

















SIMPLE EXAMPLES

Although the reader may not be very familiar with TEST's SCADA design,
we can illustrate the use of TSP with a simple example. Consider a group of
analog input channels that can be referenced with the notation A1:a6. This means
the first 6 analog channels on the currently selected RTU (if an RTU other than the
current one was desired, it would be specified ahead of the channel range as in
RTU12.A1:A6). A command line that would request the engineering values of
these channels would be SCAN Al:a6 E . SCAN is the keyword, A1:A6 is
the channel range, and E requests Engineering Units. When a system reads this
ling, it would generate a DATA line in the form of:

DATA RTU12.Al1:A6,E,100.1,200.22,300.333,400.4,500.55,600.66

This may look like a complex line, but it is actually very simple and infinitely
easier to understand than the encoded response from an RTU. The DATA keyword
indicates that data vaiues are to follow, and RTU12 indicates that the information
comes from a unit named RTU12. The data will be for analog channels 1 through
6. The data values (these are simple examples) are 100.1, 200.22, and so on.
The actual precision of the numbers (decimal places) is set on each system for
each individual channel.

The first example showed how data values can be sent from one unit to
another. Sending low set points is almost identical because the E (for engineering
units) is replaced with a L (for Low setpoint). The data line would be very similar.
Always in text, easy to understand, easy to modify.

So, we see that a SCAN line generates a DATA line. This simple process is
used to determine what information is transmitted from one unit to another, and
certain circumstances may require different groups of information to be exchanged.
Normally, the required lines are typed into a text file that is processed at the time
the data needs to be transferred. The default name for this file is DOWNLOAD, so
one unit can call another unit and tell it to read its DOWNLOAD filee. The SCAN
lines will be read at the RTU, and the DATA lines will be processed by the calling
unit.

To expedite communications, TSP allows for muitiple scans on a single line.
For example, the line SCAN Al:a5 E S1l:s816 R 01:08 R@ may be all that is
needed to send all of the data for a typical RTU. This line asks for analogs 1
through 5, status 1 through 16, and outputs 1 through 8. The @ sign requests a
timestamp to identify the time that the download occurred. That one line does
what pages and pages of programming do in a conventional SCADA system.

Other simple TSP commands consist of DIAL, HANGUP, and ACK. These
and many others are used in typical command files to perform a variety of SCADA
and control related functions. Advanced commands allow for screen displays,
graphics, data base, program flow control, and system configuration. The
commands can all be entered directly into the RTU, or stored in a file for later
processing.
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COMMUNICATIONS SECURITY

Oilfield and industrial systems often have to work in harsh environments,
and the available communications are typically below the standards required for
standard SCADA systems. With this in mind, TSP was designed with many
features to provide secure communications in marginal systems. The philosophy is
that the system will have the intelligence to transparently handle the comm link
and to make adjustments to accommodate poor quality links. Features such as
timeouts, command sequencing, error checking, and data compression are all built
into the protocol.

If it is possible to get a message through, TSP will get it delivered. More
importantly, if the message cannot be delivered TSP will know it and can be
programmed to take an alternate action. TSP will not allow a bad message to get
through, and always acknowledges every command action. In short, TSP is an
industrial strength protocol that knows how to deal with real-life communications
problems.

AUTOMATION

The command line system used in TSP is fine for manual operation because
the user gets instant feedback when a command is entered. Normally, common
actions are stored in Command Files that perform a specific function such as Daily
Logging or Emergency Shutdown. No separate compiler or development system is
needed to develop these files. The SCADA software is a self-contained unit
complete with a text editor for modifying command files. Processes can be
automated by entering standard TSP commands into a text file (with the built-in
editor) and then causing the file to be processed at some specific event.
Therefore, extremely complex operations can be prepared and tested and later
activated with a single keypress or alarm action. The events that can cause a
command file to be processed are:

1. Local Keyboard or Remote Communications command.
Screen Menu selection.

Alarm or Reset Condition on any channel.

Timer channel timeout (periodic processing).

Daily Agenda list (time of day).

Communications connect, disconnect, or failure.

Data Timestamp (data update process).

@ N oo kw0 R

Internal Errors (logger, printer, etc.)

The automation capability allows TSP to be used for simple control
applications because a preprogrammed series of commands can execute on any
alarm condition. Therefore, it is possible to have the RTU perform local actions as
a result of a local stimulus by setting up commands in a specific file. These actions
can also be controlled remotely because of the numerous methods of activating
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command files.

DATA STORAGE

A common question regarding data storage is "how long can your system
store data?" This question is a relic from the dark ages when RTU's and SCADA
systems were primitive electronic devices. TEST's system is a PC, and a PC can
store data for a long time. The storage in a TEST system is basically limited to the
available disk storage, and this is almost unlimited in typical PCs in use today.

Small RTUs have 512K solid state disks, while larger Host systems may have
200Mb + hard disks.

TSP stores most data in ASCIl text files that can be easily read by other PC
based programs. The internal database is a special real-time format that must be
read by specially prepared programs. However, a TSP command file can be easily
prepared to pull information from the data base and place it into a delimited ASCII
DOS file for import into any other program. Again, the theme is simplicity, and
data in ASCIl DOS files is about as simple as it gets.

TSP ADVANTAGES OVER PLC PROTOCOLS

Programmable Logic Controllers (PLCs) are designed for local high speed
control in industrial situations. Period. PLCs are not designed for remote
operations, although many of them provide some facility to send and receive data
scans over a dedicated communications link. They also have no built-in ability to
do typical SCADA actions such as dial a phone, key a radio, or perform an AGA-3
gas flow calculation. The PLC protocols such as MODBUS, DATA-HIWAY, or
TIWAY are closed proprietary systems designed for high speed, local, binary data
transfer. Data transfer covers about 5% of what a SCADA system must do, and
the PLC systems have no provision to perform the remaining 95% of the job.
They operate at a very low level that is different for each type of PLC, even those
in the same product line. The interface problems associated with these systems
are infamous and provide considerable job security for people all over the world.

TSP is a command file driven system, and editing and modification of the
systems /in the field is a standard and valuable feature. On the other hand,
communications changes on a PLC is either impossible or done only with special
equipment. Any incompatibility problems between units, even those from the
same manufacturer, must be solved /ater by the factory at their convenience (if
they will be solved at all).

Aside from the hardware interface problems, PLC protocols have no built-in
ability to handle most of what TSP does without any additional programming. For
example, TSP knows all about radio and phone communications, including those
with extensive delays such as packet radio or satellite. TSP allows channel values,
setpoints, alarm delays, alarm modes, and all the other channel features to be
transferred with almost no programming effort. TSP has a built-in channel type for
true and complete AGA-3 gas flow calculation that requires absolutely no hand
calculation. In a PLC system these feature do not even exit, and must be
specifically programmed for each and every application. Once they are
programmed, a data transfer mechanism must be designed to send data from one
unit to another. And functions such as dialing a cellular phone, using an alternate
link, daily production totals, and other standard TSP functions are difficult or
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impossible on even the most powerful PLC system.

How then are PLC systems advertised as suitable for your RTU application?
Often the solution is to put a Personal Computer (PC) or mini-computer in the loop
somewhere to handle the communications, gas calculations, data display, and other
SCADA related chores. All "PLC based SCADA systems" employ a computer of
some sort to handle all of the things that the PLC cannot do by itself. Some PLC
manufacturers make a PC module (for about $3000) that must be installed in order
to do any of the things beyond normal ladder logic control. TEST's systems
eliminates the PLC by letting the PC do all the work. The result is a far simpler,
less expensive SCADA system that can be maintained by anyone who can operate
a personal computer.

ADVANTAGES OVER OTHER RTU PROTOCOLS

Fortunately, most RTU protocols come closer than PLCs in providing true
SCADA features because the RTU evolved within the SCADA industry. These
systems need to alarm, transfer data, and handle communications systems, and
their protocols are oriented to these tasks. PLC's, on the other hand, are designed
for local digital control. Most RTU protocols do not assume much intelligence in
the field because traditional RTUs were fairly low powered devices that could not
do anything on their own. But TEST's system (TSP) is much more advanced than
low level RTU systems such as OPTOMUX, HYDRIL, or SYSTRONICS type
protocols. TSP works at the TEXT level rather than the machine language level of
the older systems. The power of the PC is there to provide a convenient protocol
that makes sense to both the computer and the people who use them.

TEST's TSP protocol can handle the various communications methods that
are encountered in real-life situations. Problems associated with dial-up links (such
as the phone system) are handled automatically. Multi-drop situations where
numerous units share a common radio channel are also handled with ease.
Problems with cellular phones, shared radio systems, and intermittent
communications are all handled by TSP. There is no chance of an improper
transfer (as in OPTOMUX) because each and every transmission is numbered,
routed, identified, and acknowledged. High level data can be transferred (not
available in MODBUS) to allow exchange of engineering unit and text data among
the RTUs. And TSP's concept of time stamping data is not available in any other
protocol.

TSP is also considerably more advanced than other RTU protocols because it
is actually a programming language in itself. The basic functions of scan and
control have been greatly enhanced to provide over 100 different commands and
functions within the language itself. The ability to create command files that are
assigned names allows the language to be extended for unique requirements at
each location.

PROTOCOL COMPATIBILITY ISSUES

A common question about TSP is "Will TSP communicate with our existing
SCADA system?" The answer is "yes" because TEST's SCADA can optionally use
the pseudo-standard Modbus PLC protocol. This communications method is
common to "Open Architecture" applications where systems from several vendors
must connect and share data. The use of Modbus allows TEST's system to appear
as a Modbus RTU on any compatible data hiway.
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It may be possible to modify TEST's software to communicate with other
protocols, and we always offer to look at the problem. But so far, every study has
resulted in the decision to pitch the old protocol and move ahead to TSP. This is
because the effort required to implement the old protocol will only result in another
installation of the old protocol. Most of the advantages of a PC based system
cannot be used on the old system because the old system was not as sophisticated
as the new program. Users wanting to move on to a more modern system such as
TEST's SCADA system realize that their system that started life in 1966 is no
longer acceptable in the 1990's. And the cost of installing a number of new TEST
RTUs is often less than one years maintenance on an existing "relic" system.

But, TEST is always willing to look at special cases to determine if indeed an
older protocol can be implemented. If possible, TEST will provide the modifications
to the SCADA software to allow connection to the older program. This is likely to
be the best solution for systems with a large number of installed RTUs that must
remain in place for some time to come. It is often impossible to modify these older
systems because the development tools necessary for the job have long since
disappeared from the scene.

For more SCADA Information please contact:
Mitch Wiese - Houston (713) 688-9621
Art Zatarain - Gretna (504) 368-6792
Bob Lee - Lafayette (318) 235-9013
Tom Garic - Ventura  (805) 658-0403

AMZ/nt proto1.doc
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