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TEST INC. - SCADA SEMINAR

SCADA COMMUNICATIONS

- PC System Serial Ports

COMMUNICATION BASICS
Bits and Bytes

Communication Terms

Baud Rate Basics
Fundamental Comm Problems
Modem Basics
Direct/Multi-Drop vs Dial-Up
ASCII Data

TEST SCADA LINKS
Link Configuration
“Task Assignment

Phone Number - Call Sign
Timeouts and Retries
Fast Callout Counter
Total Call Counter

Link Status Displays

Link Activation Options

PLC Protocols

RTU Protocols

TEST SCADA Protocol(TSP)
Modbus "Standard"

TEST Inc. One Day SCADA Seminar

PHONE SYSTEMS
l.and Line Systems
Radio Systems
Cellular Systems
Phone Modems

RADIO SYSTEMS

Basic Radio Concepts
Frequency Bands
Antenna Designs
Frequency Coordination
Radio Modems

Packet Radio Controllers

FIBER OPTIC SYSTEMS
Basic Technology
Fiber Transceivers (modems)
Applications

File: S_COMM.WP




TEST INC. - SCADA SEMINAR

SCADA DATA TYPES

REAL / VIRTUAL POINTS
Physical input/Output
Internal Data Values
—_System Operation Data
Standard Channel Information
Channel ID and TAG
Single and Range References

STATUS INPUTS - OUTPUTS
Off-On Sensing and Control
Simple Interface to Computer
Normally Open/Closed Inputs

AGA-3 GAS FLOW METERS
Additional Channel Setup
Meter Accuracy Concerns

1 . Automatic Error Detection ..~

TOTALIZER CHANNELS
Normally Related to AGA-3
Additional Channel Setup

TIMER CHANNELS
Additional Channel Setup
Automatic Output Control
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VALUE CHANNELS
Additional Channel Setup
Typical Uses in System

FUE“:C TIUEN UHAI‘I‘ELS
Additional Channel Setup
Averages

Rate

Difference

ANALOG INPUTS
Descendent of Value Chan.
Additional Channel Setup
Typical Applications

ANALOG OUTPUTS (PID)

CHANNEL RUNTIME OPTIONS
Holding Values during Calibration
Local - Remote Status
Enable - Disabie Alarm Functions
Direct Value Entry

N

integral - Based on Error Time
Derivative - Based on Error Rate
Steady State Value

Percent or Engineering Units
Minimum Percent Output Change
Additional Channel Setup

Typical Applications

COUNTER (PULSE) INPUTS
Additional Channel Setup
Typical Application

TEST Inc. One Day SCADA Seminar Flle: S_DTYPE.WF

Proportional - Based on Error Value




TEST INC. - SCADA SEMINAR

SCADA POWER SYSTEMS

COMMON FEATURES
Raw Power - Unregulated
Clean Power - Regulated

~Convert Primary Power - -

Panel Output Rating
Realistic Battery Rating
Blocking Diodes

--Partial Shading

Regulate Voltages
Over Voltage/Current Detect
Back Up Capability

POWER CONVERTER
Provides Approximate Voltage
Transformer - AC to DC
Chopper - DC to DC

Voltage Regulators
Mounting Considerations
Panel Maintenance

VOLTAGE REGULATOR
Trims Voltage to Final Value
Linear - Simple & Inefficient
Switching - Complex but Efficient

UNINTERRUPTIBLE POWER SUPPLY
Backup for AC Powers Equip.
AC to DC (Rectifier) for Storage
DC to AC (Inverter) For Load
Continuous and Standby Rating

BATTERY SYSTEMS

Cell Type Determines Voltage
Primary - One Time Use
Secondary - Rechargeable

Series Connect - Increase Voltage
Parallel - Increase Ampacity
Treat as Hazardous Material

SOLAR POWER
Silicon Based Solar Cells
Cell Generates Small Power
Sizing Considerations

TEST inc. One Day SCADA Seminar File: 5_POWER. WP




TEST INC. - SCADA SEMINAR

TYPE 2000 SCADA-Node RTU

DEVELOPMENT HISTORY
" Predecessor RTU Systems
Basic Design Considerations
Typical Applications
~Advantages
Disadvantages

PROTOCOL OPTIONS
TEST SCADA Protocol (TSP)
MODBUS RTU

INDUSTRIAL MICROCONTROLLER: -}

Basic Packaging

"_Watchdo__g Timer Reset
I/O Interface
Serial Comm. /O

TERMINATION BOARD
CPU Power Supply
Loop I/O Power Supply
8 Opto-Isolated Status Inputs
8 Opto-Isclated Status Outputs
8 Analog Inputs
2 Analog Outputs

COMMUNICATIONS OPTIONS
Direct Connections
Multi-Drop Connections
Dial-Up Connections - Phone/Radio
Comm Reset Output
Call On Exception Alert

TEST ine. One Day SCADA Seminar File: S_NODE.WP




TOTAL ENGINEERING SERVICES TEAM, INC.

SCADA USERS LIST

October 1994

The following sample references have installed TEST SCADA systems and software similar to
that being proposed for your application. In most cases, TEST handled the projects on a turn-key basis
and was involved in all aspects of design, fabrication, instaliation, and programming. Please note that
these are gctual users, not references from past associations or from installations using systems
different from that being proposed.

AQUILA OFFSHORE Houston, Tx. - 2 Units Offshors US

ASHLAND EXPLORATION Houston - Mr. Bob Mendrickson - 3 units offshore US

BOHAI OIL CORP. OF CHINA  Peoples Republic of China - 14 Units Offshore China

CNG PRODUCING New Orleans, La. - Mr. Bob Ducate - 2 units Offshore US

CONOCO / DPC Dubai Petroléum - Mr. Mark Anderson (713) 293-1334 - 5 RTUS offshore Dubai
CXY ENERGY Dallas, Tx. - Mr. Larry McRee (214) 450-4600 -16 Units On and Offshore
ENEARGY DEVELOPMENT CORP. Houston, Tx. - Mr, James Brockmeyer - 9 Units Offshore US. 3 Onshore US.
ENRON TRINIDAD Port of Spain - -2 Units offghore Trinidad

ESCAMBIA PIPELINE Atmere, Alabama - Mr. Sam Jourdan - 4 Units for Pipeline Leak Datection
HARDY Qil & Gas USA Inc. Houston, Tx - - Mr, Cory Loegering -1 Unit Offshore US

T e HASS'E HUNT RS _;-_----Houma, La Mf Earnest Pelegnn 2 UnItS Coastal Waters US" [T S o
» o —— HUBCO ihb- —— e " ] e
' LOUISIANA LAND AND EXPL. Houston - Mr. Erme Fontenot 3 Units Offshore US, Hosts Offshara ' o '

‘McMoRan QFESHORE New Orleans, La.- Mr. Pat Miller (504) 582-4595- 11 Units offshore and Onshara
MESA PRODUCTION Lafayette, La. - Mr, John Francois  (318) 237-7810 - 4 Units offshore US
NORCEN EXPLORER Houston Tx. - Mr. Terry Groh - 4 Units offshore US, Host on Offshore Platform
O'MEARA OIL and GAS INC.  New Orleans, La. - Mr. Murray O'Meara - Lake Fortuna Barge Facility

OXY USA INC., Houston Tx. -  Mr. Clark Lockerd - 2 Units offshore US

POGO PRODUCING Houston - 4 Units Offshore US

SAMEDAN OFFSHORE Houston - Mr. George Hatfield (713) 876-6214 - 3 Units offshore US

SANTA FE MINERALS Dallas, Tx. - & Units Offshore US

SEAGULL PRODUCTION Houston, Tx. - Mr. Pat Ellis (713} 241-4700 - 2 Units Offshore US

SONAT EXPLORATION Houston - Mr. Charlie Smith - 9 Units offshore US.

TARIM PRODUCTION COMPANY Peoples Republic of China - 23 RTU's tied into Fischer Portar DCS

TAYLOR ENERGY New Orieans, La. - Mr. Dick Lynam (504} 581-5491 - 2 Units Offshore US
THE OFFSHORE GROUP Houston, Tx. - 5 Units Offshore US

TOTAL MINATOME New Orleans, La. - Ken Hennesgey {504} 524-7755 - 6 Units Offshore US.
UNION PACIFIC RESOURCES Ft. Worth, Tx. - Mr. Mike Blackmon - 14 units offshore US.

W & T OFFSHORE New Orlenas, La.- Mr. Bill Bathay - 2 Units Offshore US

W.W. BUCHANNAN Houston Tx - Mr. Glen Flemming - & Units offshore US.

-END-

AMZiet USERSA WP
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ARTHUR M. ZATARAIN, P.E.

Engineering Manager
Total Engineering Services Team, Inc.
March 1994

EDUCATION

University of New Orleans, B.S. Engineering. 1975, M.S. Engineering. 1979
University of Alaska, Arctic Engineering, 1989 ® Misc technical courses with Shell
Qil, LSV, Fischer Porter, Allen Bradley, Tl, Fisher Controls.

PUBLICATIONS AND PRESENTATIONS

Packet Radio for SCADA Applications, ENTELEC Conference, Dallas, 1992
PC Based Data Acquisition, Am. Soc. of QC. Atlantic City, 1986, 1989, 1992
Shell Qil SCADA Instrumentation, Annually 1977 thru 1993

Offshore Safety Systems, ISA ‘83, Houston, Texas.

Personal Computers for Technical Users, ISA ‘85, Phil’a, Pa.,

“Economics of Wind Generated Power, ASME 1978, Houston; Tx:

PROFESSI’GNK[ """ ACCOMPHSHMENTS s

.+ Registered- Professional Electrical’ Engzneer :Lotisiana; Cahfcrma Alaska
Registered Professional Control System Engineer: Louisiana
Alaska Electrical Administrator ® Certified Systems Integrator, inst. Indust. Engr.
Louisiana Instrumentation Contractor ® New Jersey Electrical Contractor
U.S. Patent No. 5,103,395 for Nuclear Medical Treatment Device, 1992

PROFESSIONAL EXPERIENCE

TOTAL ENGINEERING SERVICES TEAM, INC. - 1980- Present - Engineering Manager
Overall responsibility for design and construction management of oilfield and
industrial production and utility systems including automation, instrumentation,
process equipment, electrical power, control, and computer applications projects.
Extensive personal involvement in technical development of TEST’s PC based SCADA
systems.

Engineering projects include power distribution, electrical controls, waste heat
systems, metering skids, power generation and quarters packages (turbine and
reciprocating), facility electrical projects, and all types of process automation
including computer based control.

Earlier experience as engineer involved in offshore electrical power, control,
automation, and communication equipment for a major oil company and offshore
electrical contractor, Other experience in plant management with NASA Contractor.

Also served as faculty member, University of New Orleans, College of Electrical
Engineering, and College of Mechanical Engineering.




TOTAL ENGINEERING SERVICES TEAM, INC.

SCADA SYSTEM FEATURE SUMMARY
oct 1994

TYPE TYPE TYPE TYPE TYPE
BASIC FEATURES 1200/1000 2000 2200 2250 100
PC Based RTU Yes NO No NO No
PC Based HOST Yes Yes Yes Yes No
Touch Tones No No  No No Yes
Local Processing Extensive Limited Limited Limited No
Callout Capability Yes No NO NO Yes
Callin Capability Yes Yes Yes Yes Yes
Standby Power - Watts oa e 1 6 e
: Phone (Cell Radto ere) Yes - Yes Yes -1 oo ¥egs
2 Way Radio Yes Yes Yes 1 No
1 Way Radio NO NO NO No Yes
Direct Link Yes Yes Yes Yes No
TEST SCADA Protocol Yes Yes Yes Yes No
MODBUS Protocol Yes Yes Yes Yes No
PHYSICAL INPUT/QUTPUT
Status input 8-2048 8-48 8 8-64 8-32
Status Output 8-2048 8-48 8 8 8-32
Analog Input 8-2048 8-64 8 8-64 0
Analog Output 2-256 0 2 2 0
Puise Input 3-256 416 8 8 0
LOGICAL CHANNELS
AGA-3 Meters 0-512 0-32 * 8 * 128* 0
Totalizers 0-542 0-32 * 8 * 128* 0
P-I-D Control 0-512 0 2* 2* 0

* Logic and Control at PC Based HOST only

Note: All PC-based systems use TEST SCADAWARE Software at RTU and Host

TOTAL ENGINEERING SERVICES TEAM, INC
New Orieans: (504) 240-8378 Lafayette: (318) 235-9013 Houston: (713) 688-9621

FEATURES WP




Alternate Signéf!; Péth
(3 x #16 wires)

3.275 Ghz Satellite
Earth Stati
Station e 3.275 Ghz Satellite

‘/Upiink Antenna

Evaluation of Proposals

Request for Proposals

Redefine Needs Based on
Preferred Vendor

Definition of SCADA Needs

Rejection of All
Reasonable Proposals

/-Co_mputer Room with
Raised Floor (for 386 PC}

K Only F_’erso_n who knows
Market Survey of Available what is going on.
SCADA Vendors '

TYPICAL SCADA PROJECT
FLOW DIAGRAM

Note: Not all projects flow this smoothly. . (by AMZ)
Some are confusing and complicated. -




A Weatherford Enterra Company

TOTAL ENGINEERING SERVICES TEAM, INC.

PLC - DCS - SCADA
CAPABILITIES SUMMARY

March 1996
CANTRODUCTION . e i s vee e eies et e
......... COMPANY-QUTEINE asrssirrossrorsiie iy RS e
SCADA CAPABILITY . ... . et e e, 2
PLC CAPABILITY . .. e e 2
DCS CAPABILITY .. e e 3

FABRICATION AND INSTALLATION

............................ 3
ELECTRONICS CAPABILITY ... . . i 4
ENGINEERING CAPABILITY ... ... . i 4
COMPUTER DRAFTING AND GRAPHICDESIGN .. ... ... ... ......... 4
PROJECT REFERENCES . .. ... ... . . . e 4
PLC/ DCS/SCADA SYSTEM PERSONNEL ... ..................... 11
ENGINEERING / PLC/ DCS/SCADA EQUIPMENT ... .............. 12

INTRODUCTION

This document provides an overview of TEST's engineering, fabrication, and
construction capability related to SCADA, PLC, and DCS systems. The technical diversity of
this list is an indication of the wide range of projects TEST can handle as a world-class, full
service Engineering and Construction company. Please refer to the general corporate
literature for more information on TEST's full line of products and services.

COMPANY OUTLINE

TOTAL ENGINEERING SERVICES TEAM, INC. (TEST, inc) has been providing technical
services to the International Qilfield Industry since 1970. Following a series of expansions,
inciuding the merger with Production Management Control Systems (PMCS), TEST became
aWeatherford enterra company. TEST's association with Weatherford Enterra has enhanced

its worldwide presence and project capability because it is now part of one of the jargest
oilfield service organizations in the world.

TEST Inc. PLC-DCS-SCADA Capabilities March 1986 Page 1




TEST's work is primarily based on pneumatic, electrical, and electronic control
systems. A large part of TEST'S current operation is involved in the design, fabrication,
instaliation, and maintenance of automation systems for domestic and international
projects. In addition to control systems work, TEST provides technical services and
engineering for generator packages, quarters bujidings, and production facilities. The
company has the engineering experience and resources to handle the complete project
design and management. It also has the pneumatic and electrical construction force
necessary to instalf and start up a system anywhere in the world.

The company presently employs over 500 engineers, technicians, and support
personnel in several domestic and international offices. TEST is headquartered in Harvey
(New Orleans}, La., with Gulf of Mexico service offices in Lafayette, La., and Houston, TX.
Additional domestic offices are in Ventura, Ca., .and Anchorage, AK. All services are available
through these domestic offices. TEST also maintains satellite offices in Nigeria, Bahrain, and
Singapore. Internationat customers should contact TEST in Harvey for information on these
offices and the local agent servicing each area.

|SCADA CAPAEBILITY

TEST is firmly committed to oiifield SCADA systems, and has designed, fabricated, and
installed systems with a variety of technologies. The systems include those of major
manufacturers such as Fischer-porter; Allen Bradley, and Fisher-ROC, as well as TEST's own

line of PC based SCADAWARE™ products. Unlike hardware suppliers, TEST is involved in all

making it ohe of the most experienced and successful turn-key SCADA vendors in the

industry.

In addition to TEST's own SCADAWARE ™ software, SCADA programs from other
vendors can be used to meet customer requirements. TEST has experience with man-
machine interface programs such as Wonderware, Winview, Inteilution, and Factory Link.
These programs can be used individually, or as an enhancement to TEST's basic SCADAWARE
software product.

TEST can provide system integration of diverse components to form a sophisticated,
targeted SCADA system which meets the exact needs of each installation. System
integration work ranges from incorporation of industry-standard components using open
architecture techniques, to ow-level programming of device drivers and protocol
conversion software.

Project experience ranges from single onshore well monitoring to complete offshore
field automation. In most cases, TEST had complete project responsibility from conceptual
design through startup in the field. Partial integration has also been performed, allowing
customers to work in partnership with TEST as required to meet their unigue project
reguirements.

PLC CAPABILITY

The key to TEST's success in PLC projects is its diverse field experience with oil and
gas processing controf systems. Going beyond simple design and programming, TEST's
engineers can apply hands-on knowledge to produce a complete system that will meet the
project's needs, yvet can be easily maintained in the field. This is particularly important for
remote oilfields, such as Africa or China, where technical support is a major concern. The
concepts that make these desighs successful in far-off locations are equally as welcome in
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less remote areas.

TEST has completed PLC projects ranging from simple pump control and meter
monitor devices to sophisticated graphics based SCADA and DCS control systems. equipment
vendors include Allen Bradley, Rosemount, Seimens (Tl), Modicon, Eagle, GE, and Square-D.
These PLC systems were integrated with a variety of open-architecture designs as part of
a larger SCADA or DCS configuration.

Recent projects include turn-key responsibility for the automation of Freeport
McMoRan's Main Pass 299 Production Facility, the largest sour oil/gas production platform
in the world. The system was based on Allen Bradley equipment to control a dual-train
sulfur recovery system in addition to the normal offshore platform control tasks. The
system was spread over three platforms connected via subsea fiber optic cables.

Another recent project involved control and monitoring of three 12MW steam
turbines for Sonatrach in Algeria. The redundant PLC based control system replaced an
aging manual system and aliows automated {oad sharing, maintenance recording, and full

synchronization and control of three large generators from acontrol point several KM from

the plant. '
DCS CAPAS__I!__.ITY

TEST is an authorized system’s integrator for both Allen Bradiey and Fischer-Porter

BES-equipment-although-othervendors-carrbe-accommodated-without-confict - frrmost

prefer to split the design and installation phases.

one recent project involved a redundant fault-tolerant Fischer-Porter system Six DCS
connected to Allen Bradley PLC's and TEST Inc. Type 2200 SCADA Nodes. This diverse
hardware configuration provided the most cost effective and maintainable system for an
oil production facility in Western China. The division of the primary control, safety system,
and remote well control into three sub-systems formed a true Distributed Control System
that will perform in the -30 to +45 degree C desert environment of the remote Tarim Basin.

FABRICATION AND INSTALLATION

TEST's turn-key system capability is made possible by the fabrication and installation
resources available at the various offices. TEST has the experience and skilled manpower to
provide all of the support services required to operate as efficiently as possible. The
primary manufacturing facility at the Harvey (New Orleans) office is backed up by the full
service shops in the branch offices. Several TEST locations are Underwriter Laboratories (UL
listed fabrication sites.

TEST can provide pneumatic, hydrauiic, electric, and electronic fabrication and
installation. All hardware and software work is done in-house, from conceptual design
through startup. TEST can also provide partial services to work closely with the Customer's
design and installation staff. This allows selected portions of TEST's capability spectrum to
be applied to any size project, anywhere in the world.

TEST Inc. PLC-DCS-SCADA Capabilities March 1996 Page 3
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ELECTRONICS CAPABILITY

TEST designs and manufacturers some of the components used in its own SCADA
systems, and uses this expertise to support systems from other vendors as well. TEST has
particular experience in low power, high performance RTU and monitoring systems for
oilfield applications. TEST has designed systems as diverse as voice based alarm reporting
systems and serial communications monitoring devices. TEST can provide circuit board
design, re-design, and maintenance to modernize existing SCADA systems.

TEST maintains a complete electronics repair facility in the Harvey (New Orleans)
office that can handle computer, RTU, PLC, Radio, Gas Detector, and other oilfield
electronics repair work.

ENGINEERING CAPABILITY

TEST has a staff of electrical, electronic, and mechanical engineers qualified to
perform all types of oilfield production equipment engineering. The scope of work often
includes field operations as well as design and fabrication, so the personnel have extensive
"hands-on" experience at actual production locations. TEST's capabilities range from detail
tasks such as low leve! |ogic and circuit board design, to complete project management
roles including building design, on-site inspection, and regulatory permitting.

The primarv Engineering offices are in Harvey (New orleans} La., and Anchorage AK

engineering projectsare: supervisad: by..guauﬂeci registered engmeers SCADA and computer;. vt

related projects are supervised by a Certified Systems Integrator (CSHIE). All field technicians
involved with offshore safety systems are MMS-T2 certified.

COMPUTER DRAFTING AND GRAPHIC DESIGN

TEST has been involved in AUTOCAD drafting since 1984, and was one of earliest
authorized system's integrators in the world. In addition to typical CAD services, TEST can
provide extensive graphic design and computer rendering services to support 3-D modeling
and image creation. The main engineering office in Harvey is equipped with 11 CAD work
stations, with additional stations located at each of the branch offices. Operator
workstations are Pentium and 486 high resolution graphics machines networked to several

pen plotters, as well to high speed ink-jet and electrostatic piotters which produce detailed
D size prints in a matter of minutes.

In addition to providing CAD support for ail in-house engineering projects, TEST also
provides assistance to various outside firms requiring CAD expertise. This service can be
provided either at a TEST location or at the customer [ocation using the owner’s equipment.

PROJECT REFERENCES

The following projects represent relevant SCADA, PLC, and DCS work done in recent
years. Please note that the customers range from large, muiti-national corporations tosmall
independent producers. This is an indication of TEST's flexibility and wide range of system
applications experience. The value of TEST's involvement ih each project is confidential, but
ranges from approximately $20,000 to over $3,500,000. These projects demonstrate TEST'S
capability in the following areas:
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s Project Management e Export, Shipment, Import

e Design & installation

& Procurement & Commiissioning

# Fabrication & Start-up

e Factory Acceptance Tests & Training
Client: TRINMAR LIMITED (Trinidad and Tobago)
Project: Soldado Field SCADA System
summary: Total Field SCADA System Integration
Timing: Started June 95, Completed on schedule Dec 95.
Contact: Mr. wWayne Smail, Trinmar Limited

P.0. Box 3941, Point Fortin, Trinidad, West [ndies

809-648-2011 Voice, 809-648-2627 Fax
TEST worked with Trinmar for over a year to develop a cost-effective, technically viable
solution to their offshore monitoring needs. The system includes 24 Type 1200 Smart RTU'S

- and three Type 2200 SCADA Nodes. Host equipment includes 5 PC workstations cotupled with

Ethernet links to Trinmar's central computer network. TEST handled all design, procurement,

fabrication, programming, field instaflation, and startup.

Client: Batam Industrial Development Authority

Project: Hang Nadim Airport Fuel! Distribution Project
summary: PLC based Control and Monitoring for Aircraft Fuel System
Timing: Nov 94 - Nov 95 - Completed 2 Months ahead of schedule

Contact: MroNaohikosKawamura

-.-9:3,1-Chrome, Kamatahoncho, ONta-Ko, Toyko:Aa84. i

03-2727-1143 Voice - 03-37371169 Fax
Test provided engineering, programming, and fabrication (in Batam) of a redundant PLC5
based DC5 system. Man-Machine interface was via two PC based control consoles which
managed and metered transportation of aviation fuel from ocean tankers to the fuel
storage depot through an 8km pipeline. The system integrated the PLC, liquid meters, and
other /0 components using fiber-optics, cable, and telephone communications.

Client; Freeport McMoORan

Project: MP 299 Sour Qil and Gas Production System
summary: PLC/DCS System to control three offshore platforms
Timing: g month duraticn, completed on schedule in 1991
Contact: Mr. John Hickman, McMoRan Offshore

Box 60004, New Orfeans, La. 70160

504-582-4700 voice - 504-582-4710 Fax
The oil and gas associated with Freeport McMoRan's offshore sulphur production required
a complex multi-platform controf system based on PLC5 technology. TEST had complete
project responsibility for the design, fabrication, and startup of a dual-train PLC and
pneumatic control system for the gas sweetening and sulfur recovery unit on the main
platform. The system also operated many of the standard platform contro! functions, and
is a distributed system installed on three separate platforms. The communications included
fiber-optic links between the platforms as well as various network and data highway tie-ins
on each platform.

Client: Freeport McMoRan

Project: MP 298 Amine/SRU Control System

summary: Critical Service PLC for H2S sweetening process
Timing: 5 month duration, completed on schedule in 1991
Contact: Mr. Darrel Kemph, McMoRan Offshore

Box 60004, New Orieans, La. 70160
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504-582-4700 voice - 504-582-4710 Fax
The sulphur recovery unit (SRU) associated with the MP299 production required fault-tolerant
and hot-standby technology toinsure safe and protective operation of the Amine unit. TEST
provided all design, fabrication, instaflation, and commissioning of the compliex system
which used multiple, redundant Allen Bradley PLC5 systems operating with redundant fiber
network links.

Client: Freeport McMoRan

Project: SMiI-174 Production Control System

summary: PLC replacement for obsoiete relay control system
Timing: Six week duration, completed in 1994

Contact: ~ Mr. Robin Minhgo, McMoRan Offshore

Box 60004, New Qrieans, La. 70160

504-582-4700 voice - 504-582-4710 Fax
TEST designed, fabricated, and instafled a replacement platform control system which serves
as the primary platform monitoring and automation system. The entire system was installed
and commissioned without a shut-down of the process. Multiple technologies were

integrated into the overall system, including PLCs, RTUs, gas flow meters, oil totalizers, and

gas detection systems.

Client: Nanhai West 0Oil Corporation (China)

Project: W14 PIAtiorm AUtomation
Summary: PLC based oil and gas producticn svstem
Timing: =SpeTonth duratfﬂn CUmQ!EtEdwln """" 1993 B 0 A
antact Mr LEU Wgnde L L L

"Box 4709, Beulng, Chlna
225-8855 voice - 466-0084 fax .
TEST designed, fabricated, and programmed a dual-redundant PLC based control system
using PLC5, SLC500, and Factory Llink Software. The system used fiber and cable
communications to link all components into a single integrated DCS system for oif and gas
production. TEST supervised the installation and provided all startup and commissioning
services in offshore China.

Client: Bohai 0il Corporation (China)

Project: §Z-36 Offshore Production Automation
summary: PLC based Process, Wellhead, and ESD Control
Timing: Four month duration, completed in 1992
Contact: Mr. Hong Qi wong

Box 521, Tianjin, China

516-235 vVoice - 516-252 fax
Medium scale DCS based on Allen Bradley SLC500 and Fischer & Porter equipment integrated
with fiber optic communications. TEST provided all design, fabrication, and programming in
the US, as well as startup and commissioning in offshore china.

Client: Bohai Oil Corporation (China)

Project: JZ-20 Offshore Production Automation
summary: PLC based Process, Welthead, and ESD Control
Timing: Two month project, completed in 1990
Contact: Mr. Song Lu Xing

Box 521, Tianjin, China

516-235 Voice - 516-252 fax
Medium scale DCS based on Allen Bradley PLC5, SLC500, and Fischer & Porter equipment
integrated with fiber optic communications. TEST provided all design, fabrication, and
programming in the US, as well as startup and commissioning in offshore China.

TEST Inc. PLC-DCS-SCADA Capabilities March 1996 Page 6




Client: CHEVRON USA (New Orleans)

Project: Mobile Bay Foxboro DCS

summary: integration and fabrication of DCS for oil and gas production platform
Timing: Started Sep 95, Completed on schedule Jan 96

Contact: Mr. Arthur Herman

935 Cravier St. New Orleans, La 70112
504-592-7100 Voice - 504-592-7073 Fax
Fabrication and factory acceptance test of a muiti-million dollar DCS/PLC system for offshore

ol & gas production. Equipment included Foxboro DCS as well as associated PLC and
pneumatic interface equipment.

Client: TARIM PETROLEUM & EXPLORATION (China)

Project: Dong He Tang DCS/RTU/SCADA System

summary: DCS, PLC, and SCADA System for Remote Onshore Production
Timing: Started Jan 1993, Completed on schedule Dec 1994

contact: Mr. Song Shu Yuan, DongHe Project Manager

Box 766(100724), Beijing, China Phone 2017721-820
TEST handled the complete specification, design, and fabrication of all controls for a
dual-train production faciiity and associated remoté well facilities. TEST also provided the
overall process flow design. Projectresponsibility went from prefiminary design through field
startup and training in China. The control system involved Fischer & Porter DCS, Allen Bradiey
PLC, and TESTInc. Type 2000 SCADA systems functioning as d single wide area control system™ |
for a centra! productfon facmty and ItS assocrated remote welf srtes Communicat:ons were

””:chent. soNATRAcH - ALGERIA T

Project: 36MW Steam Turbine Control and Monitoring
Summary: Supervisory Control for Electrical Power Generation
Timing: System Fabricated 4 months 1994. startup pending.
Contact: Mr. Nasr-Eddine Kourdache

Complex GL 1/2 BP.96 31210 Bethioua, Algerie

37-22-03 voice - 37-18-55 Fax
Complete design and fabrication of a redundant PLC based monitoring and control system
for three 12MW steam generators. Operator interface used networked PC workstations
operating ICOM's WinView program. Communications were based on fiber optic, radio, and
cable technology.

Client: MOEIL PRODUCTION - NIGERIA

Project: Tank Gauging and Oil Unloading System

summary:

Timing: Four month duration, completed 1991

Contact: Mr. Luis Benedicto, Mobil Research and Development

13777 Midway Road, Dallas, TX. 75244

214-851-8306 voice - 214-851-8349 Fax
The complete design, fabrication, and installation of a PLC based tank gauging SCADA
system. The system incorporated sophisticated gauging devices, PLC's, and large personal
computers into a complete automation system for a large tank battery and tanker
unloading terminal.

Client: YEMEN EXPLORATION

Project: Yemen Oil and Gas Production Upgrade
summary: PLC Based Separator/Compressor Control Panels
Timing: Two month rush project, completed 1991
Contact: Mr. Don Ignatalli, Quest Engineering
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1251 Westheimer, Houston Tx, 77012

713-552-1401 Voice - 713-552-2391 Fax
TEST provided all engineering, software, and fabrication of a complex separation control
panel based entirely on a redundant PLC system. A second system was designed and built
to handle complete high speed compressor control including turbine surge controi.

Client: Chevron Nigeria Limited

Project: Tank Farm Monitoring System

Ssummary: Control and Monitoring of 4.2 Million Bbl Tank Farm
Timing: Six month project, completed 1995

Contact: Mr. Greg Howell, Chevron Research and Development

935 Gravier St, New Orleans, La. 70112

504-592-7108 Voice - 504-592-7073 Fax
TEST designed, programmed, and shop-tested anintegrated DCS system based on redundant
PLC5 technology digitally linked with Smith Oil Totalizers, Dynalco Temperature Monitors, GSI
tank level transmitters. TEST developed the low fevel protocol drivers for the Smith Meters
and Dynalco equipment. The MMI consisted of multiple Wonderware dispiay stations
communicating on a combination of fiber and copper network links. TEST also prowded
onsite commissioning and training after installation.

Client: Chevron Nigeria Limited
Project: Olian and Maren Turbing Generator stations
summary: Primary Control of Ssolar Turbine S\/sterns

Six-menth-Project-completed-14894

Mr.Sean Pellegrino, Chevron. Qverseas: Petroleum

BOX 5046, san Ramon, CA 94583

415-842-4649 Voice - 415-842-0671 Fax
Acting as prime contractor, TEST designed, fabricated, and tested two complete turbine
generator stations destined for offshore Africa installation. Part of the project incfuded the
development of PLC based package control system based on PLC5 equipment for use in
station management, safety systems, and annunciator functions. The MM was based on
redundant networked PC stations operating ICOM WinView software.

Client: Chevron USA

Project: Gulf of Mexico Production Automation

summary: Ongoing Development of PLC based SCADA System
Timing: Ongoing 1991 to present

Contact: Mr. Sean Pellegrino, Chevron Overseas Petroleum

Box 5046, San Ramon, CA 94583

415-842-4649 Voice - 415-842-0671 Fax
TEST has fabricated and installed over 140 Square-D and Texas Instruments PLC based RTUs
on Chevron's gulf of Mexico platforms. TEST provided alf panel layout, fabrication, and shop
test, as well as all levels of field installation support.

Client: ESCAMBIA Pipeline

Project: Alabama Sour Gas Pipeline

summary: Pipeline Monitoring and Leak Detection
Timing: Four month design and install, compieted 1991
Contact: Mr. Sam Jourdan, Escambia Pipeline

205 West Highway 10, Gallagher, AL, 71721

205-867-3893 Voice and Fax
Complete project responsibility for design, fabrication, and installation of a 4 RTU SCADA
system providing AGA-3 flow calculation, leak detection, and basic sour gas pipeline
monitoring for a 25 mile pipeline in Southern Alabama.
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Client: CONOCO USA (for Dubai Petroleum)

Project: Al Wasel Tanker Ship SCADA

summary: Telemetry to Replace Failed Sub Sea Cable
Timing: 1992, 1 Week from Order to Delivery
Contact: Mr. Larry Beal, DPC, Box 2222, Dubal, UAE

442-9990 Voice - 406-2220 Fax
Complete project responsibility for design and fabrication of a tanker ship monitoring system
to replace obsolete and falled equipment. The system operates on a 2 wire sub-sea

communications cable. Complete design, fab, programming, check-out, and shipping was
done in less than one week on an emergency schedule.

Client: CXY Energy

Project Ei-258 Offshore Production SCADA system
summary: Offshore Production Monitoring and Control
Timing: Ongoing 1988 to present

Contact: Mr. Ross Sommer, Box 424, Hallettsville, Tx. 77984

512-798-4406 Voice, 512-798-4046 Fax
214-450-4600 Dallas Main Office

This large scale project involved the installation of 12 RTU's on existing platforms in an

ongoing production system monitoring and control project. TEST provided all design,
software, fabrication, and installation for the system which uses hoth radio and telephone

communications for focal control as well as monitoring from several land based host
locations. The host locations are tied into CXY's primary Novel hetwork, TEST also prowded

e @ @es:gn and mstaﬂatfon of-the- pneumaﬂc conhtrof- systems for aH p!atform i

T Client:  ARCO Indonesia

Project: RTU for Gas Measurement and Platform Monitoring
summary: TEST Type 1200 RTU tied into Rosemount DCS
Timing: Fabricated and delivered in 4 weeks during 1995
Contact; Eka Satria, ARCO Indonesia

Landmark Center, Tower B

Jalan Jenderal Sudirman, Kav. 70A, Jakarta 12910

521-9319 Voice - 521-B696 Fax
TEST integrated a Type 1200 Smart RTU with the ARCO Rosemount DCS over a radio link. The
system communicated with the Modbus Protocol. TEST desighed and programmed the RTU,
and assisted with startup and commissioning which included configuration of the
Rosemount DCS.

Client: ARCO ALASKA

Project: Numa Logic Replacement

summary: Controi system Upgrade for Prudhoe Drill Sites
Timing: 19891994

Contact: Mr. John Hayes, ARCO Alaska (retired)

900 G. street, Anchorage, AK

907-276-1215 Voice - 907-263-4540 Fax
Working with ARCO Alaska, TEST developed a redundant GE Series Six PLC based system to
repface existing friil site valve controls. TEST designed and fabricated the units in Anchorage.
Each unit interfaced over 800 (/0 points. MM was via graphical operator interface and
Prudhoe Bay Automation System (PBAS) interface.
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Client: TEXACO USA

Project: STORMAC SCADA System Training

summary: Customized SCADA and Instrumentation Training
Timing: 1992-1894

Contact: Mr. Joseph Porter

TEXACO Box 1121 Mordan City, La. 70145

504-380-1249 Voice and Fax
TEST prepared and presented a number of technical training classes for TEXACO employees
relating to the STORMAC SCADA system. The training covered basic electricity and electronics,
communications, gas flow computers, PLC hardware and programming, and overall SCADA
system operation. TEST fabricated the portable system simulation and training equipment.
TEXACQO selected TEST over the equipment vendors because of the superior technical
capabilities offered by the company as well as TEST's long history in quality technical
training.

Client: Servicios Production Operators (Venezuela)

Project: Water Injection Facility

summary: Integrated PLC System for Water Injection Management
Timing: © Three month duration, completed 1993

Contact: Mr. Alberto Diaz, Thronson Engineering

1151 Dairy Ashford, Houston TX 77079
712- 558-8235 Voice - 713-558-9305 Fax
This turn-key project involved all design, programming, and fabrication for a complex water

<Al RfOCHON-FACHIEY-Operating-offshore-South-America.- -The PLES -based -system-was-aigitally-- -}
|....connected. PC based MMI equipment. as well as. remote. SLC500 nodes, Multin..motor....} . . ..

management equipment, and Winview Software operating on PC workstations.

Client: Production Operators (for Venezuela 0il Company)

Project: Jusepin-8 Gas Compressor Control

summary: PLC based compressor monitor and control panel
Timing: Late 1995, 5 weeks start to finish

Contact: Mr. Alberto Diaz, Thronson Endineering

1151 Dairy Ashford, Houston TX 77079

712- 558-8235 Voice - 713-558-2305 Fax
TEST provide fast-track engineering, fabrication, programming, and shop test for a Modicon
PLC based compressor control panel, The system included PC based Man Machine Interface
software from Modicon, as well as a Maple systems panel mounted [0 display unit. The
system digitally integrated the PLC, panel dispfay, Gas Detection, and MMI using the Modbus
Pius protocol. On-site startup and commissioning will aiso be provided, as will training at the
customer's South American location.

Client: Mobil Exploration and Production

Project: South Marsh island Production Upgrade

summary: GE PLC 90/30 Panel design and fabrication

Timing: One month duration, completed 1993

Contact; Mr. Luis Benedicto, Mobil Research and Development

13777 Midway Road, Dallas, TX. 75244

214-851-8306 voice - 214-851-8349 Fax
TEST designed, fabricated, programmed, and installed central controf panel and 5 related
interface panels using a combination of PLC and pneumatic control equipment. The panels
communicated with both cable and fiber-optic links. The Man Machine interface was PC
based using Wonderware software.
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Client: Chevron Oronite Piant

Project: Tl and Fischer & Porter DCS System
summary: Plant upgrade to existing DCS system
Timing: Four month duration, completed 1995
Contact: Mr. Troy Tortorich

Chevron Oronite, Belle Chasse La, 70145

504-381-6591 Voice - 504-391-6139 Fax
TEST designed, programmed, fabricated, and installed additions and replacement hardware
to an existing Fischer & Porter System 6 DCS in a large petrochemical plant. The work
involved low level digital integration of PLC and monitoring equipment using Modbus, Allen
Bradfey, and Texas Instruments protocols operating on fiber optic and cable links.

PLC / DCS / SCADA SYSTEM PERSONNEL

YEARS RELEVANT YEARS

NAME POSITION EXPERIENCE WITH TEST

Arthur zatarain, P.E. VP - Engineering 22

Dave Voliz Exec. Vice President 20

Nelson Shaffer, P.E. Sr. Project Engineer/Manager 40

David Spako Sr. Electrical Engineer 15

Bryan Rotolo Electrical Engineer 8

Ray Kieefisch Electrical Instr. Engineer 5

Tim Lynn SCADA Engr. Tech. 20
...corey Moragas SCADA Programmer A0 Y A T—
e stanTaraveHa o i SCADAFabr‘icationMgr L 8 e T [Pt
Michael DUCOtE— ——— —Electrical Shop FOTEMam—— g =gt

David Zatarain Sr. Engineering Technician 20

Thomas Garic Sr. Mech. / Instr. Engineer 20

Dennis Cutcher Sr. Mechanical/Instr. Engr. 21

Richard Bruchi 5r. Engineering Techhnician 30 8

Nick Niklaus sr. Engineering Technician 16 16

Paul duPont Sr. Engineering Technician 19 16

Tom Lingoni Engineering Technician 12 8

Note: Years based on service as of Oct, 1995. Resumes are attached.
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ENGINEERING / PLC/ DCS / SCADA EQUIPMENT

REMARKS.

DESCRIPTION OF UNIT aTy
Pentium CAD Workstatations 5 High speed Large Capacity Workstation for CAD and Graphic Imaging
Intel 486 CAD Workstations 22 High Speed Stanctard Capacity Workstations

Intel 486 Portable CAD Workstations
Calcomp Pen Plotter

HP Large Format Color Ink-Jet Plotter
Versatech Electrostatic Plotter
Houston Instruments Plotter

Xerox Large Format Copy Machine
Autocad 13 Software 31
3-D Studio Software
WonderWare Software
Rockwell Software Winview
U.S. Data Factory Link
Intellution Fix Software
Portable RTU Equipment
Access, Excel, Paradox, Etc. -
Allen Bradley PLC Equipment -
Fischer & Porter system 6 DCS -

RN =2 KN 2w

- NN BN

Note: Accurate as of October, 1995

- End of Capabilities §

PLC DCS.WP

Noteboo_ic co_gnpute:rs equipped to operate Autocad CAD Program

Multi-Pen

ink Plotter

Multi-color h;ifgh speed large format output

Large for

mat High Speed Plotter

High Resolution Medium Speed Pen Plotter

Produces

ngh Quality Prints from Opague of Transparent Surfaces

Fully L|censec! AUTOCAD Version 12

Produces
Full deve
Full deve
Full deve
Full deve

Qraphlc images and renderings

jopment system for Project Design
'o'pnjflent system for Project Design
opment system for Project Design
:dpnfaent system for Project Design

Demonstfatian RTU and Host Computers for Training

Full comg
cgmple’ca
Design ar

Iement of project design tools.
sef of PLC 5 Hardware for Project Development
d simulation tools for Project Development

ummary -
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TOTAL ENGINEERING SERVICES TEAM, INC.
(TEST, Inc)

June : 1994

INTRODUCTION

This document provides a brief overview of TEST's engineering, fabrication, and
construction capability related to PLC, DCS, and SCADA systems. The technical diversity
of this list is an indication of the wide range of projects TEST can handle as a
world-class, full service Engineering and Construction company. Please refer to the
general corporate literature for more information on TEST’s full line of products and
services.

COMPANY OUTLINE

TOTAL ENGINEERING SERVICES TEAM, INC. (TEST, Inc) has been providing
technical services to the International Qilfield Industry since 1970. TEST joined Total
Energy Services in 1992 as part of a $250 million organization, and is now (1994) joining
Enterra Corporation to become part of a $500 million worldwide oil service enterprise.

TEST's work is primarily based on pneumatic, electrical, and electronic control

systems. A large part of TEST's current operation is involved in the design, fabrication,
installation, and maintenance of automation systems for domestic and international
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monitor devices to sophisticated graphics based SCADA and DCS control systems.
Vendors include Allen Bradley, Seimens/Tl, Modicon, Eagle, GE, and Square-D. These
PLC systems were integrated with a variety of open-architecture designs as part of a
larger SCADA or DCS configuration.

Recent projects include turn-key responsibility for the automation of Freeport
McMoRan's Main Pass 299 Production Facility, the largest sour oil/gas production
platform in the world. The system was based on Allen Bradley equipment to control a
duai-train suifur recovery system in addition to the normal offshore platform control tasks.
The system was spread over three platforms connected via subsea fiber optic cables.

Another recent project involved control and monitoring of three 12MW steam
turbines for Sonatrach in Algeria. The redundant PLC based control system replaced an
aging manual system and allows automated load sharing, maintenance recording, and

full synchronization and control of three large generators from a controf point several KM

from the plant.

Porter DCS equipment, although other vendors can be accommodated without conflict.
In most cases, TEST provides all engineering, programming, graphic design, and training
as a turn-key contractor. Partial project responsibility can also be provided for customers
who prefer to split the design and installation phases.

One recent project involved a redundant fault-tolerant Fischer-Porter System Six
DCS connected to Allen Bradley PLC's and TEST Inc. Type 2200 SCADA Nodes. This
diverse hardware configuration provided the most cost effective and maintainable system
for an oil production facility in Western China. The division of the primary control, safety
system, and remote well control into three sub-systems form«4 a trv- Cisiributed Control
System that will perform in the -30 to +45 degree C desen enviremnent & the Tarim
Basin

FABRICATION AND INSTALLATION

TEST's turn-key system capability is made possible by the fabrication and
installation resources available at the various offices. TEST has the experience and
skilled manpower to provide all of the support services required to operate as efficiently
as possible. The primary manufacturing facility at the Gretna office is backed up by the
full service shops in the branch offices. Several TEST locations are Underwriter
Laboratories (UL) listed fabrication sites.
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COMPUTER DRAFTING AND GRAPHIC DESIGN

TEST has been involved in AUTOCAD drafting since 1984, and was one of
earliest authorized system'’s integrators in the world. In addition to typical CAD services,
TEST can provide extensive graphic design and computer rendering services to support
3-D modeling and image creation. The main engineering office in Gretna is equipped
with 18 CAD work stations, with additional stations iocated at each of the branch offices.
Operator workstations are 486 high resolution graphics machines networked to several
pen plotters, as well to a high speed electrostatic plotter which produces a detailed D
size print in a matter of minutes.

In addition to providing CAD support for-all in-house engineering projects, TEST
also provides assistance to various outside firms requiring CAD expertise. This service

can be provided elther at a TEST Iocataon or at the customer Iocatlon usmg the owner's
‘equipment. ' o

-.TEST TYPE 1200 PC BASED RTU

for most oilfield monitoring and control projects. The unit is fabricated from industry
standard components with the following basic specifications:

Processor: 8086 or 486 compatible industrial PC processor.
Process {/O: Status In/Out, Analog In/Out, Pulse in.
Software: TEST's SCADAWARE with operator interface, AGA-3 Gas Flow,

PiD, scanning, communications, control logic, and reporting.
Communications: Standard PC serial ports with wire, phone, radio, or fiber optics.

Protocols: TSP, Modbus RTU, Fisher-ROC, Allen Bradley PLC-5.
Packaging: NEMA 4X fiberglass or 316SS, optiona, 19" racks.
Power: 10-40 VDC, 24-30 watts typical.

The Type 1200 is used at iocatlons WhICh require local dlspiays flow and Ioglc
calculations, on-site controls, and control of slave T2200 SCADA-Nodes.

TEST TYPE 2200 SCADA-Node RTU

The Type 2200 SCADA-Node RTU is a compact unit intended for low point
locations such as wellheads and rotating equipment. The T2200 is designed for low cost
and reliable operation in severe operating conditions. Severa!l units can operate on a
common communications line, allowing them to share a single modem and radio.

The unit is fabricated from industry standard components and can be serviced in the
field. The T2200 has the following basic specifications:
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TARIM PETROLEUM & EXPLORATION (People’s Republic of China)
Dong He Tang DCS/SCADA System

TEST handled the complete specification, design, and fabrication of all controls for a dual-train
production facility and associated remote well facilites. TEST also provided the overall process flow
design. Project responsibility went from preliminary design through field startup and training in China. The
control system involved Fischer & Porter DCS, Allen Bradley PLC, and TEST Inc. Type 2000 SCADA
systems functioning as a single wide area control system for a central production facility and its associated
remote well sites.

TESTs involvernent - In excess of $3,000,000

FREEPORT MCMORAN - Main Pass 299 PLC System

TEST had complete project responsibility for the design, fabrication, and startup of a dual-train
PLC and pneumatic control system for the gas sweetening and sulfur recovery unit on the new platform.
The system also operated many of the standard platform control functions, and is a distributed system

_installed on three separate platforms. The communications included fiber-optic links between the platforms

as well as various network and data highway tie-ins on each platform.
TESTs involvement - $ 2,230,000

' DUBAI PETROLEUM COMPANY (CONOCOQ) - SCADA for Dubai Production

TEST provided the initial RTU.and SCADA system for. installation on an oilstorage ship and.... .

assoczated shore based equipment. “The success of the initial project led DPC 1o select TEST's SCADA

for future SCADA installations. DPC is currently building its own systems in Dubai using TEST's software
and Type 1000 RTU designs. Anticipated installation over three years is 30 units.

SONATRACH - ALGERIA - Steam Turbine Control and Monitoring

Complete design and fabrication of a redundant PL.C based monitoring and control system for
three 12MW steamn generators. Operator interface used networked PC workstations operating ICOM’s
WinView program.

TEST's Involvement - $780,000

BOHA! OIL COMPANY - PLC/SCADA for South China Sea

TEST provided all engineering, software, and fabrication for a complete PLC based distributed control and
SCADA system for three offshore platforms.
TEST's involvement - § 1,340,000

NANHA! WEST OIL CORP - PLC SCADA System for China Production

TEST did the complete project management, engineering, software, and fabrication of a complex PLC
based SCADA and contro! system for two offshore platforms.
TEST's involvement - $ 725,000
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TEXACO and CHEVRON OFFSHORE - PLC based RTU SCADA Fabrication

TEST provided system integration, fabrication, and installation of customer furnished SCADA equipment
based on PLC components.
TEST's involvement - $ 2,210,000 to date.

TEXACO OFFSHORE - SCADA, RTU, and PLC Training

TEST prepared and presented a number of technical training classes for TEXACO employees relating to
the STORMAC SCADA system. The fraining covered basic electricity and electronics, communications,
gas flow computers, PLC hardware and programming, and overall SCADA system operation. TEST
fabricated the portable system simulation and training equipment. TEXACO selected TEST over the
equipment vendors because of the superior technical capabilities offered by the company as well as
TEST's long history in quality technical training.

TEST's involvement - $ 105,000

FLASH GAS AND OllL - SCADA Installation

TEST was involved in only the installation and startup of a customer furnished SCADA system. Assistance

was provided to correct the installation design.and to work.out problems with the system-during startup

because the system vendor could not work offshore.
TEST's involvement - $20,000

ST TESTPC BASED SCADA USERS

The following references are using TEST PC Based SCADA Systems. Note that
these are actual users, not references from past associations or from installations using
systems different from that now being offered by TEST.

Aguila Offshore - 2 Units

Ashland Exploration, inc. - 4 Units
Bohai Qil Comp. Of China - 5 Units
CONQOCO Houston Tx. - 3 units

Taylor Energy - 4 Units

The Offshore Group - 3 units

Total Minatome - 5 units

Union Pacific Resources Corporation - 11 Units

CXY Energy - 16 Units

Dubai Petroleum - 5 Units

Energy Development Corp. - 9 Units
ENRON Trinidad - 2 Units

Escambia Pipeline - § Units

Hardy Oil & Gas Usa Inc. - 3 Units
Hubce Inc. - 2 Units

Louisiana Land and Exploration - 4 Units
McMoRan Offshore - 9 Units

Mesa Production - 4 Units

Norcen Explorer - 4 Units

O'Meara Oil and Gas Inc. - 2 Units
OXY USA Inc. 2 units

Samedan Offshore - 3 Units

Santa Fe Minerals - 8 Units

Sonat Exploration - 11 Units

Tarim Exploration Company - 27 Units

TEST Inc. PLC/DCS/SCADA

W & T Offshore - 2 Units

W.W. Buchannan - 4 Units

Wacker (Now Seagull) Offshore 2 Units
Walter International - 2 Units

Total Engineering Services Team, inc.

(TEST, Inc.)

Gretna (New Orleans) (504) 368-6792
Lafayette, LA, (318) 235-2013
Houston, TX, (713) 688-9621
Ventura, CA. (805) 658-0403

Anchorage, AK. (907) 276-5660
Manama, Bahrain (0973) 690575
Singapore {65) 533-4108
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TEST INC.
ESCAMBIA PIPELINE

Monitors 26 mile line with primary
~_function of leak detection and daily
reporting.

Three input points from producers, and

Required by State of Alabama for leak
detection due to high H2S concentration

Traditional leak detection SCADA
proposed for total cost of $400,000

TEST designed, fabricated, and installed
complete system in 1 month for $90,000

Linked to Telephone Voice Alarm for
after-hours emergency callouts

TEST Inc. SCADA Seminar  File: SL_CHEV3 WP
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TEST INC’S ROLE IN
CHEVRON NIGERIA

PLC/SCADA

Evaluate overall system goals to

determine most cost-effective solution

Prepare complete drawings and

specifications for fabrication

N

Des|gnand fabncatecontrm cabmets RIS 1

and operator consoles

Develop PLC interfaces to serial-link
sub-systems (GSI, Dynalco, Smith)

Program and test PLC and WonderWare
Software

Perform Factory Acceptance Test (FAT)
and train customer’s staff

Assist with installation and startup on-
site in Nigeria

TEST Inc. SCADA Seminar FHe: 5t _CHEV2. WP




CHEVRON NIGERIA

Provides Overall System Monitoring and
Control for Onshore Storage Facility

New System installed to replace and
enhance existing control equipment

'and communications techmques

Integrates wide range of equipment:
A-B Programmable Controllers
Smith Industries Flow Computers
Dynalco Temperature Monitors
GSI Tank Level Monitoring System
Solar Turbine Pump Controls
WonderWare In-Touch MMI Software
Novell PC Network Computers

TEST Inc. SCADA Seminar  File: SL_CHEV1.WP
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TEST’S COST IMPACT ON
CHEVRON NIGERIA

Customer’s original budget was $750,000

All bids based on customer’s Distributed
Control System (DCS) concept exceeded

_ allocated funds. Project put on hold. |

o

o TESTpmposedand des.gnedcost_ S R

effective solution based on PLC and
Networked PC technology

TEST designed based on experience
with field operations, shop fabrication,
programming, and project management

Completed SCADA project exceeds
original project goals at total cost of
$290,000

TEST Ingc. SCADA Seminar  Flie: SL_CHEV3. WP




TEST INC.
UNOCAL INDONESIA

Monitors 112 mile pipeline with primary
function of gas measurement

—.Four physical Daniels 2250 Flow Meters ... .

_configured as 17 logical RTU’s

N

on same communications link

Operates both direct link and microwave
link in same system

Provides Host computers connected in
real time at two different locations

Maintains two databases for high-
resolution and long-term storage

Provided at 20% of cost of competitive
systems

TEST inc. SCADA Seminar  File: SL_UNCC1.WP




DAVID R. VOLZ

Vice President
TEST inc.

March 1994

EDUCATION

Tulane University, New Orleans, LA. - Master of Business Administration, 1991.
University of Baltimore, Baltimore, MD. - Liberal Arts, 1972.

Nicholls State University, Thibodaux, LA. - APl Technical Course, 1977.

John H. Carter, Inc. - Fisher Controls Valve and Instrumentation School, 1979.
Chrysler Corporation School of Management, Atlanta, GA. - Management and
Marketing,1973. o T e _ cooeT

PROFESSIONAL EXPERIENCE

Vice President and member of the board of directors. Primary responsibilities
include supervision and development of all domestic operations, operating and
marketing strategy formulation and implementation, supervision of quality
assurance program, and management of selected international activities.

1980 - 1991. Gretna Area Manager and member of the executive committee.
Responsible for liaison with clients concerning product and service design and
performance. Also, technical and administrative responsibility for all onshore and
offshore field operations, income statements, marketing (inciuding bid

preparation), procurement, recruiting and training for the Company’s largest area
office.

1975 - 1980. Project Manager, Technician. Administrative responsibilities
include technical sales and project supervision.

Technical experience includes installation, repair and testing of safety and
antipollution systems on offshore production facilities in the Gulf of Mexico and
offshore California. Additionally, design and fabrication of instrumentation
systems in accordance with MMS and API requirements; development of MMS
permit application packages; verification of SAFE Chart and flow sheets for new
and existing platforms; field surveys and safety system audits, and regulatory
compliance reviews.






