer to the
monitor 1/0O modules.

Static Data

Data which describes the quantitative characteristics of the measured parameter.
Static data can also include quantitative values describing the conditions under
which the parameter was measured. For predictive maintenance purposes, static
datais typically presented in various forms of trend graphs and displays or lists
of current values. Examples of static data include vibration amplitude, phase
lag angle, frequency, average shaft position, shaft rotative speed, time, date,
monitor alarm and OK status.

Steady State Data

Data (static or dynamic) acquired from a machine which is on-line, under
(relatively) constant operating conditions (shaft rotative speed, load, ec.).

Steady State Dynamic Data

Dynamic data acquired under steady state machine conditions. Typical data
presentations include orbit, timebase, and frequency spectrum. Can be
instantaneously trended.

Steady State Static Data
Static data acquired under steady state machine conditions. Example: shaft
centerline position.

TCP/IP
Transmission Control Protocol/Internet Protocol. A network protocol which
allows data to be transmitted between devices.

TMR
Acronym for Triple Modular Redundant.

TMR Rack
A 3500 Monitor Rack with three monitors for each transducer signal, dual
power supplies, and three relay paths for monitor signals.
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ThickNet (Thicknet)

Cabletypefor network structure. Refersto a network whose nodes are not
directly connected to the main network cable, but are attached using a
transcaver and transceiver cable.

ThinNet

Cabletypefor network structures. Refersto a network whose stations are
linked directly in the main network cable using BNC 'T' connectors.

Threshold
Theleved where atrigger or other function isinitiated.

Train
A machinetrain or portion of a machinetrain. A group of points or channds
describing a monitored unit.

Train Diagram
See Machine Train Diagram.

Transducer

A devicefor trandating the magnitude of one quantity into another quantity.
The second quantity often has units of measure different from the first and
serves as the source of a useful signal. Vibration transducers convert
mechanical motion into a proportional eectronic signal (typically a voltage-
proportional signal).

Transient Data
Data (static or dynamic) acquired under changing machine conditions (startup
and coastdown).

Trend Data

The periodic recording and-or storage of static and-or dynamic data for the
purpose of observing changes as a function of time. Trend data is the most
fundamental leve of information in any predictive maintenance program.

Trend Interval
Thetime period between consecutive data points on a trend display or plot.
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Triple Modular Redundant

Transducer signal paths that are partially or completdy triplicated to reduce the
possibility of faults. InaTriple Modular Redundant installation, two of the
three signals must agree for a condition to occur.

1X

In a complex vibration signal, notation for the signal component that occurs at
therotative speed frequency. Also called synchronous.

2X

In a complex vibration signal, notation for a signal component having a
frequency equal to two times shaft rotative speed.

Zero to Peak
One-half of the peak to peak value. See Amplitude.
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Modem File Programming Information
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The Rack Configuration Software supports a number of popular modems. To
customize your configuration software to work with these and other modems, a
modem setup file has been provided in the\3500 directory called
HOSTMDM.DAT.

The modem setup file contains programming information for all supported
modems and allows one additional custom configuration. Thisfileisasimple
ASCII text file that can beinspected or modified with any DOS or Windows
text editor. Thefollowing entries are provided in the modem setup file:

Setup Entry Use...

Hayes Ultra 9600 For Hayes Ultra 9600 modem using V.32
protocol.

Hayes Optima 9600 For Hayes Optima 9600 using the V.32 protocol.

Motorola FasTalk I1 Sdect the Motorola FasTalk |1 modem using the

19200 V.32 protocol.

Custom For support of other types of modems. The entry
supplied is a copy of the Hayes Ultra 9600 modem
setup.

To support other modems, use the Custom modem type. To do this, you should
edit the Custom entry as required and sdect Custom for modem type on the
Setup screen. Be aware that modems are highly nonstandard; getting a new
modem to communicate correctly will require an intimate understanding of how
to operate and program the custom modem.

The modem setup file consists of an "entry" name followed by 6 modem
command fields. These fields contain modem setup and control information,
including modem initialization strings. Use these guiddines when editing the
fidds.
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< Themaximum length of alineis 80 ASCII characters. Consult your
modem manual to determine the maximum initialization string length.

< Thecommands must be in the same order as listed in the following table.
< Fiddsthat are not needed should bel€eft blank, but not ddeted.

< Lines cannot be added or ther position changed.

Custom Modem L ine Definitions

Modem File Entry Line Definition
1 Reset to factory default string.
2 Initialization string 1
3 Initialization string 2*
4 Dia Method (Touch Toneor Pulse). Pulseisalso
referred to asrotary.
5 Connect string. Thisis the text returned from the

modem when a connection is made.

6 Number of seconds to wait for an answer.*
* Null if not nesded.

Some experimenting may be required to obtain the modem settings that give the
best results.  Since the modem to modem connection baud rate is determined by
the modem, it is usually necessary to enable hardware flow control (RTS/CTS).

Many modems will automatically default to data compression. These features
can cause large "dead times' in commands and responses from the Personal
Computer and the 3500 Monitor Rack. The 3500 rack looks for a specific
amount of dead time in a command to signify the end of amessage. To ensure
that the rack correctly services commands sent from the Personal Computer, you
should either sat the "Byte Time Out” fidd in the Rack Interface Modules
configuration to alarge value OR set up the modem to not utilize these features.
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File Structures

3500 Monitoring System Software creates the following directories and files in
the hard disk of the computer. Refer to the following information to verify your
files and directory structures. You may also use this information to remove
software applications. C: is assumed to be the hard disk designation.

Different software can share the samefiles. Before removing files, check the
other software applications to verify they are not used in another software
application.

3500 Data Acquisition/DDE Server Software
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Directory: \3500\DA_DISP
Files: SRVR3500.EXE
COMMSRVR.EXE
SRVR3500.INI
COMP.DEF
TRENDINT.DAT

Directory: \3500\DA_DISP\SETUP
Files: DEFAULT.DAS

Directory: \3500\WORKING\CRGCHNG
Directory: \3500\TRAINS
Directory: \3500\TRAINS\PRIMCFG

Directory: \3500\DLL
Files: BNCCOMM.DLL
BNCSPLSH.DLL
SHAREWFW.DLL
SHARENT.DLL
SHARE32.DLL
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Directory:

Files:

Directory:

Files:

Directory:

Directory:

Files:

Directory:

Files:

\WINDOWS\SY STEM (Windows 3.1 and Windows for
WorkGroups only)

CTL3DV2.DLL
THREED.VBX
SPIN.VBX

3500\DA_DISP\DDE_SMPL

CHANDDE.EXE
FORMMAIN.FRM
FRMSETUP.FRM
CHANDDE.MAK
README.TXT

\3500\TREND

\WINNT\SYSTEM (Windows NT only)

CTL3DV2.DLL

\3500\LOG

COMPUTER.LOG

Operator Display Software

Directory:

Files:

Directory:

\3500\DA_DISP

OPERDISP.EXE
OPERDIS2.EXE
3500HELP.HLP
LAUNCH.EXE
EDITTRN.EXE
EDITCOMP.EXE
COMP.DEF
TRENDINT.DAT
OPERDISP.INI
OPERDIS2.INI
EDITTRN.INI
EDITCOMP.INI

3500\DA_DISP\CFG
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Directory:
Directory:

Directory:

Files:

Directory:

Files:

Directory:

Directory:

Files:

Directory:

Directory:

Files:

Directory:

Files:

Directory:

Files

202

3500\DA_DISP\CFG2
\3500\DA_DISP\LISTS

\3500\LOG
COMPUTER.LOG

\3500\DLL
TREND.DLL
COMMON.DLL
BNCSPLSH.DLL
BIDS45.DLL
OWL250.DLL
BC450RTL.DLL
BWCC.DLL

\3500\TRAINS

\3500\TRAINS\PRIMCFG

\WINDOWS\SY STEM (Windows 3.1 and Windows for
WorkGroups only)

\WINNT\SYSTEM (Windows NT only)
CTL3DV2.DLL

\PRESENT.6
IAUTHOR.INI
IAUTHOR.PTH
PRESENT.EXE
IAPRTSHR.EXE
*.DRV
*.DLL

\PRESENT.6\2500M S
2500M S6.EXE
ODICON.ICO
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Directory:
Files:

Directory:

Files:

Directory:

Files:

Directory:

Files:

\PRESENT.6\2500M S\AANIMATE
* ANI

\PRESENT.62500M S\GRAPHICS
*BMP
*.PCX

\PRESENT.6\2500M S\ICONWARE
* W
* WM
* 1AM

\PRESENT.6\2500M S\TEXT
*SMT
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Machine Train Components

The following Machine Train components have been provided for you. Usethe
Edit Component Utility to change, add, or delete components. All components
are permanently stored in the COMP.DEF file stored on the hard disk of the
Data Acquisition/DDE Server computer.

Machine Train Components (file COM P.DEF)

Component Description

Exciter

Electric Motor

\\.\_\\/_/ Gas Turbine [Single Shaft]

L-R Flow

\\_\_\/ Gas Turbine [Single Shaft]
Internal Bearing LR
H
Gas Turbine [Single Shaft]
R-L Flow
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Component

Description

e &=V /T ]

Gas Turbine [Single Shaft]
Internal Bearing RL

Gas Turbine [Single Shaft]
Many Stage Gas Turbine

Gas Turbine [Double Shaft]
L-R Flow

Gas Turbine [Double Shaft]
R-L Flow

Bearing
Thrust

Bearing
Roalling Element
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Component Description
Bearing
H Fluid Film
Bearing
Radial

Compressors
Compressor - LR

Compressors
<| Compressor - RL

Compressors
Single Stage Overhung Compressor

Q -
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Component

Description

Coupling
Rigid Coupling

Coupling
Gear Coupling

Shaft
Short Shaft

Shaft
Medium Shaft

Shaft
Long Shaft

Shaft
Extra Long Shaft

Shaft
Left End Shaft

Shaft
Right End Shaft

Shaft
Right Flange

Shaft
Left Flange

Generator
Small Generator
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Component

Description

-
s
.
:

Generator
Large Generator

Steam Turbine
Large Steam Turbine- LR

Steam Turbine
Large Steam Turbine- RL

Steam Turbine
Small Steam Turbine- LR

Steam Turbine
Small Steam Turbine - RL
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Component

Description

P

Steam Turbine
Dual LP Turbine

Gear Box
Standard Gear Box

Gear Box
Plant Air Comp. Gear Box

Tanks
Large Cylindrical Tank

Tanks
Small Cylindrical Tank

209



Computer Hardware and Software Manual

Component Description

Tanks
Large Rectangular Tank

Tanks
Small Rectangular Tank

Expander
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3500 System Setup Steps

The following procedures describe the steps you should take to install your 3500
Monitoring System. It is provided to give you a perspective of the tasks needed
to install this system.

1. Unpack and check each item as described inthe 3500 Monitoring System
Rack Installation and Operation Manual .

2. Se the switches and jumpers on the 3500 Monitor Rack
.. Set rack address switches on RIM
.. Set transducer jumpers on monitor I/O modules
.. St Normally Energized/Normally De-Energized switches on 4
Channd Relay 1/0 Modules
.. Set RS232/R$422 switch on RIM 1/0 module (depending on the type
of communications used between the host and 3500 Monitor Rack)
.. Set Standard/ TMR switch on 3500 rack backplane (behind RIM
module)

3. Fidd Wire Racks (Internal / External terminations).
.. Monitor signal Inputs
.. Keyphasor signals
.. Relay outputs to annunciators and other devices
.. Power supplies
.. OK rdlay RIM 1/0 Module (Rack OK)
.. System contacts (Trip Multiply, Inhibit, reset, etc.) on RIM 1/O

4. Veify host computer hardware and software.

... Minimum
.. 386\20 processor with 80387 math coprocessor
.. 8 Megabytes RAM

.. 3.5inch high density floppy diskette drive

.. 35 Megabyte hard disk drive (depends on software you are
using)

.. VGA

.. MSDOS 6.0+

... Windows 3.1+, Windows for WorkGroups or Windows NT
.. Serial COMM Port, or DigiBoard RS232 or R$422 port
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5. Install Rack Configuration Software on host.
.. RS232 direct connect to RIM
.. RS232 direct connect to RIM 1/O module
.. R$422 direct connect to RIM 1/O module
.. Internal or external modem connection to RIM or RIM /O module

6. Run RIM Host Port Test Utility.
.. SETUP connection, baud rate, address
.. Verify connection between host and 3500 Monitor Rack
... Communication with RIM only; rack does not haveto be
configured

7. Configure 3500 Monitor Rack using Rack Configuration Software.
.. Optional upload of default configuration from 3500 Monitor Rack
.. Sdect CONNECT screen
.. UPLOAD default parameters
.. Make changes
.. SAVE and DOWNL OAD to 3500 Monitor Rack

8. UseRack Configuration Software to adjust 4 channgl monitor modules.
.. Select OPTIONS for channd pairs
.. Adjust zero position
.. Adjust transducer scalefactors
.. Only necessary for initial installation of 3500 Monitor Rack

9. DOWNLOAD configurations to racks.
.. Only if changes were made during step 8.

10. Backup configurations.
.. Use SAVE or SAVE ASto storerack configurations to hard or
floppy disk

11. Verify 3500 Monitor Racks using procedures described in the 3500
operating and maintenance manuals.

12. Establish permanent Data Acquisition/DDE Server connection to 3500

Monitor Racks.
.. Requires host computer with DigiBoard RS232/RS422 card installed
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13.

14.

15.

16.

17.

18.

19.

20.

21.

Verify Data Acquisition/DDE Server connection using RIM Host Port Test
Utility.

If using communication gateway modules, verify operation of port using
Comm. Gateway Port Test Utility.

Fidd cableracks.
... Connect external communication processors to Data Manager 1/0
module
... Connect RS422 cabling between 3500 Monitor Racks
... Connect communication gateway cabling between racks

Install Data Acquisition/DDE Server on host computer.
.. At Program Manager Screen
.. Eile, Run, A\SETUP <enter>

Run Software Configuration Utility.
.. Map configured points to Machine Trains
.. Build Machine Train Diagrams
.. Build custom Machine Train components (if necessary) using Edit
Component Utility

Configure Data Acquisition/DDE Server parameters
.. Baud Rate
.. Connection Type
.. COMM port number
.. Trend Interval and Number of Samples
.. Password
. Rack Addresses and Passwords

Initiate Data Acquisition/DDE Server Software

Verify Data Acquisition/DDE Server software operation
.. Check System Event list
.. Check Computer Log

Install Operator Display Software

.. At Program Manager Screen
.. Eile, Run, A\SETUP <enter>
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22. Veify operation of Operator Display Software.
.. Check group and group icons installed by software
.. Check computer log

23. Run Operator Display Software and verify data collection and display
.. Check Machine Train Diagrams
.. Check current values and bargraphs
.. Check system and alarm lists
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3500 Monitoring System Part Numbers

These part numbers are provided to hep you determine your needs for installing,
ordering, or upgrading a 3500 System. Thisis not a completelist. Asthe
system grows, new numbers will be added. Please contact your local Bently
Nevada Corporation Sales or Service Representative for additional information.

Cables

Cable part numbers that contain 'XXX" have additional parameters that must be
specified when ordering the cable. Cable part numbers without XXX
extensions are availablein 10 ft (3 m) lengths only.

EXAMPLE:

130118-XXXX-YY

132632-XXXX-YY

132633-XXXX-YY

02290860

130119-01

130120-X XX X-XX-XX

129665-XXXX-YY-ZZ

XXXX represents the cable length. Valid
lengths are: 10 ft (3 m), 25 ft (7.6 m), 50 ft
(15.2 m), 100 ft (30.5 m), 250 ft (76 m), 500 ft
(152.5 m). Not all lengths are available for al
cables.

YY represents assembled (02) or unassembled
(02).

ZZ represents the type of insulation used in the
cable. (01) isPVC insulation and (02) is
Teflon insulation.

Host to 3500 Rack RS232 Interface Cable

Host Computer to 3500 Rack Cable - RS422-
PVC

Host Computer to 3500 Rack Cable - RS422-
Teflon

Host to External Modem Cable - RS232
Host Computer to RS232/422 Converter Cable

RS232/422 Converter to 3500 Rack Cable -
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131106-XXXX-YY

130121-YY-ZZ

130122-XXXX-YY

131107-XXXX-YY

129386-01

129387-01

02290160

129525-XXXX-YY

129529-XXXX-YY

129530-XXXX-YY

129665-XXXX-YY

131108-XXXX-YY

130419-XXXX-YY

RS422 with PVC insulation

RS232/RS422 Converter to 3500 Rack Cable -
RS422 with Teflon insulation

RS422 Extension Cable

3500 Rack to 3500 Rack Cable - RS422 with
PVC insulation

3500 Rack to 3500 Rack Cable - RS422 with
Teflon insulation

Static Data Cable - 3500 Rack to TDIX
Static Data Cable - 3500 Rack to DDIX

Dynamic Data Cable - 3500 Rack to
TDIX/DDIX

3500 Transducer Signal to External
Termination Block Cable

3500 Rack Recorder Output to External
Termination Block Cable

3500 Rack Keyphasor Signal to External
Termination Block Cable

Communication Gateway (3300/90) to
Communication Gateway Cable - RS422 with
PVC insulation

Communication Gateway (3300/90) to
Communication Gateway Cable - RS422 with
Teflon insulation

Host Computer to Communication Gateway
Cable - RS232
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130420-XXXX-YY

130530-XXXX-YY

131109-XXXX-YY

130531-YY-ZZ

Software
Three software packages are available for the 3500 Monitoring System. Each
host computer must have its own software.

Honeywd | PLCG to Communication Gateway
Cable - RS232

RS232/RS422 Converter to Communication
Gateway Cable - RS422 with PVC insulation

RS232/RS422 Converter to Communication
Gateway Cable - RS422 with Teflon insulation

R$422 Extension Cable for Communication Gateway

All softwareis shipped on 3.5 inch, high density floppy diskettes.

3500/01 - AA

AA=01*

AA =02

3500/02 - AA

AA =01
AA =02

3500/03 - AA

AA =01 **

AA =02

Rack Configuration Software
Rack Configuration Software Update Only

Data Acquisition / DDE Server Software
Data Acquisition / DDE Server Software
Update Only

Operator Display Software
Operator Display Software Update Only

*%

The 01 option includes the Rack Configuration and Utilities Guide (part

number 129777-01).

The 01 option includes the Computer Hardware and Software Manual (part

number 128158-01).
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Monitor Modules

Monitor modules have two different options. Thefirst option (AA) sdects the
type of 1/0 modules to be used. The second option (BB) sdects the type of

agency approvals necessary.

AA =01
AA =02
AA =03
AA =04

BB =00
BB =01
BB =02
3500/40-AA-BB
3500/42-AA-BB

3500/44-AA-BB

Discrete I/O Module with Int. Term.

Discrete |/O Module with Ext. Term.
Bussed 1/0O Module with Ext. Term.

Internal Barriers

No Approvals Required

CSA/NRTL/C

BASEEFA

Proximitor Monitor (No Bussed I/O Module)

Proximitor/Seismic Monitor

Aeroderivative GT Vibration Monitor

Other Front Panel Modules

3500/15-AA-BB-CC

AA =01
AA =02
AA =03

BB =00
BB =01
BB =02
BB =03

CC=00
cC=01
CC=02

Power Supply

Low Voltage AC Power Supply - Top
High Voltage AC Power Supply - Top
High Voltage DC Power Supply - Top

No Power Supply - Bottom
Low Voltage AC - Bottom
High Voltage AC - Bottom
High Voltage DC - Bottom

No Approvals Required
CSA/NRTL/C
BASEEFA
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3500/20-AA-BB-CC  Rack Interface Module (RIM)

AA =01
AA =02

BB =01
BB =02

CC=00
cC=01
CC =02

3500/32-AA-BB
AA =01

BB =00
BB =01
BB =02

3500/34

3500/25-AA-BB-CC
AA =01
AA =02

BB =01
BB =02

CC=00
cC=01
CC=02

Standard RIM
Triple Modular Redundant

1/0O Module with internal Modem
1/O Module with RS232/RS422 connector

No approvals required
CSA/NRTL/C
BASEEFA

Standard 4 Channd Relay Module
Standard Relay Output

No Approvals Required
CSA/NRTL/C
BASEEFA

Triple Modular Redundant Relay Module
Keyphasor Module

2 Keyphasor Channds

4 Keyphasor Channels

1/0O Modulewith Internal Terminations
1/O Module with Externa Terminations

No Approvals Required

CSA
BASEEFA
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3500/90-AA-BB Communication Gateway Module
AA =01 MODBUS I/O Module
BB =00 No Approvals Required
BB =01 CSA/NRTL/C
BB =02 BASEEFA
130768-01 Blank Pand Kit. Includes front and rear

Manuals
129777-01

129766-01

129773-01

129768-01

129769-01

129767-01

129720-01

129772-01

129774-01

129771-01

pandls.

3500 Monitoring System / Rack Configuration and Utilities
Guide

3500 Monitoring System Rack Installation and Maintenance
Manual

3500/42 Proximitor/Seismic Monitor Manual

3500/20 Rack Interface M odule Operation and Maintenance
Manual

3500/90 Communication Gateway M odule Operation and
Maintenance Manual

3500/15 and /16 Power Supply Operation and Maintenance
Manual

3500/25 Keyphasor Module Operation and Maintenance
Manual

3500/40 Proximitor Monitor Operation and Maintenance
Manual

3500/45 Aeroderivative GT Vibration Monitor Operation and
Maintenance Manual

3500/32 and /34 Relay M odule Operation and Maintenance
Manual
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130432-01 Fidd Wiring Diagram Package

Other Products

02230411

02230412

02230413

125808-01
128015-01
125808-02
128015-02
125808-03
128015-03

128718-01
128726-01

128702-01

128710-01

130330-01
130330-02

130331-01
130331-02

RS232/RS422 Converter 110 VAC (for use with host
R$422 communications to 3500 Rack)

RS232/RS422 Converter 220 VAC
DigiBoard RS232 Serial Communication Board

Transducer External Termination Block
Prox - Euro.

Prox - B. S.

Prox/Seis - Euro.

Prox/Seis- B. S.

Aeroderivative - Euro.

Aeroderivative- B. S.

Keyphasor External Termination Block
Euro.
B.S.

Recorder Output External Termination Block
Euro.
B.S.

Video - 3500 Monitoring System / Rack Installation
and Operation (25 Minutes)

NTSC VHS

PAL

Video - 3500 Monitoring System / Software
Installation and Operation (30 minutes)
NTSC VHS
PAL
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Passwords

Passwords are used in several areas of the 3500 Monitoring System to
accommodate your particular security requirements. Once you have assigned a

password, do not forget it.

3500 Monitor Rack Passwords

3500 Monitor Racks have two levels of password security: connect and
configuration. The connect password allows you to assign a password for
access to each 3500 Monitor Rack. The configuration password allows a user

to configure arack.

Connect Password Thisis set in the Rack Configuration Software, by
sdecting the Options button for the Rack Interface Module (RIM). Once s,
this password is used to allow the Rack Configuration Software to establish a
Direct, Remote, or Network connection to the 3500 Monitor Rack.

Once entered, the connect password will be requested at the following times:

Connect Password
location

Password isrequired to...

Data Acquisition Setup
Screen

Operator Display Rack
Functions Screen

Operator Display Rack
Functions Screen

Operator Display Adjust
Setpoints Screen

Operator Display Set
Channel Switch Screen

Operator Display Adjust
Setpoints Screen

Connect the Data Acquisition computer to the
3500 Monitor Rack.

Reset therack clearing latched alarms, not
OKs, and timed OK channd defesats.

Enable or disable Trip Multiply or Alarm
Inhibit for the rack.

Modify a monitor setpoint. Configuration
password is also required.

Set or reset any supported software channe
switches.

Modify a monitor setpoint. Connect password
is also required.

Configuration Password This password is set in the Rack Configuration
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Software, by sdecting the Options button for the Rack Interface Module
(RIM). Once s, this password is used to allow changes to be made to the
configuration parameters for the rack.

Once entered, the configuration password will be requested at the following
times:

Configuration Password Password isrequired to...
location

Operator Display Adjust Modify a monitor setpoint. Connect password
Setpoints Screen is also required.

Connect Password: I:I Agency Approval
Configuration Pazsword: |:| |N":""'E= |EI

1] 4 Cancel
et |

Data Acquisition Password

The Operator Display Software requires a connection to an operating Data
Acquisition Computer. To secure this connection, a password can be set within
the Data Acquisition software.

Data Acquisition / DDE Server Password This password is set within the
Data Acquisition/DDE Server Software by sdecting File, and Password. Once
entered, this password must be used by anyone using the Operator Display
Software to connect to this Data Acquisition/DDE Server. This password is
also required to terminate Data Acquisition from the Operator Display or Data
Acquisition Software.
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= Data Acquisition Server Password

0ld Password : I

oK
MHew Pazsword : I

Confirm Hew Pazsword : I

Edit Component Password

The Edit Component Utility allows you to password protect the library of
machine components. A set of machine components are saved in thefile
COMP.DEF. Each COMP.DEF file may have a different password.

Software Configuration Utility Password

The Software Configuration Utility allows you to password protect your
Machine Train configuration. When this utility creates the MCTRAINS.LGL
file, this password is stored within the file. Each Software Configuration may
have a different password.
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3500 Monitoring System - Problem Report

Every effort is made to guarantee the quality of all components of the 3500 Monitoring System.
If you experience problems with this manual, or any of the products associated with the 3500
Monitoring System, please notify your local Bently Nevada Corporation Sales or Service
Representative or complete the following information and mail or FAX it to Bently Nevada
Corporation. Please be as specific as possible, and mention part numbers and revisions if
available.

Date
Name:
Company:
Phone
FAX:

Problem:

Mail or FAX to: Bently Nevada Corporation
1617 Water Street
Minden, Nevada 89423 U.S. A.
FAX: (702) 782-9253
ATTN: Quality Assurance
OR

To your local Bently Nevada Sales or Service
Representative.
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3500 Monitoring System - Problem Report

Every effort is made to guarantee the quality of all components of the 3500 Monitoring System.
If you experience problems with this manual, or any of the products associated with the 3500
Monitoring System, please notify your local Bently Nevada Corporation Sales or Service
Representative or complete the following information and mail or FAX it to Bently Nevada
Corporation. Please be as specific as possible, and mention part numbers and revisions if
available.

Date
Name:
Company:
Phone
FAX:

Problem:

Mail or FAX to: Bently Nevada Corporation
1617 Water Street
Minden, Nevada 89423 U.S. A.
FAX: (702) 782-9253
ATTN: Quality Assurance
OR

To your local Bently Nevada Sales or Service
Representative.
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3500 Monitoring System - Problem Report

Every effort is made to guarantee the quality of all components of the 3500 Monitoring System.
If you experience problems with this manual, or any of the products associated with the 3500
Monitoring System, please notify your local Bently Nevada Corporation Sales or Service
Representative or complete the following information and mail or FAX it to Bently Nevada
Corporation. Please be as specific as possible, and mention part numbers and revisions if
available.

Date
Name:
Company:
Phone
FAX:

Problem:

Mail or FAX to: Bently Nevada Corporation
1617 Water Street
Minden, Nevada 89423 U.S. A.
FAX: (702) 782-9253
ATTN: Quality Assurance
OR

To your local Bently Nevada Sales or Service
Representative.
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.DASfiles, 56, 65
.LGL files, 108
.RAK files, 108, 110
.TRN files, 108
3500 Modules
General descriptions, 9
Location in rack, 8
3500 Monitor Rack
Daisy chains, 8
Mounting styles, 8
3500 Monitoring System
Changing rack switch settings, 103
Components, 7
Computer types, 10
Description, 1
Icons, 11
Monitoring system part numbers, 215
Password, 222
Problem report, 225
Rack communications, 30
Sample systems, 16
Setup guiddines, 15
Setup steps, 211
Software packages, 11, 21
Supported networks, 143
System features, 4
Types of installation, 13
4 Channd Relay Modules
General descriptions, 9
Accessing Data Acquisition Servers, 17
Acknowledge
Acknowledging alarm events, 90
Acknowledging system events, 94
Guiddines for acknowledging alarms, 92
Address
Setting rack addresses and passwords, 64
Address switch, 32
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Adjusting Setpoints, 101
Alarm Event List
Alarm events displayed by the
Alarm Icon, 88
Definition, 90
Save lists as text, 105
Alarm Icon, 88
Alarms
Adjusting setpoints, 101
Setting alarm bypass, 98
Alert bypass
Setting Channd Switches, 98
Bargraph displays, 79
Basic 3500 Installations, 13
Baud rate
Data Acquisition Software
connection parameters, 62
In remote communications, 132
RIM 1/O internal modem, 41
RS232 communication, 33
Bulkhead mount, 8
Bypass
Setting Channd Switches, 98
Cabinet mount, 8
Cable part numbers
Connecting Data Manager 1/0
and TDM2/DDM2
Computers, 47
Fiber optic network, 152
for DigiBoard and RS232/RS422
converter, 39, 46
Host to external modem, 43
Monitoring system part numbers,
215
RIM 1/O module, external
modem, 44
RS232 communication, 32
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ThickNet network cables, 148

ThinNet network cables, 146
Calculating the trend time span interval, 59
Changing Setpoints, 101
Channdls

Setting Channd Switches, 98
Codes, point name, 114
Colors

Setting perferences in a machine train diagram,

119
Communiation Gateway Module
Part numbers, 220
Communication
Data Acquisition Software connection
parameters, 62
General function, 2

Host to host remote communications, 133

Host to Rack communication, 30

Host to rack remote communication, 131
Modem file programming information, 198

Overview, 3
Rack to rack communication, 45
Remote communication, 129
RS232 communication, 32
RS422 Communications, 39
Sample systems, 16
TDM2/DDM2 Communications, 47
Communication Gateway Module
General descriptions, 9
General function, 2
Communication processors
Connecting Data Manager 1/0 and
TDM2/DDM2 Computers, 47
in sample 3500 Monitoring System, 19

Rules for data manager communications, 48

Components
Edit component utility, 123

List of supplied component symbals, 204
Listing available machine components, 117

Password, 224

Computer logs, 67, 95
Computers
Configuration, 10
Data Acquisition, 10
Operator Display, 10
Remote to Onsite Computer
system, 14
The affect of RAM on computer
performance, 61
Configuration Software, Rack
Configuration files, 108
Definition, 11
How modem isinitialized, 131
Installation and operation, 22
Configuration Software, Utility
Definition, 107
Password, 224
Connect passwords, 222
Connect to Data Acquisition
Software, 76
Connection parameters, 132
Connectors
Fiber optic network, 152
ThickNet connector part
numbers, 148
ThinNet connector part numbers,
146
Converter, RS232/RS422
Part numbers, 221
with RS422 communication, 39
Creating Machine Trains, 109
Current Value Display, 82
Custom train components
Edit component utility, 123
Daisy chains
3500 Monitor Racks, 8
Communication processors, 19
Maximum racks, 16
Rack to rack communication, 46
Danger bypass
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Data

as displayed on a Bargraph Display, 79

as displayed on a Current Values Display, 82

as displayed on a Maine Train Diagam, 78

as displayed on a Trend Display, 84

Calculating the polling rate, 60

Data stored on the Data Acquisition Server, 68

Formats, 2, 75

Hard disk requirements, 23

Interfaces, 2

Items that affect real-time data collection, 58

Providing data to Operator Display Software,
52

Setting up historical trends, 121

Data Acquisition/DDE Server Software

Accessing Data Acquisition Servers, 17

Computer requirements, 22

Connection parameters, 132

Data stored on the Data Acquisition Server, 68

DDE server protocol, 174

Definition, 12

Dynamic Data Exchange, 69

File structures, 200

Functions, 49, 170

Initiating and terminating Data Acquisition, 66

Installation procedures, 24

Items that affect real-time data collection, 58

Maximum racks, 16

Operation, 55

Password, 223

Requirements, 50

Software system part numbers, 217

Troubleshooting, 69

using a DigiBoard 232 card, 32

Using Operator Display to control Data
Acquisition, 97

Utilities, 107

Data Manager 1/0

Connecting Data Manager 1/0 and
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TDM2/DDM2 Computers,
47
General description, 2
in sample 3500 Monitoring
System, 19
Rules for data manager
communications, 48
Date and time synchronization, 58
DDE Server Software
Accessing Data Acquisition
Servers, 17
Computer requirements, 22
Definition, 12
Installation procedures, 24
using a DigiBoard 232 card, 32
Diagram, DDE communication, 171
Diagram, Sample systems
Accessing Data Acquisition
Servers, 17
Displaying data on various
platforms, 20
Host-to-host remote
communications, 134
Network installation, 18
Sample system with comm
processors and TDM2
computer, 19
Using Dynamic Data Exchange,
70
Diagram, using X Windows, 162
Diagram, wiring
Connecting Data Manager 1/0
and TDM2/DDM?2
Computers, 47
Host to external modem, 43
Host to RIM 1/0O, RS232, 33
Host to RIM 1/0, RS422, 38
Host to RIM, RS232, 32
Rack to rack communication, 46
RIM 1/0O module, external
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modem, 44
Diagrams, Machine Train
Building machine train diagrams, 116
Definition, 111
Displaying data, 78
Mapping points to Machine Trains, 111
DigiBoard 232 card
Configuring a DigiBoard, 34
Dip switch and jumper settings, 39
Host to Rack communication, 32
Host to rack remote communication, 131
Part numbers, 221
Verifying operation, 39
Display
Setting perferences in a machine train diagram,
119
Display Software
Computer logs, 95
Computer requirements, 26
Definition, 13
Displaying data on a Bargraph Display, 79
Displaying data on a Current VValues Display,
82
Displaying data on a Maine Train Diagram, 78
Displaying data on a Trend Display, 84
File structures, 201
Hard disk requirements, 27
Installation procedures, 27
Operating procedures, 72
Remote connection using RAS client software,
138
Requirements, 72
Setting Operator Display preference, 104
Software system part numbers, 217
Using Operator Display to control Data
Acquisition, 97
Using X Windows, 163
Utilities, 74
Display variables, 118
Dynamic Data Exchange

DDE server protocol, 174
DDE Server, overview, 170
Description of an application
request, 173
Third part server connectivity, 69
Ethernet networks
Definition, 15
in sample 3500 Monitoring
System, 20
ThickNet installation, 146
ThinNet installation, 144
Events
Alarm events displayed by the
Alarm Icon, 88
System Event List, 92
Excd
DDE server protocol, 174
in sample 3500 Monitoring
System, 20
Fiber optic network, 149
Files
Configuration files, 108
Data Acquisition setup files, 56,
65
File structures, 200
Modem file programming
information, 198
required for software
configuration utility, 109
Used by software configuration
utility, 108
Gateway Module
General descriptions, 9
General function, 2
Part numbers, 220
Grouping channels in Machine
Trains, 111
Guiddines, setup, 15
Hard disk reguirements
Data Acquisition/DDE Server
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Software, 23
Historical trend data, 23
Operator Display Software, 27
Historical trend data

Data stored on the Data Acquisition Server, 68
Displaying data on a Trend Display, 84

Hard disk requirements, 23
Setting up historical trends, 121
Trend options, 86

Host
General description, 2
Host to Rack communication, 30

Host to rack remote communication, 131
Host-to-host remote communications, 133

Icons, 11
Alarmicon, 88

for drawing machine components, 117

Operator Display Software, 74

System Event List icon, 92
Information, System, 5
Inhibit, special

Setting Channd Switches, 98
Initialization string, 43, 63
Initialize RIM 1/O modem, 41
Initiating Data Acquisition, 66, 97
Input and output modules

General descriptions, 9

in sample systems, 16
Installation procedures

Data Acquisition/DDE Server Software, 24

Operator Display Software, 27
Installations, basic 3500, 13
Interval

avallabletrend intervals, 121

Calculating the trend time span, 59

Keyphasor Modules

General descriptions, 9
Link types, DDE communication, 171
Lists

Computer logs, 67, 95

232

Save lists as text, 105
Sdecting an Alarm Event List, 89
System Event List, 92
Logs, computer, 67, 95
M achine Components
Edit component utility, 123
List of supplied component
symbols, 204
Listing available machine
components, 117
Machine points
Choosing display variables, 118
Hard disk requirements, 23
Mapping points to Machine
Trains, 111
Machine Train Diagrams
Building machine train diagrams,
116
Definition, 111
Displaying data, 78
Mapping points to Machine
Trains, 111
Machine Trains
Creating Machine Trains, 109
Files required for, 108
Grouping channels in Machine
Trains, 108
Train displays, 77
Manuals, 5, 220
Mapping points
Definition, 109
Procedure, 111
Master-dave network structure, 141
Microsoft Excd
DDE server protocol, 174
in sample 3500 Monitoring
System, 20
Microsoft Visual Basic example, 177
Modem Communication
Accessing Data Acquisition
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Servers, 17

Data Acquisition Software connection
parameters, 63

Definition, 129

Equipment needed, 130

Initialization string, 43

Modem file programming information, 198

Modem setup, 41

Remote to Rack system, 14

using modems in a network, 16

Modules

General descriptions, 9
Location in rack, 8
Monitoring system part numbers, 218

Monitor Modules

General descriptions, 9
Monitoring system part numbers, 215, 218

Monitoring System

Changing rack switch settings, 103
Components, 7

Computer types, 10
Description, 1

Password, 222

Problem report, 225

Rack communications, 30
Sample systems, 16

Setup guiddines, 15
Setup steps, 211

Software packages, 11, 21
Supported networks, 143
System features, 4

Types of installation, 13

Mounting styles, 8
NetDDE

Descriptions of network requests, 172

in sample 3500 Monitoring System, 20

Overview, 173

Used to collect data from a Data Acquisition
Server, 70

Network systems

Adding a network adapter driver,
154

Choosing network hardware and
software, 152

Definition, 15

General description, 3

Hardware and software
installation, 153

Network structures, 141

Sample systems, 18

Software and hardware, 142

Using NetDDE, 172

Operator Display Software

Computer logs, 95

Computer requirements, 26

Definition, 13

Displaying data on a Bargraph
Display, 79

Displaying data on a Current
Values Display, 82

Displaying data on a Maine Train
Diagram, 78

Displaying dataon a Trend
Display, 84

File structures, 201

Hard disk requirements, 27

Installation procedures, 27

Operating procedures, 72

Remote connection using RAS
client software, 138

Requirements, 72

Setting Operator Display
preference, 104

Software system part numbers,
217

Using Operator Display to
control Data Acquisition, 97

Using X Windows, 163

Utilities, 74, 107

Options
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Data Acquisition/DDE Server Software, 57
Trend options, 86
Pand mount, 8
Part numbers, cables
Connecting Data Manager 1/0 and
TDM2/DDM2 Computers, 47
Fiber optic network, 152
for DigiBoard and RS232/RS422 converter,
39, 46
Host to external modem, 43
Monitoring system part numbers, 215
RIM 1/O module, external modem, 44
RS232 communication, 32
ThickNet network cables, 148
ThinNet network cables, 146
Part numbers, system
Monitoring system part numbers, 215
Passwords
3500 system passwords, 222
Data Acquisition Server password, 65
Setting rack addresses and passwords, 64
Peer-to-pear network structure, 141
Performance
The affect of RAM on computer performance,
61
Points
Choosing display variables, 118
Codes for point names, 114
Grouping channels in Machine Trains, 108
Hard disk requirements, 23
Mapping points to Machine Trains, 111, 113
Maximum number in atrain, 111
Polling rate
Calculating the polling rate, 60
Power Supplies
General descriptions, 9
Part numbers, 218
Preferences
Setting Operator Display preference, 104
Setting perferences in a machine train diagram,
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119
Problem report, 225
Product service utilities
Hard disk requirements, 23
Quattro Pro example, 176
Rack address switch, 32
Rack based displays, 52
Rack Configuration Software
.RAK files, 110
Configuration files, 108
Definition, 11
Installation and operation, 22
Rack Interface /O Module
Host to Rack communication, 30,
33
Rack Interface Module
General descriptions, 9
Host to Rack communication, 32
Racks
Changing rack switch settings,
103
Daisy chains, 8
Host to Rack communication, 30
Host to rack remote
communication, 131
Maximum racks in a daisy chain,
16
Mounting styles, 8
Passwords, 222
Rack communications, 30
Rack to rack communication, 45
Setting rack addresses and
passwords, 64
RAM requirements, 23
Rate, Polling
Calculating the polling rate, 60
Real-time Trend Display
Calculating the trend time span,
59
Displaying dataon a Trend



Index

Display, 84
Setting the amount of RAM, 58
Trend options, 86
Refresh button
Used with the Alarm Event List, 91
Reinstalling software, 22
Relay Modules
General descriptions, 9
Remote Access Server (RAS), 15
Configuring RAS Server software, 135
Remote connections to a network node, 71
Remote Communication
Accessing Data Acquisition Servers, 17
Definition, 129
Equipment needed, 130
General description, 3
Initialization string, 43
Modem setup, 41
Remote to Rack system, 14
Remote to Onsite Computer system, 14
Remote to Rack system
Definition, 14
Report, problem, 225
Request, DDE and NetDDE, 174
Response, DDE and NetDDE, 175
Restrictions
Fiber optic network, 151
ThickNet network, 147
ThinNet network, 145
RS232 Communication, 32
RS232/RS422 Converter, 39
RS232/RS$422 Switch, 33, 38
RS422 Communications, 39
Sample systems, 16, 176
Seminars, 6
Searver

Data Acquisition/DDE Server Software, 12

Remote Access Server, 15
Setpoints
Adjusting setpoints, 101

Setup
Data Acquisition setup files, 65
Data Acquisition/DDE Server
Software, 56
Setup Guiddines, 15
Slave-master network structure, 141
Software
3500 Software Configuration
Utility, 108
DigiWARE, 39
File structures, 200
Icons, 11
List of packages, 11, 21
Network software, 142
Operating Data Acquisition/DDE
Server Software, 55
Operating the Operator Display
Software, 72
Reinstalling software, 22
Remote Access Server, 15
Software system part numbers,
217
Using X Windows with Operator
Display Software, 163
Software installation procedures
Data Acquisition/DDE Server
Software, 24
Operator Display Software, 27
Spantime
Definition, 123
Special inhibit
Setting Channd Switches, 98
Spread sheet program
DDE and NetDDE protocol, 174
in sample 3500 Monitoring
System, 20
Stand-alone system
Accessing Data Acquisition
Servers, 17
Definition, 14
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Starting Data Acquisition, 66, 97
Stopping Data Acquisition, 66, 98
String, initialization, 43
Switch
Changing rack switch settings, 103
Rack address, 32
RS232/R$422, 33, 38
Setting Channd Switches, 98
Synchronization, date and time, 58
System Event List
Definition, 92
Save lists as text, 105
System, Monitoring
Components, 7
Computer types, 10
Description, 1
Monitoring system part numbers, 215
Password, 222
Problem report, 225
Rack communications, 30
Sample systems, 16
Setup guiddines, 15
Setup steps, 211
Software packages, 11, 21
Supported networks, 143
System features, 4
Types of installation, 13
TDIX/DDIX
Connecting Data Manager 1/0 and
TDM2/DDM2 Computers, 47
in sample 3500 Monitoring System, 19
Rules for data manager communications, 48
TDM2/DDM2 Communications, 47
TDM2/DDM2 Computer
Connecting Data Manager 1/0 and
TDM2/DDM2 Computers, 47
in sample 3500 Monitoring System, 19
Rules for data manager communications, 48
Tektronix
WinDD in sample 3500 Monitoring System, 20

236

Terminating Data Acquisition, 66, 98
ThickNet Ethernet network, 146
ThinNet Ethernet network, 144
Time and date synchronization, 58
Time span
Definition, 123
Train based displays, 53
Trains, Machine
Creating Machine Trains, 109
Files required for, 108
Grouping channels in Machine
Trains, 108
Train displays, 77
Trend data, historical
Data stored on the Data
Acquisition Server, 68
Displaying dataon a Trend
Display, 84
Hard disk requirements, 23
Setting up historical trends, 121
Trend options, 86
Trend data, rea-time
Displaying dataon a Trend
Display, 84
RAM requirements, 23
Trend options, 86
Trend Display
Setting the amount of RAM, 58
Ways to display trends, 84
Trend Interval
avallabletrend intervals, 121
Troubleshooting
Data Acquisition/DDE Server
Software, 69
Tutorials, 6
UNIX Workstation
in sample 3500 Monitoring
System, 20
Providing data to 3rd party
software, 54
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Using X Windows, 162
Utilities
Icons, 11
Utilities, Product service
Hard disk requirements, 23
Utilities, Software
Definition, 107
Edit component utility, 123
Password, 224
with Operator Display Software, 74
Variables
Display variables, 118
Sdecting trend variables, 86
Videos, 5
Visual Basic example, 177
WinDD
in sample 3500 Monitoring System, 20
Using X Windows, 162
Windows 95
Configuring RAS Server software, 135
Network installation, 159
Windows for WorkGroups, installation, 154
Windows NT
Network installation, 157
Windows Operation, 105
Wiring diagram
Connecting Data Manager 1/0 and
TDM2/DDM2 Computers, 47
Host to external modem, 43
Host to RIM 1/0O, RS232, 33
Host to RIM 1/O, RS422, 38
Host to RIM, RS232, 32
Rack to rack communication, 46
RIM 1/0O module, external modem, 44
WorkGroups, network installation, 154
Workstations

Displaying data on various platforms, 20

in sample 3500 Monitoring System, 20
Providing data to 3rd party software, 54
Using X Windows, 162

X server
in sample 3500 Monitoring
System, 20
Using X Windows, 162
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