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1.0 INTRODUCTION

This document is designed to assist technicians and operators in the operation and
maintenance of the Truck Unload Panel. If a problem arises that is not covered within
this manual, please call Spartan Controls. Spartan Controls offers full service and
support of this product. For service and/or assistance please call Spartan Controls,
Measurement Instrumentation Service department (780) 468-5463.

This manual describes the operation of the Spartan Controls’ Truck Loading / Unloading
system model TUS FB107. The TUS FB107 is designed to measure quantities of fluids
trucked in or out of oil batteries.

The system provides the user with a display for real time flow rates, flow totals, density,
temperature, water cut and unloading time, while the truck is unloading. After the truck
is done unloading the system prints out a multi-copy ticket with date, time, trucking
company, well LSD, unload time, temperature, water cut, oil and water totals, and total
volume. The volumes are corrected to 15 degrees C using methods defined by API
Chapter 11.1 (American Petroleum Institute).

The basic system consists of an FB107 Truck Unload Interface panel, Micro Motion
mass flow meter, Drexelbrook Water Cut Monitor or a Phase Dynamics water cut
analyzer. The system uses specially developed software based on the Chevron
patented net oil calculation to perform the NOC calculations, and Spartan Controls'
patented Density Compensated Water Cut Calculation.

The FB107 receives signal inputs from the Micro Motion mass flow meter, Drexelbrook
Cut Monitor, Phase Dynamics water cut analyzer and calculates the standard volumes

completion of the unload process.

The TUS FB107 has the following short-term internal database:

Locations 200
Trucks 100
Tickets 140
Datalogger Unloads Last 8 loads
Datalogger records 250 records

The system also has long term ticket and data logging saved to a local flash drive.

The basic Truck Unload System is shown below, this is a typical diagram and layout can
vary depending on construction and options selected. When used as a Transloader the
system unloads directly to rail car.
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Truck Ticket

26/02/08  08:01:12
T CARRIER: ACE TRUCKING COMPANY
= = TICKET: 0123456789
' WELL:  1-2-3-4-5W6
. ABC OIL COMPANY
: — PRODUCT TYPE: PETROLEUM CRUDE OIL
UNLOAD TIME (min)
TEMPERATURE (degc)
H20 CUT (peVol)
NET OIL (m3)
NET H20 (m3)
TOTAL VOLUME (m3)
DENSITY (kg/m3)

Drexelbrook
Cut Monitor

3 Way
Divert Valve
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2.0 SYSTEM COMPONENTS

The Spartan Controls TUS FB107 Truck Unloading system uses a FB107 as the central
controlling device. The FB107 is connected to the Micro Motion mass flow system
through the 2500, 2700 transmitter. The inputs are supplied by modbus or pulse &
analog signals. The Micro Motion sensor is installed in the flag position to allow proper
operation should gas slugs be present in the flow stream. The Micro Motion sensor
connects to the Micro Motion transmitter with a 4-wire communication cable. A
Drexelbrook cut monitor or Phase Dynamics water cut analyzer is used to improve
water cut accuracy. If using the divert option the cut monitor has to be included for
improved water cut resolution. This cut monitor measurement is supplied by a 4-20mA
analog signal. An optional Ground Permissive Interlock (GPI) can be added to insure
the truck is properly grounded for safe unloading. The GPI signal is supplied to the
FB107 as a discrete input. An optional 3-way divert valve can be used to divert dry oil
directly to the sales oil tank avoiding reprocessing fees. All configuration of the
database is completed by either the driver interface or a PC (not supplied with system).
The PC can be also be used to extract historical load data and perform diagnostics.
After configuration is complete all driver interaction is with the local display interface
only. The system will print an unload ticket at the completion of the unload process.
Data from the unload is stored in the system for historical data access. The system
stores 200 well locations, 100 trucking companies and the last 140 unloads. The system
also stores 250 data points from the last 8 unloads for unload data analysis. An
overview of the system is shown below.

/ ] Driver
==
Interface

3——

Configuration PC

g
—

7@?

[ To sales
= ﬁ oil tank
¥

Strainer/ 3" Micro 3::::
Air Eliminat i
ir Eliminator Motion Meter valve TP slop
Drexelbrook oil tanl:
Cut Monitor "
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21 TUS FB107 Panel
There are a number of internal components in the FB107 panel.

ROC Panel Components (Outer)

oo Proface Display

D —/ Printer Snout

Proving Jacks

!

Inner Door

\ Quter Door

Panel Components (Inner)

FB107
E < Terminal Strip
\E =11
3
P
) \ \ "~ s Barrier for BS&W
\ \ Heater
Terminal Strip 120VAC to 24VDC Power Converter

The following information gives a brief overview of all internal components.
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2.1.1 FB107

The FB107 is the main component of the Truck Unload Panel, it provides the processor
to run the User C software. All data is received, processed, saved and sent to the
printer by the ROC. The ROC also is the I/O interface to the associated field
instruments. All data stored in ROC is battery backed to ensure that no data is lost
during power outages. The hardware overview is shown below.

2.1.2 STAR PRINTER
The printer is a Star SP500. The maintenance requirements of the printer includes:
ribbon replacement, paper replacement, and communication testing. All supplies

including 1 or 2 copy paper, and ribbon (purple or black) can be supplied by Spartan
Controls. The common parts required are:

Printer Paper #RF-3.25-2P Double Copy paper
Printer Ribbon #RC-300P Printer Ribbon (purple)

Refer to the Troubleshooting section of printer manual for further assistance.
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2.1.3 Pro-Face Display

The Pro-Face display is used for driver identification entry and for displaying process
information.
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I/0

The TUS FB107 can be configured with 1/0 to the Micro Motion meter or modbus
communications. The preferred method is modbus communications. The following
illustrates the wiring for both options along with the other I/0O requirements:

Water Cut

Divert
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2.2 CONFIGURATION PC

Database configuration changes and historical data access for the FB107 are made
with a standard PC running Spartan Controls TUSPHD software or changes can be
made from the Proface display. There are 2 PC programs that can be used to interface
to the system:

. TUSPHD - PC Program for Configuration and Database Management
The TUSPHD program was written specifically for the FB107 system. The
program runs on Windows operating systems. The program allows for
configuration changes, data management and data logging functionality.

. ROCLINK - PC Program for Configuration of FB107
The ROCLINK program from Emerson runs on Windows operating systems.
The program allows for configuration changes of the software, 1/0 and
communications settings.

2.3 MICRO MOTION METER
The Micro Motion meter consists of a sensor that goes in the flow line and a transmitter
that processes data and provides output signals. The flow sensor used for truck

unloading systems is usually a model CMF300. The transmitter can be either an
RFT9739 (MVD), 2500 or 2700.

See below

CMF300 RFT9739 2500 2700

The Micro Motion transmitter provides measurement by modbus or a pulse output
representing volume flow and analog outputs representing density. Temperature should
be provided by a remote mount RTD or temperature transmitter. Once the Micro Motion
sensor is installed and the transmitter is working properly, a zero calibration should be
performed. The flow meter zeroing offsets any noise or vibration that may cause a flow
signal. The offset ensures accurate measurement of "zero flow" through the meter. All
initial setup and zero flow calibration of the Micro Motion meter should be performed by
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a Spartan Controls service technician. Additional details can be located in the Micro
Motion instruction manual available.

2.4 DREXELBROOK CUT MONITOR

The Drexelbrook cut monitor is an inline device that measures low concentrations of
water in hydrocarbon. The Universal IV electronics is used to provide digital signal
processing of the signal. The cut monitor provides a 4-20mA representing 0-5% water
cut to the FB107. The water cut signal from the Drexelbrook is uncorrected for
temperature and density effects. The signal is corrected in the FB107 resulting in a fully
compensated water cut measurement. The calibration of the cut monitor is based on the
density range of incoming liquids. The calibration must be calculated and performed by
a Spartan Controls technician. Additional details for Drexelbrook can be located in the
instruction manual.

2.5 TEMPERATURE TRANSMITTER

An external temperature measurement is required to comply to Directive 17 accuracy
requirements. The recommended measurement is by an in line RTD that can be wired
directly to the FB107. A temperature transmitter can also be used in place of the RTD
and feed into the FB107 by an analog input signal.

2.6 GROUND PERMISSIVE INTERLOCK (GPI)

The ground permissive switch prevents trucks from unloading if they are not properly
grounded. If the truck is grounded properly continuity is achieved between the two wires
at the clamp. This closes a contact and sends the ROC a discrete high signal which
allows the driver to proceed with the unload. If the truck is not grounded properly the
ROC receives a discrete low and system will not allow proceeding until the clamp is
properly secured. The input is normally off and will only start with a properly grounded
circuit.

The unload process will not he halted if continuity is lost during unloading.

2.7 3-WAY DIVERT VALVE

A 3-way divert valve can be used to divert dry oil to the sales oil tank and reduce
reprocessing fees. It is recommended to use a 3-way valve instead of 2 individual
valves for safety reasons. Using a 3-way valve will prevent the possibility of blocking the
flow incase actuator failure occurs. If flow is blocked the result is generally an oil spill
due to over pressuring of the truck hose. The divert valve is controlled by a DO signal
from the FB107.
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2.8 INLET BLOCK VALVE

A BLOCK valve can be used to prevent unloading access without proper identification
and grounding. The ESD valve is controlled by a DO signal from the FB107.

2.9 AIR ELIMINATOR

An eliminator is required for truck unloading installations per Directive 17 installation
guidelines for truck unloading. The air eliminator will reduce or eliminate any gas slugs
at the beginning and end of the unloading process. The air eliminator is a small
separator that allows liquid to pass through and gas to vent from the top. The gas can
be vented to a storage tanks or the vapor recovery system.

3.0 INSTALLATION

The following section details the installation of the major hardware components. It is
recommended that this section is followed closely to ensure that the system will work as
designed. If there are any problems with installing the equipment as shown, or if there
are any questions, please contact Spartan Controls MI Dept. at (780) 468-5463.

3.1 OVERALL SKID UNIT

The typical skid unit layout is illustrated as follows. Micro Motion mass flow system
consists of two parts, a sensor and a transmitter. The sensor should be installed in the
flag position as illustrated below. In some installations the Phase Dynamics and 3-way
divert valve are installed optionally. For wiring details please consult the wiring prints
supplied by Spartan Controls.

spartancontrols.com Page 13

Burnaby | Calgary | Edmonton | Fort McMurray | Fort St. John | Grande Prairie | Midale | Prince George | Regina | Saskatoon | Whitecourt



Truck Unloading Systems FB107

Operation Manual for Pro-Face Display Rev. August 2020
Micro Motion / Phase Dynamics / Drexelbrook Installation Spartan Controls
Truck Unloading Skid

Outside Building |Inside Building

Suggested Piping Sketch
Vent to vapor recovery ? Drexelbrook

or spill box Cut Monitor

(Customer defined) NOTE: Pipe length must be

/ minimum 30" center to center

TP
Spill Box X

Block Valve
Check Valve
Air .\-Ilcrlo Block Optional 3 Way
. Motion Valve Divert Valve
Eliminator CMF300
Phase
Dynamics FLOOR

The Micro Motion RFT9739 or 2700 transmitter can be mounted in the unloading
building or pipe stand mounted near the driver interface box. If using a model 2500
transmitter it should be DIN rail mounted in the unloading panel.

3.2 FB107 TUS Panel

The enclosure is designed for installation in a Class 1 Division 2 location and is rated
NEMA 4 so it can be mounted outside. The panel's outer door should remain closed in
sub-zero temperatures to maintain proper temperature inside the panel.
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4.0 Wiring

4.1 Power Wiring Overview
Panel Power Requirement: 120 VAC 15 Amp service
The panel requires a 120 VAC source. The following illustrates the overall system wiring

for clarification.

Driver
Interface

120 VAC

(24 VDC Optional)

Note 1 [ —

To rail car

e |

3" Micro

Eliminator Motion Meter
Drexelbrook
CutMonitor
ltem Signal Signal Wiring Wiring / Power
Type Represent Responsibility Requirement
Truck Power Customer 120VAC, 60Hz,
Unload Input single phase (15
Panel amp)
Modbus Micro Motion = Customer 2 Wire Communication
Flow &
Density
spartancontrols.com Page 15

Burnaby | Calgary | Edmonton | Fort McMurray | Fort St. John | Grande Prairie | Midale | Prince George | Regina | Saskatoon | Whitecourt



Drexelbrook

BS&W
Ground
Permissive
Micro
Motion
CMF300M
Sensor

Micro
Motion

Transmitter

ESD Valve

spartancontrols.com

Analog Inputs

RTD
Discrete Input

Discrete Outputs

Analog Output
Power Input

Power &
Communication
|.S.

Power &
Modbus

Power Input

BS&W

Temperature

Ground
Permissive

ESD Valve
Water Alarm

Water Cut

Process
Measurements
& Diagnostics

Flow &
Density

Customer

Customer
Customer

Customer

Customer

Customer

Customer

Customer

Customer

24VDC, 4-20 mA
(Sourced by panel)
3 Wire Input

Dry contact SPST
(Sourced by panel)
Dry contact DPDT,
120VAC or 24VDC
(Sourced by panel)
4-20 mA, I.S.
(Sourced by panel)

120VAC, 60Hz,
single phase
Hardware
dependant 4 wire
communication
(Sourced by Micro
Motion transmitter)
Hardware dependant
Modbus
communication
(Sourced by panel)
120VAC/24VDC
depends

on valve selection
(Sourced by panel)

© Spartan Controls 2020
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Panel Communication Wiring Overview

FB107
SLOT 0
CPU/I0 MODULE
MICRO MOTION
R%?‘M815 ——————————————————— 2500/2700
OPTIONAL
[T ) S - REMOTE
RS232 ACCESS MODBUS
T PRO-FACE
PORT il
SLOT 1
RS—485 MODULE
OPTIONAL
___________________ REMOTE
ACCESS MODBUS

Field Wiring Overview

~ ==

Driver
Interface
Remote
2 wire Discrete . Printer
from panel .  —
GPI
(Optional)
3 wire AC
from panel I
é [ 2Wire 1.S.
4-20mA
pl g
Inlet Air 3" Micro
Block  Eliminator Motion Meter
Vaive
(Optional) Drexelbrook
CutMonitor
spartancontrols.com Page 17
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4.2 Field Wiring

Note: Micro Motion (Density, Temperature and Volume Flow) wiring may vary
depending on transmitter model and mounting location. Consult Spartan Controls for
questions.

There are 2 standard wiring options used. The preferred method is using the second
illustration where the Micro Motion is wired for modbus communications.

Water Cut 4

'Water Cut
==

ESD

.

Water
Alarm
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5.0 Configuration
Technicians use the following programs for system configuration and calibration:

. PROLINK 2 MMI CONFIGURATION

. HARTWIN DREXELBROOK CONFIGURATION

) TUSPHD PC PROGRAM FOR CONFIGURATION OF TUS
SOFTWARE

) ROCLINK PC PROGRAM FOR CONFIGURATION OF FB107

The operator of the system should only require the TUSWIN program for configuration,
data access and maintenance.

5.1 Configuration of FB107
The Drexelbrook is always wired to Al-2, Al 2 Slot 0.
The Ground Permissive Dry Contacts must be always wired to DI-4, DI 4 Slot 0.

If the Meter SFP Landing is set to “0 = Disable Polling” then the 1/0 Assignment from
the meter will be:

Meter Density in g/cc 4-20 mA wired to Al-1, Al 1 Slot 0.

Flow Temperature in Deg C must be wired to RTD input Al-3 Al 1 slot 0

Flow Pulses from Meter wired to PI-1, Pl 1 Slot 0.
If the PhaseDynamic SFP Landing is set to 0 then the Phase Dynamics logic is ignored,
there are no AINs available for the Phase Dynamics. Polling address’s are:

MMI modbus polling = 1 PDI modbus polling = 11

Analog Inputs

Variable Units Range Scan Filter
Period
Density g/cc Oto1.6 05s 3
Temp Deg C -20t0140 0.5s 3
Cut Dielectric Calculated 0.5s 3
spartancontrols.com Page 19
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Pulse Input (If Used)

Variable Units Scan Period Conversion
Flow M3/min 1s 100,000

Port Baud Parity Data Stop Bits
LOI 19200 None 8 1
COoM1 19200 None 8 1
MMI -

PDI

DISPLAY 19200 or None 8 1
Proface 57,600

OPTION 19200 None 8 1
CARD

Modbus port

COM 2 9600 None 8 1
Printer

NOTE: Set Display Port Owner for ROC/Modbus Slave

CPU CARD SETTINGS:

Clock Speed Sleep Mode

i O
20,4917 MU= Enabled Dizabled

Loop Output Yolkage
(« 147455 MHz " 10wolts & 24 valts

" 35864 MHz

Scan Penod [I/0, PID, FST)
" B0ms & 100ms ¢ 1000 ms

spartancontrols.com Page 20
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PID & AGA:
Disable all PIDs under the Control tab.

Device Information

General | Pahiz)| Other Information| Revision Infa |

M aximum Active Histomy Points

PIDs: [B 0 Standard History : [0
AGAs: |4 1} Extended History : |0

updale | v 0K | X Cancel |
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Disable History Points

History Setup

Standard History ] Extended History

Mumber  Sample Humber  Mumber
of Paoints  [nterval of Entriez  of Days
Standard History : |0
Extended Histary : |D |ED leinutes ﬂ |1DDSD 420.00
Daily History Size Hiztary Time Stanmp
(v 35 Dayz " At Beginnig of Period
™ BODays {# Al End of Period
MHote

MHumber of Standard Hiztory Points: O - 100
Mumber of Externded History Pointz: 0 - 25

deale | v oK | ¥ Cancel |

spartancontrols.com Page 22

Burnaby | Calgary | Edmonton | Fort McMurray | Fort St. John | Grande Prairie | Midale | Prince George | Regina | Saskatoon | Whitecourt



Spartan Controls
System FB107
Rev. August 2020

Truck Unloading

Loading Software:

There are 5 programs to download in the FB107. Load software into the ROC by the

following steps:

1) Clear All existing user programs
2) Choose and download & start user programs
3) Make sure both programs are Status ON

4) Initialize the database in the ROC through the Pro-Face configuration

User Program Administrator

IJzer Programs Installed in Device

1-FB107 ROCTUS TusPhd
2-FB107 ROCTUS TusPhd2
3-FB107 ROCTUS TusPhd3
4 -FB107 ROCTUS TusPhdd
]
E

- o Program
- Mo Program

Clear | Start | Stop |

Dowwnload Uzer Program File

Mame :

Wersion :
Created :
CRC:

Entry Pt
Displays :

FB107 ROCTUS TusPhdd

Few 1.00g Libram Yerzion : Rew. 0
12/01/2008 16:53:18  DRAM Used: 16384
0xD7F8 FLASH Used: 48975
0500000

23,30

Statuz : |Running

YWerzion : Fewv 1.00g

Created : 12/41/2008 4:53:18 P
CRC: OuD7FE

Size 48975

Mame: FEI107 ROCTUS TusPhdd

|D:'\LIBH.¢.F|Y"~THKLINLDHTLIS ROCFE107%FBI107 Programiyers1 00%ers 100g4%E1  Browse ..

Davanload & Start | Davnload |

spartancontrols.com
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COM Ports:

There are 5 COM ports used on the FB107 for truck unloading.

LOI Port — Used for ROCLINK and TUSWIN

COM 1 485 Port — Micro Motion COM 2 — Printer

485 Port Optional (Slot 2) — Modbus Com to host system Display Port — Pro-Face
display interface

NOTE: Set Display Port Owner for ROC/Modbus Slave

FB107
SLOT 0
CPU/I0 MODULE
MICRO MOTION
R 2500/2700
OPTIONAL
comMz L] REMOTE
RS232 ACCESS MODBUS
STSPLAY PRO-FACE
PORT HML

SLOT 1
RS—=485 MODULE

OPTIONAL
——————————————————— REMOTE
ACCESS MODBUS

5.2 Configuration of Micro Motion

Note: Even when communicating by modbus units configuration is required.

Volume Flow M3/min
Mass Flow Kg/min
Density g/cc
Temperature C

Analog Outputs

Slug Flow Low Cut

Variable Units Range  Dampening Low Off
Density glcc 0to1.6 0.8s 0.1g/cc 0
below min
density
Temp Deg C -20t0 140 24s NA NA
spartancontrols.com Page 24
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Pulse Output

Variable Units Scaling
Volume Flow | M3/min 100,000 P/M3
Com Ports
Baud Parity Data Stop Bits
19,200 None 8 1

5.3 Configuration of Proface

The Proface display has a configuration file that is loaded with the Proface software
utility. The configuration software is called GP-Pro EX. The configuration file is provided
by Spartan Controls.
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5.4 TUS Software Configuration Using Proface Unit
Configuration Menu

Operator Menu

Waiting For Login

£

LOGIN: The CONFIGURATION MENU
allows configuration of common options
in the system. To access the
OPERATOR MENU touch the Spartan
Controls logo in the top right corner of the
display. This will bring up 3 optional
screens to choose from.

LOGIN: The 3 screen choices allow for
maintenance (configuration changes),
reprinting of tickets or alarm menu. Select
the left hand maintenance icon.

OPERATOR MENU: Select the

OPERATOR
MENU button. You will see a keyboard

menu appear asking for a password.
Password is 1000.

.:’ CK: : o i b J
8 Operator Menu '
&
Prover -

-~
oy |
&
h_
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OPERATOR MENU: The OPERATOR TruckiSaaianics [y
MENU allows the user to add or edit
TRUCKING COMPANIES or WELL
LOCATIONS. You can also make basic
CONFIGURATION changes, view
TOTALS and edit TICKET HEADERS.

Add Company

TRUCKING COMPANIES: Selecting m
TRUCKING COMPANIES allows access

to add, edit or print a list of companies.

s

v

TRUCKING COMPANIES: To add a new
trucking company use the up arrow to an
open truck code # then enter the truck
company name the SAVE.

WELL LOCATIONS: Selecting WELL
LOCATIONS allows access to add, edit
or print a list of locations.
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Truck Unloading

WELL LOCATIONS: To add a new well
location use the up arrow to access an
open well code #. Edit the fields as
required then SAVE. Typical well
configuration is illustrated. If you expect

& water densities in the database should
be maintained. Consult Spartan Controls
for details.

to have free water or wet oil (>5%) the Ol s

CONFIGURATION: Selecting
CONFIGURATION allows some
operational configuration settings.
Consult Spartan Controls before making
any changes as they will affect system
operation.

TOTALS: Selecting TOTALS allows
viewing of the last load totals and daily
production numbers.

TICKET HEADERS: Selecting TICKET
HEADERS allows editing of 5 lines of
custom ticket messages.

spartancontrols.com
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Proving Screen

Waiting For Login
£ s

LOGIN: The CONFIGURATION MENU
allows configuration of common options
in the system. To access the PROVER
MENU touch the Spartan Controls logo
in the top right corner of the display. This
will bring up 3 optional screens to
choose from.

LOGIN: The 3 screen choices allow for
maintenance (configuration changes),
reprinting of tickets or alarm menu.
Select the left hand maintenance icon.

PROVER MENU: Select the PROVER
MENU button. You will see a keyboard
menu appear asking for a password.
Password is 222.

Advanced Menu
h '

| CurrentMeter Factor= 0. 1000

PROVER MENU: The PROVER MENU Hlst0|y:
allows the user to enter the most recent CYMWDD S HEMMS > MeteT Factor

meter factor. The system will maintain @ 0. Bpeaa
the last 12 meter proves in history. The i 0. PaBRA
meter factor should always be between 0. 80000
0.9975 and 1.0025 in most cases g 0. 8000
' ' ' 0. 60000
] ] 0. Bpeea
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Historical Tickets

LOGIN: The CONFIGURATION MENU
allows configuration of common options
in the system. To access the HISTORY
MENU touch the Spartan Controls logo
in the top right corner of the display. This
will bring up 3 optional screens to
choose from.

LOGIN: The 3 screen choices allow for
maintenance (configuration changes),
reprinting of tickets or alarm menu.
Select the left hand maintenance icon.

,:;x-: = L fpei !
HISTORY MENU: Select the HISTORY | iaukubatulll
MENU button. You will see a keyboard e e '
menu appear asking for a password. - - ~
L .I
Advanced Menu

No Password is Required.
IENTER YOUR SEQUENCE # OR USE THE ARROWs  Last L oa i
TO SCROLL THROUGH THE DATABASE
Enter Sequence #}] w |

HISTORY MENU: The history display irac Code:0

past unloading tickets. You can use the eigh B111: @
up/down arrows to view tickets or enter a Vi1 Bensity(arec): 0. 00000

specific sequence number. Any ticket in ey Flaving begt .00

‘R Water @ 5degl: 0.00

history can be reprinted. b1y Beasity(alec): 0 00000

NOTE: The system also maintains long T L ML T

term ticket and load data in a flash drive. AT Water Cut(R): 0.00 ﬂ

Unload Minutes: 0.0
Well Shrinkage B: 0.0
Total Kilograms: 0.00
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Advanced Menu

Waiting For Login

£,

LOGIN: The CONFIGURATION MENU
allows configuration of common options
in the system. To access the
ADVANCED MENU touch the Spartan
Controls logo in the top right corner of
the display. This will bring up 3 optional
screens to choose from.

LOGIN: The 3 screen choices allow for
maintenance (configuration changes),
reprinting of tickets or alarm menu.
Select the left hand maintenance icon.

ADVANCED MENU: Select the PR :
OPERATOR ; — 4
MENU button. You will see a keyboard » =
menu appear asking for a password. 2

Password is 4685463.
Advanced Menu
h
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ADVANCED MENU: The advanced
menu contains options that should only
be made at start up or during service. No
changes should be made in this menu
under normal operation.

High Drive Density

MM Fauk Alarm Level Save Flash

Alarm Menu

Waiting For Login
o .

LOGIN: The CONFIGURATION MENU
allows configuration of common options
in the system. To access the ALARM
MENU touch the Spartan Controls logo
in the top right corner of the display. This
will bring up 3 optional screens to
choose from.

LOGIN: The 3 screen choices allow for
maintenance (configuration changes),
reprinting of tickets or alarm menu.
Select the right hand alarm icon.
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ALARM MENU: The alarm menu allows
for viewing of system alarms. The alarm

monitoring can also be enabled or
disabled.
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Reprinting Tickets

LOGIN: The CONFIGURATION MENU
allows configuration of common options
in the system. To access the TICKET
MENU touch the Spartan Controls logo
in the top right corner of the display. This
will bring up 3 optional screens to
choose from.

LOGIN: The 3 screen choices allow for
maintenance (configuration changes),
reprinting of tickets or alarm menu.
Select the middle ticket icon.

Waiting For Login

|
y DACK

]

PRINT TICKET MENU: The historical
tickets are displayed. You can use the
up/down arrows to view tickets or entera
specific sequence number. Any ticket in
history can be reprinted.

spartancontrols.com

Immmiﬂl’l_‘ﬂl

Last Load
TO $CROLL THROUGH THE DATABASE
Enter Sequence #} %;
TETTIMRI00 HA: MM ~

Truck Code: 0

Well Codes:0

Weigh Bill:

Railcar #:

031 Density(gicc): 0.00000
Water Density{gicc): 0.00000
wvg Flowing Degl: 0.00

% Water @5degl: 0.00

Net Yolumeim3): 0.00

wvg Density(glcc): 0.00000
4C 0i1 Density: 0.00000
#C Water Density: 0.00000

A0 Water Cut(®): 0.00 _ '
Unload Minutes: 0.0 ‘ ;

‘Well Shrinkage B: 0.0

Total Kilograms: 0.00
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5.5 TUS Software Configuration Using TUSPHD Software
INSTALLATION

MANUAL INSTALLATION (will work on XP or any PC having an existing VB6.0
application previously installed)

1. Create a folder (TUSPHD) C:\TusWin

2. Copy the files provided by Spartan Controls into the folder:

3. If you have a previous version installed back up the files in the data directory
then delete to entire data directory. Overwrite the existing files in directory
with the updated files.

4. Run ROCTUSPHD.exe and a sub folder named C:\TusPHD\Data will be
created. In the data directory will contain the configuration and history files for
the system.

CONNECTING TO HARDWARE

Communications are established between your PC serial port and the ROC LOI serial
port. The LOI port must be wired into the CPU card or direct connection to the CPU card
is required.

Local (LOI)
Communication
Port

Slot 3= 1/0or

Slot 0 = CPU MVS module

Module

Slot 2 =10,
MVS module,
or COM
module
(COM2)

CPUIO *
Assembly

Slot 1=1/0,
MVS, or COM
module (COM3)

Wire Channel
Cover

Input Power Display Connector
Connector ey,
Dual-Variable

Sensor Connector

Memory Backup
Battery Connector

PC port LOI port

1 o . 1

2 . 2

3 e L] 3
4 e L] 4
5 * * 5
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OPERATION

IMPORTANT:

The program has a single location and truck database. When you upload you will over
write the database file on your PC. When you download you will over write the database
in the ROC. It is strongly recommended that you regularly back up your data base files
to another location on your PC for future access. Your database records are located in
the ROCTUS.MDB file of the TUSPHD data directory.

The TUSPHD software can be used for configuration changes, database management
and trouble shooting. When starting the program you will have the screen illustrated
below.

Spartan Controls FB107 TUSPHD Vsn 2.18

Config ROC Com Settings Connect To ROC
Wiew ROC Ticket History Edit ROC [nputs and Clock,
AUTO Create FDC "FDEDATA.DEY Edit ROC Locations
b anually Create "FOEDATA. DB Edit ROC Trucks
Broveze/Edit FOC Files Edit TUS and Mizc TUS Canfig
Configure Location MDB beter Fault Configuration
ConfigureT mck MDB heter Factor Histor
Data Logger Fun Time Data
ERCE Test Cazes Exit FE107Tus'win Program
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A brief out line of the menus are listed in the following table:

Config ROC Com settings Connect To ROC

Allows for communication changes to  Start communications to ROC for data
ROC transfer

View ROC Ticket History Edit ROC inputs and Clock

Upload and viewing of truck tickets Confirms communication to ROC
Auto Create FDC FDEDATA.DB Edit ROC Locations

Configuration of FDC files for accounting Viewing & editing of well database in
program FB107

Manual Create FDC FDEDATA.DB Edit ROC Trucks

Configuration of FDC files for accounting Viewing & editing of truck database in
program FB107

Browse/Edit FDC Files Edit TUS Configuration

Configuration of FDC files for accounting Main system configuration screen
program

Configure Location MDB Meter Fault Configuration
Configuration of well database in PC Allow configuration of fault configuration
database settings

Configure Truck MDB Meter Factor History

Configuration of truck database in PC  Historical records of meter proves
database

Data Logger Run Time Data

Upload up to 8 truck unload datalogs View data while truck is unloading
ERCB Test Cases Exit

Allows verification of volume calculations Exit Program

Config ROC Com Settings:
This screen allows communication changes in your ROC. Leave settings as default.

Connect To ROC
Change PC Com Settings:
This screen allows communication changes in your PC. This will be set up at startup

and should not be changed under normal operation. Most common setting is COM 1
19200, n, 8, 1
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View Ticket History
Allows viewing and uploading of historical tickets in ROC. You can also set a contract
hour for your accounting records.

IMPORTANT:
The program has a single location and truck database. When you upload you will
overwrite the database file on your PC.

ROC Historical Data

Previous | 1] | Mext | 0il Denzity afco li

Sequence Mumber li Wat Density gloc li
M DDHHMM | Ayg DegC Ii
Wat Cutat15C [
Met Yol m3A150 Ii
&g Load ka/m3 li

Truck Company
Location L5D

Location Compary

Drriver W ay Bill AutoComp Oil Den
. . Aol Wwhat D
Show PYRE Configuration sl
AutoCaomp 'Water Cut
Set ROC Contract Hour Fi Flow Minutes
Shrinkage
|Ipdate Ticket Datal ase from ROC ,

k.ilograms

Download Ticket DataBase to ROC Refresh Return
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ROC Clock
Allows viewing of ROC Clock to verify communications to ROC.

U OC K
Seconds | 49 Day 21
Mirutes | R Maonth 12
Hewrs | 18 “ear E
Ells LOw Ells HIGH Els
Denzity 0.4000 1.4000
DegC -20.0000 140.0000
Cut kon 1.2000 2.8000
kA 3AAIN b3
Flawy [nput | |
Refresh Retun

Configure Locations:

This screen allows the editing and new location entry. The location entry requires the
information illustrated below. Most of the entries are self-explanatory. The minimum and
maximum oil densities are the expected limits of density you expect for this location for
use when the AutoComp software is enabled. The same entry is required for water
densities.

NOTE: The Oil Range +/- will automatically update the minimum and maximum oil
densities. It is recommended to keep this limit to less than 0.10 value.
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Truck Unloading

| Configuring Local Databaze

Search Location DataBase | e | 1 | Mext |
Location Code [Min 3 Numeric Char) IT
Location L3D [Max 20 Char] | Default ‘el LSD
Location Compary [Max 20 Char) | Default 'Wel Hame

0il Dengity at 15C [0foc] 02000

01100

Minirurn Qil Density at 15C [g/cc) 0.5900

il Range +/-

b awimum Oil Dengite at 1560 [gfoc) 09100

Wfater Density at 15C [g/oc) 1.0200

irirnurm W ater Denzity at 15C [géoc) 19991

b amirnuamn ‘i ater Dengity at 150 [gioc] 1.1200

Cut Monitar BT rim in Dielectric Units 0.0000

FOC Mame |

Lizt#Sort Location. FocT us. Mdb B ecord

Add Mew Record | Delete This Record

|Jpload Recards Fram ROC

Download Records to ROC

Impart A ecords fram *WEL File

Irmport B ecords fram another B ocTus Mdb D atabase

Return

IMPORTANT:

The program has a single location and truck database. When you upload you will over
write the database file on your PC. When you download you will over write the database
in the ROC. It is strongly recommended that you regularly back up your data base files
to another location on your PC for future access. Your database records are located in

the ROCTUS.MDB file of the TUSPHD data directory.
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Edit ROC Locations
Allows viewing and editing of well locations in FB107.

Yiew ROC Locations

Yiewing ROC Locations

Previous | 1 | Newt |
Location Code [Min 3 Murneric Char] IT Save to BOC |
Location L5D [Max 20 Char] | Default Well LSO Save to ROC |
Location Company [Max 20 Char] | Diefault Wl Mame Save to ROC |

il Density at 15C [g/cc) w S ave to RO

kdirirurn Oil D enzity at 15C [g/zc] IW Save to BOC

b amirnurn Oil Denzity &t 15C [g/oc) Iw Sawve to ROC
Whater Denzity at 15C [g/oc] IW Save to BOC

kinimurn ' ater Denzity at 15C [g/cc) Iw Sawve to ROC
b aximnuim tafater Density at 15C [gdoc] IW Save to BOC
Cut Monitor BTrim in Dielectric Units IW Save o BOC

Refrezh | Return

Configure Trucks
This screen allows the entry of up to 100 trucks. The truck entry requires the information
illustrated below. You require a 1 to 4-digit code along with a truck company name.
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Configure Truck Database
Configunng Local D atabasze

Search Truck DataBase Previous | i | Mest |
Truck Code [Max 4 Murneric Char) | o001 Save to BocTus Mdb |
Truck Comparw [Max 20 Char) | Diefault Truck Mame Save |
FDC Mame | Save I

Lizt/Sort Truck RocTus Mdb

Add Mew Record Delete This Record

Upload Recards fram ROC

Download Records ta ROC

Impaort R ecords fram * TRE File

Return

Import Records from anather RocT us Mdb Databaze

IMPORTANT:

The program has a single location and truck database. When you upload you will over
write the database file on your PC. When you download you will over write the database
in the ROC. It is strongly recommended that you regularly back up your data base files
to another location on your PC for future access. Your database records are located in
the ROCTUS.MDB file of the TUSPHD data directory.

View ROC Trucks
This screen allows viewing and editing of the trucks in the FB107.

| Wiewing ROC Trucks

Previous | 1 | Mewt |
Truck Code [Max 4 Humeric Char) I 0o Save to BOC I
Trck Company (ka2 20 Char) | Default Truck Mame Save I
Refresh | Returh |
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Data Logger

This screen allows you to enable data logging of consecutive unload records. The PC
has to remain communicating to the ROC for this option as the records will be saved to
your hard drive.

Display Run Time Data

Sequence Number I 10001 UNLOAD AUTOCOMP
b 3/ Min 0.000 00154 TOTAL M315C 000000
RAk M3 0.01540 0.000 BSW CUT [ oo [T

|
|

Flaws GACC | 1.00031
|

|
|
|
11.40 [ ooon INSTEUT [ goon
|
|

0.000 MOC CUT [ oo [F
DEG C
RawBsw' | 21059 0.00 AW CUT [ oo

0 =0IL, W ="WATER |

1.00048 WICF [ o000
| 0.00000 WAT 15C | 0.00000

iew Log Mumber 1 of 8
e e e [~ 1.00252 CTL [~ n.00000
LOG SAMPLE MUMEER I 001544 OIL15C I 000000
I 1 O I 101,95 Flows kPa
Nest | Random Access | Previous I 1.00000 CFL
OLD/MEW LOC DEM MEW LOC DEM
Trend RunTime Wiew Shared Memory

[ 0.E0000 Do at 15C [ o000
Send Thiz Log ta File Wiew Logaer Seagments I 1.02000 Ciws &t 15C I 0Lannn0

Send &ll ROC Logs To Files

Filename: Return |
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View TUS Configuration:

This is the main configuration screen for the system operation. The configuration can
also be made using the front keypad per section 5.3 of this manual. The configuration of
this screen will likely not change after initial commissioning and startup. The definition of
each setting is explained in more detail in section 5.3 of this manual.

TUS Configuration in ROC

Release Yersion | Rew 4.18d FB107 ROCTUS TusPhdl

Meter Factor [ 0000 O=wetload 1=Diyload [
BswEnable [ 1 0=Std 1=RevDwtDowt [
BewDivett | 5000 Meter SFF O=Disable [ 1

Bew Global B Facter [ gooon FhaseD SFP O=Disable [
Cut Switch Point [ 480 Tank LevelAAINTLP [ godpo0
DeltaDen (kGMI) [ 200 Tank &lam A DINTLP [ ggooon
ACMinFlow [ p330 Tank LevelBAINTLP [ godp00

AC DerDevikG/m3) [ pzo00 Tank &lam B DN TLP [ ogooon
DryOilDecide [ 4p TankLevel CAINTLF [ godpo0

Oil Dielect Limt [~ 180 Tark &lam COINTLP [ ogooon
AutoCompEnable [ o Tank Level DAINTLP [ ggooon
MextSeqMum [ qooot Tark Alamn DDINTLP [ oo-o0on

Ticket Copies [~ 1 Flow DegC Souce TLP [ 030214

MNoFlow Timeout Secs [ gon WiaterValve TipCut [ 9500
Ticket Option 1 ="w'at and Dy Tank 18C, 2 = Day Totalz 152, 3 =Both #
Wateralve DO TLP [ opooo0 BSWw High Density Limit [ gaso0
HeawpDilbTrimalec [ naon

Mize Canfiguration ltems

Refresh Return
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Release Date
Meter Factor

BSW Enable

BSW Divert

BSW Global B

Cut Switch Point

Delta Density
Autocomp Min. Flow
AC Dens Dev

Dry Qil Decide

Oil Dielectric Limit
AutoComp Enable
Next Sequence Number
Ticket Copies
NoFlow TO

O=Wet 1=Dry
O=Std 1=Rev

Heavy Oil b Trim Density

Software version
Meter factor entry after proving
Cut Monitor installed? 0 =No 1 =Yes

Divert water cut for 3-way divert valve

See Note A

Low water cut calibration offset for all wells

< 5% water cut only

(a change of 10 is approximately 1% water cut)
Point where calculation switches from cut monitor to
Micro Motion density (default 4.5)

Minimum flow for AutoComp calculation

Density tolerance decide for AC

Water cut limit to accept AutoComp oil calc

Water cut limi to accept AutoComp oil calc

Low limit dielectric for AutoComp calc

AutoComp = 0 off, 1 code, 2 automatic

Load tracking counter

Printed ticket quantity

Load will terminate if no flow is present past setting
Wet/dry oil logic

DOUT Discrete Out Logic setting

Calculation offset for heavy oil BSW

Note A: When the oil goes from wet to dry there is a delay count of approximately 50 seconds before the

valve switches.

When the oil goes from dry to wet there is a delay count of approximately 5 Seconds.
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Truck Unloading

Run Time Data

Allows viewing of data during unloading process.

spartancontrols.com

Current Flow bMeter

Freviouz Load Ticket Data

T pooo | M3Min 0
[ aopg KG/M3 0
135 FlowDeaC 0
0.00 % Inst Cut I
T oon % AwgCut g
" noog RawM3
1 Curent Truck Code 0.0000
1 Curent'sll Cods 0.0000
— ooog DavwOilTotal 15C 0.0
T noo0 Dawwater Total 150 0.00
" nooo DayEmulsion Tatal 15C 0.0000
T 0 Funtime Met Oil M3 at 150 0.0000
] Runtime Het 'water at 15C 0.0000
1 Runtime Flaw Minutes n.a
I} Future 0.0000
0.0000
0.00
Current Load Dy Tank M3 15C | o.000 .00
Current Load et Tank M3 150 | 0000 0,000
About Modbus Registers gggg
1]
1]
1]
1]

Refresh

Ticket Sequence Number
FYMMDD

HHH4M

Ticket Truck Code
Ticket well Code
Ticket weigh Bill
afoc Oil at 16C
afoc water 150
Ayg DegC

Z Cut15C

Load OIL M3 at 15C
Load "WATER M3 at 15C
Maormal k3 at 150
Avg kGAM3

AL Dil GACC

AL Wat GACC

AL Cut %

Flow Minutes
Shrinkage

Dy Tank M3 180
Wwiet Tank M3 15C
Future

Future

Future

Future

Returk
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Meter Factor History
Historical records for up to 20 meter factors are maintained by the system.

Meter Factor History

mrmndd hhramzz Meter Factor
| DB0907 | 090525 | 1.00000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 000000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 000000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 000000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 000000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 0.00000
| 000000 | 000000 | 000000
Refrezh Return
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ERCB Test Cases

The ERCB test case menu allows you to test the calculations being performed by the
FB107 system. The calculation tested in the API1 2540 2004 calculation during dry oil
conditions (when water cut is less than configured cut switch point). By selecting the
ERCB test case 1-10 an excel file is created in the data directory showing the results of
the test as dictated in Directive 17.

Execute 3 1=Execute 2=lnProgresz 3=Complete O=Emor
Azsign Commadity i 0=Crude 1=Fueldil 2=JetFuel 3=Gazcline 4=Lube EFRCE Test Caze 1
Set Flow G/CC 080000 Flaw G/CC
Set Flow DegC 18.66900 Flow DegC EIRIEE Vst bemn 2
Set Flow kFPa 10125000 Flaw kPa ERCE Test Case 3

80253860 KG/M3 ot BOF ERCE Test Caze 4
099654 CTL b0 BOF
1.00000 CPL to 0.0 PSIG ERCE Test Caseb
099654 CTPL to BOF atnd 0.0 PSIG

Set Baze Degl 15.00000 Carrect bo this Baze DegC ERCE Test Case F

202 96370 Flaw kG/M3 at 15C ERCE Tact Case?
099631 CTLtwoBazeC
1.00000 CPL to 0.0 kPaG ERCE Test Case 8
099631 CTPL to Base C and 0.0 kPaG

Set Gross Yolume 000000 43 at Flow DeglC
0.00000 M3 at CTL ERCE Test Case 10
000000 k43 at CTPL

ERCE Test Caze 3

Refresh ‘ Retum

5.6 TUS Software Configuration Using ROCLINK800

System configuration can be done by ROCLINK800 software however the tickets, truck
and well database can only be viewed one field at a time. For viewing and editing of the
system wells and trucks it is recommended using TUSPHD software.
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6.0 Operation

6.1 Operating the Truck Unload Panel
The following provides the truck unloading instruction for the Transloader and Truck
Unloading system software.

LOGIN: There are 2 selections at
LOGIN.

If you select the RAILCAR button you
can enter is a batch mass & volume for
the rail car. If the mass or volume is
reached an alarm will be posted on the
bottom of the display. To initiate the
unloading process touch the “LOGIN”
button.

ENTER THE TRUCKING COMPANY CODE
AND VERIFY THE COMPANY NAME
THEN PRESS NEXT TO FROCEFD

TRUCKCODE= [

TRUCK COD_E: Enter thg TRUCK CODE ST
from a predefined numerical list.

ENTER THE WELT CODE AND VERIFY THE
LOCATION THEN PRESS THE NEXT
BUTTON TO PROCEED

WELL CODE= [

WELL CODE: Enter the WELL CODE
from a predefined numerical list. LOCATION =
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TICKET NUMBER: Enter the truck ticket
number and rail car ID number.

VERIFY DATA: This screen shows the
selections made. If everything is correct
touch the NEXT key. If a correction is
required touch the BACK key.

GROUNDING & ALARMS: The alarms
or ground status is displayed on this
screen. If there are any alarms or the
truck is not grounded you will not be able
to proceed. If there are no alarms the
screen will proceed to the UNLOAD

DATA screen. EXIT

UNLOAD DATA: The UNLOAD DATA
screen displays the process data during
the unload process. If you are monitoring
the volume or mass for the rail car touch
the RAILCAR key to access the totalized
values for the rail car.
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RAIL CAR MASS & VOLUME: The
RAILCAR

screen allows the user to enter the
maximum mass and volume for the rail
car. After the entered target is reached
an alarm indication will be displayed on
the screen. You can disable the alarms :
on this screen if desired. 'WOPEnabled | WESTERabled | Reset

UNLOAD DATA: Touching the BACK
key will return you to the UNLOAD DATA Railcar |
screen.

LOGOUT: When the truck unload is Vokrme (m3)= 0200 '
complete you touch the LOG OUT key. | pansity fkaim3 5 0 Railcar l

LOGOUT: The final volume and average
water cut is displayed. This screen
allows you to confirm to STOP unloading
or go back to the UNLOAD DATA
screen. If you are done touch the STOP
key.
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Make Note of the Ticket Data and
Press the Print Icon For a Paper Copy

TICKET: The final ticket will be Carrier:

displayed. Touch the PRINTER key to  Ticket: 1

print the ticket. After printing is complete g:‘;‘;;[, Time {min): 0.00
the transaction will be completed and the Temperature {degC): 0.00
screen will go back to LOGIN for the next e 7ol 1. 0f

unload. Net Water {m3):  0.00

Total Volume fm3): 0.00 :
Total Kilograms {kg): 0 %’//
Density (kg/m3): 1 e

LOAD COMPLETION: After printing is
complete the transaction will be
completed and the screen will go back to
LOGIN for the next unload.

spartancontrols.com Page 52
Burnaby | Calgary | Edmonton | Fort McMurray | Fort St. John | Grande Prairie | Midale | Prince George | Regina | Saskatoon | Whitecourt



Spartan Controls Truck Unloading
System FB107
Rev. August 2020

6.2 NotlIn Use
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6.3 Historical Unload Data

Waiting For Login

£,

LOGIN: The CONFIGURATION MENU
allows configuration of common options
in the system. To access the HISTORY
MENU touch the Spartan Controls logo
in the top right corner of the display. This
will bring up 3 optional screens to
choose from.

LOGIN: The 3 screen choices allow for
maintenance (configuration changes),
reprinting of tickets or alarm menu.
Select the left hand maintenance icon.

HISTORY MENU: Select the HISTORY | tachiasetal]

MENU button. You will see a keyboard

menu appear asking for a password. !

No Password is Required.

Advanced Menu
h
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ENTER YOUR SEQUENCE £ OR USE THE ARROWS L&ltl.ﬂ&dl

s
- TO $SCROLL THROUGH THE DATABASE
- : e s fanc 8 Y|
HISTORY MENU: The history display T lruck Code:0 =
. . Well Codes:0 =
past unloading tickets. You can use the eigh 8i11: 0
. . aricar #: \
up/down arrows to view tickets or enter a 011 Density(giec): 0.00000 S
.pe . . Water Density(gicc): 0,00000
specific sequence number. Any ticket in b prediny Reics 4G -
history can be reprinted. Net Yolume (nd): 0.00 o
. . dvg Density(glcc): 0.00000 \
NOTE: The system also maintains long HCOiT Bensity: 0.00000
. . . ater Density: 0.00000
term ticket and load data in a flash drive. §C Water Cot(h]: 0.00 Sequence#
oad Minutes: 0.0
Well Shrinkage &: 0.0 v ‘

Total Kilograms: 0.00

6.4 Meter Proving

Volumetric Proving: This is the preferred method proving a Micro Motion coriolis meter.
Use either a Ball Prover or Compact Piston Prover to insure you can prove the normal
operating rate of the truck unloading. The transmitter should be configured to provide
the prover with 100,000 pulses per 1 m3. The volume pulse from the Micro Motion is
non corrected volume. The volume from the Micro Motion also does not account for any
previous meter factor entered in the unloading panel. The new meter factor directly
replaced the old meter factor in the system. The proving should be done at a constant
flow rate close to the normal unloading rate at the facility. The prover will calculate a
meter factor based on the formula:

Prover Volume / Micro Motion Volume

The meter factor can be entered into the system by the driver display, TUSPHD
software or ROCLINK software. The following is the Proface display instructions:

Proving Screen

LOGIN: The CONFIGURATION MENU
allows configuration of common options
in the system. To access the PROVER
MENU touch the Spartan Controls logo
in the top right corner of the display. This }&
will bring up 3 optional screens to
choose from.
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LOGIN: The 3 screen choices allow for
maintenance (configuration changes),
reprinting of tickets or alarm menu.
Select the left hand maintenance icon.

PROVER MENU: Select the PROVER
MENU button. You will see a keyboard
menu appear asking for a password.
Password is 222.

PROVER MENU: The PROVER MENU
allows the user to enter the most recent
meter factor. The system will maintain
the last 12 meter proves in history. The
meter factor should always be between
0.9975 and 1.0025 in most cases.
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7.0 Appendix

7.1 Modbus Access

FB107 ModBus Map as of Version 2.18 Date: April 2011
Default ModBus Soft Point 31 TusPhd Page 1 of 2
Start End Data T L P

0 1 1 17 30 2 Meter Flow Rate M3/Minute

2 3 2 17 30 3  Flow Density KG/M3

4 5 3 17 30 4  Flow °C

6 7 4 17 30 5 % Inst Water Cut

8 9 5 17 30 6 % Avg Water Cut

10 11 6 17 30 7 Load Accumulation M3 at Flow °C

12 13 7 17 30 8 Current Truck Code

14 15 8 17 30 9 Current Well Code

15 17 9 17 30 10  Day Oil Total M3 at 15°C

RN
oo
RN
©
RN
o

17 30 11 Day Water Total at 15°C

17 30 12  Day Emulsion Total at 15°C

17 30 13  Runtime Net Oil M3 at 15°C

17 30 14 Runtime Net Water M3 at 15°C
17 30 15  Runtime Flow Minutes

17 30 16 Future Runtime Variable

N DN DN N DN
o o ~ N O
N N N N DN
© N OO W -
[ . U U U N
a ~~ WO N -

Ticket Sequence Number Displayed
and Request SegNum Target

32 33 17 17 30 18  YYMMDD

34 35 18 17 30 19  HHMM

36 37 19 17 30 20  Ticket Truck Code
38 39 20 17 30 21 Ticket Well Code

30 31 16 17 30 17
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Soft Point 32 TusPhd Page 2 of 2
Data T L P
40 41 1 17 31 2 Ticket Weight Bill
42 43 2 17 31 3 g/cc Qil at 15°C for NOC
44 45 3 17 31 4 g/cc Water at 15°C for NOC
46 47 4 17 31 5 Flow Weighted Avg °C for Load
48 49 5 17 31 6 % Water Cut at 15°C
50 51 6 17 31 7 Load Oil M3 at 15°C
52 53 7 17 31 8 Load Water M3 at 15°C
54 55 8 17 31 9 Normal Load M3 15°C

56 57 9 17 31 10 Flow Weighted Avg kg/M3
58 59 10 17 31 11 Auto Comp Qil g/cc

60 61 11 17 31 12 Auto Comp Water g/cc
62 63 12 17 31 13 Auto Comp % Water Cut
64 65 13 17 31 14 Flow Minutes for Load
66 67 14 17 31 15 Shrinkage

68 69 15 17 31 16 Dry Tank M3 at 15°C

70 71 16 17 31 17 Wet Tank M3 at 15°C

72 73 17 17 31 18 Load Kilograms

74 75 18 17 31 19 Future Ticket Parameter
76 77 19 17 31 20 Future Ticket Parameter
78 79 20 17 31 21 Future Ticket Parameter
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7.2 Communication Wiring
The communication wiring to the FB107 panel is illustrated below.

FB107
SLOT 0
CPU/I0 MODULE
MICRO MOTION
RCS?""B‘E ——————————————————— 2500,/2700
OPTIONAL
co2  __ ________ REMOTE
RS232 ACCESS MODBUS
STSPLAY PRO-FACE
PORT HMI
SLOT 1
RS—485 MODULE
OPTIONAL
___________________ REMOTE

ACCESS MODBUS

There is also an additional combination port (LOI port) not illustrated. The LOI port is
used for configuration with the ROCLINK and TUSWIN program.

7.3 Water Cut Measurement

Spartan Controls Water Cut Offerings

The system water cut determination is typically provided in the following methods:
0-5% Density Compensated Drexelbrook Cut Monitor
0%-100% or 5%-100% Net Oil Density Comparison using Micro Motion
0%-100% Microwave water analysis using Phase Dynamics

Most systems incorporate the Density Compensated (Spartan U.S. Patent: 5,325,066,
Canadian Patent # 2,074,017) 0-5% monitor and the Net Oil Density Comparison (U.S.
patents# 4,689,989, 4,773,257) 5%-100% for the water cut calculation. The density
compensated water cut monitor is used to improve WC resolution to pipeline spec over
the 0-5% WC range. In heavy oil applications >930Kg/M3 it is beneficial to perform the
0- 100% WC calculation using a Phase Dynamics Microwave Analyzer. The Micro
Wave analyzer does not require a minimum oil/water density span in the calculation
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allowing it to provide significantly improved WC accuracy. In applications where minimal
data base management is desired the Phase Dynamics can be used across density
ranges from condensate to heavy oil. In these applications the Density Compensated
(Spartan U.S. Patent: 5,325,066, Canadian Patent # 2,074,017) is implemented to fine
tune the water cut measurements due to density effects.

MEASUREMENT HARDWARE

Drexelbrook
Water Monitor

Micro Motion
Coriolis Meter

Phase Dynamics

Water Analyzer
@ |
14 &
b )0

Custody transfer ¢ Digital calibration Digital calibration
approved e No maintenance No maintenance
No maintenance e Probe design design
required e Provides Provides
Measurements measurement for meaurement for 0-
provided: high resolution 0-5% 100% water cut
o Volume e water cut calculation Calucation in heavy
o Density in conventional oil oil applications.
o Temperature applications.
Provides e When combined with

measurement for 0-
100% water cut
Calculation in
conventional oil
applications.

spartancontrols.com

a Coriolis Meter the
water cut ranges
are:

Drexelbrook 0-5%
Water Cut

Coriolist Meter 5-
100% Water Cut
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7.4 Notin Use

7.5 Autocomp Software

Water Cut Background

Most Truck Unloading applications implement water cut calculations based on oil &
water density comparisons. The following illustrates the method.

Density Inferred Water Cut (0-100%)

Water cut measurement in the range of 0% to 100% is achieved using the density signal
from the Coriolis meter. The on line density signal is compared against dry oil and clean
water densities that were previously programmed in the flow computer. Water cut
measurement using density is achieved as follows:

pm = Density Mixture (Measured)

Xw = PDm — po pw = Density Water (Entered)
) po = Density Oil (Entered)
pW — po Xw = Water Cut Measured /

Calculated

The calculated volume split of oil and water is temperature corrected to 15C. The
following example illustrates the calculation.

Water 60% Water 54 A0
Cut Cut
0% [ 0%
850 958 1030 850 948 1030
Density (Kg/M3) Density (Kg/M3)

This comparison results in a straight-line relationship to calculate percent water cut.
Generally the maximum achievable water cut accuracy is +/-1%. Oil & water density
spans less than 100Kg/M3 will result in decreased water cut accuracy.
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The key to an accurate water cut measurement is maintaining accurate oil & water
densities in the system database. The calculation is only as good as the data provided
for the calculation to take place.

7.6 Reserved Soft Points

Soft Point 1 in the FB107 is used for Micro Motion variable coming in by modbus SP1
DATA 1 Mass Flow Rate

DATA 2 Density

DATA 3 Temperature

DATA 4 Volume Flow Rate

DATA 5 Viscosity

DATA 6 Pressure

DATA 7 Mass Total DATA 8Volume Total
DATA 9 Mass Inventory

DATA 10 Volume Inventory

DATA 11 Raw Tube Frequency

DATA 12 Left Pick Off

DATA 13 Right Pick Off

DATA 14 Drive Gain

Soft Point 11 in the FB107 is used for Phase Dynamics variables coming in by modbus
SP 11

DATA 1: PDI CUT via Modbus

DATA 2: PDI Process Temperature via Modbus

DATA 3: PDI User Temperature via Modbus

DATA 4: PDI Emulsion Phase via Modbus

DATA 5: PDI QOil Adjust from TLP 22,0,63 User Configured

DATA 6: PDI Water Cut Offset TLP 22,0,64 User Configured
DATA7: RawCut = PdiCut - PdiWCoffset

DATA 8: Density Used for Corrected Water Cut

DATA 9: Corrected Water Cut % not Zero Clipped

DATA10: Corrected Water Cut (%/100.0) and Zero Clipped.
DATA11: Flow Density g/cc

DATA12: VCF

DATA13: Location Oil Density g/cc

DATA14: PDI Slope via TLP 22,0,65 User Configured
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SOFT POINT 31

DATA T L P

1 17 30 2 Meter Flow Rate M3/Minute

2 17 30 3 Flow Density kG/M3

3 17 30 4 Flow DegC

4 17 30 5 % Inst Water Cut

5 17 30 6 % Avg Water Cut

6 17 30 7 Load Accumulation M3 at Flow DegC
7 17 30 8 Current Truck Code

8 17 30 9 Current Well Code

9 17 30 10 Day QOil Total M3 at 15C
10 17 30 11 Day Water Total at 15C

11 17 30 12 Day Emulsion Total at 15C
12 17 30 13 Runtime Net Oil M3 at 15C
13 17 30 14 Runtime Net Water M3 at 15C
14 17 30 15 Runtime Flow Minutes

15 17 30 16 Future Runtime Variable
16 17 30 17 Ticket Sequence Number
17 17 30 18 YYMMDD

18 17 30 19 HHMM

19 17 30 20 Ticket Truck Code

20 17 30 21 Ticket Well Code

SOFT POINT 32

DATAT L
17 3 Ticket Weigh Bill
17 31 g/cc Oil at 15C for NOC

P
2
3
17 31 4 g/cc Water at 15C for NOC

17 31 5 Flow Weighted Avg DegC for Load
17 31 6 % Water Cut at 15C

17 31 7 Load Oil M3 at 15C

17 31 8 Load Water M3 at 15C

17 31 9 Normal Load M3 at 15C

9 17 31 10 Flow Weighted Avg kG/M3

10 17 31 11 Auto Comp Qil g/cc

11 17 31 12 Auto Comp Water g/cc

12 17 31 13 Auto Comp % water Cut

13 17 31 14 Flow Minutes for Load

14 17 31 15 Shrinkage

O ~NO OB WN =
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15 17 31 16 Dry Tank M3 at 15C

16 17 31 17 Wet Tank M3 at 15C

17 17 31 18 Load KiloGrams

18 17 31 19 Future Ticket Parameter
19 17 31 20 Future Ticket Parameter
20 17 31 21 Future Ticket Parameter
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7.7 TROUBLESHOOTING

This section is useful for solving some common problems that may occur. If the
information does not solve the problem, call Spartan Controls service department @
(780) 468-5463.

TUSPHD Troubleshooting

Micro Motion and Phase Dynamics data can be viewed from the ROC Clock screen in
TUSPHD as shown.

ROC Clock
Seconds 0 Day 17
Mirutes 40 Manth 12
Hours 11 “ear g
Ells LOw Ells HIGH EUl=
Cut Man | 1.6000 23000

kG it 9968863

G/CC 095984

DeqlC 24,2751

b 3/ Mt 09524

Future 0.0000

Freszure 0.0000

b azs Tatal 1600513

Wolume Total 01623

b azz Inventany 4EE3E7F. 3000

YWalume [nventory 1323.8210

Tube Frequency 1337693

LPO Millivialts 04160

RPO killiolts 04547

Dirive G ain 3.7906

PHD Cut 93.0390

PHD Ermulzion Phaze 3.0000

Refrezh Return
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Run Time Data

The unloading data can be viewed using the Run Time Data screen in TUSWIN

Current Flow Meter Previous Load Ticket Data
. 10005 Ticket Sequence Mumber
fl.003 M3/ Min E1217 A MMDD
939.2 LERIC 13 HHMM
0.0 2?:3?;5:: 1 Ticket Truck Code
89.33 iy 1 Ticket Well Code
83.47 o 1 Ticket Weigh Bil
0.168 Raw M3 0.8n0n gz Oil at 15C
1 Current Truck Code : Joc \Water 150
1 Current Well Code 1.0200 .iv Dieal
0113 Day Oil Total 15C I:IDQDE o I_E,Iut ] EE
0,945 Day "-.-'-.-"ater. Taotal 16C : EZEIS Mormal M3 at 150
1057 D ay Emulsion Tatal 15C " Ao KG/M3
0.o0nn AC 01l GACC
&bout Modbus Registers | 00000 AT Wat GACC
000 AC Cut %
073 Flow Minutes
0.000 Shirinkage
Current Load Dry Tank M3 150 | 0.00n 0.000 Dy Tank M2 15C
Current Load et Tank M3 150 | 1057 0.000 Wet Tank M3 15C
Refresh Return

7.8 Notin Use
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7.9 AIR ELIMINATOR

Air Eliminator Operation

TO SFILL BOX OR VAFOR
ERECOVERY

CUSTOMER RESFONSIELE
FORVENT LOCATION
DECISION AND TIE IN

CLOSED

ASDD
Senlemoid

OFEN TOVENT

ASCTE
Solennid

Direxelbrook
FT Level Switch

Drewel brook
IT Lewel Swisch

Liquid Out iquid In Liquid Out

When liquid level in Air Eliminator drops due to in coming gas the level switch opens the
vent valve on top of the air eliminator. When liquid level rises to the level switch the vent
valve is closed and liquid is pressurized though the metering skid.

SPARTAN CONTROLS

7.10 Notin Use
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7.11 Data Logger

This screen allows you to enable data logging of consecutive unload records. The PC
has to remain communicating to the ROC for this option as the records will be saved to

your hard drive.

Display Run Time Data

Sequence Number IW UNLOAD
M3Min | 0000 | 00154
Rt 3 | 0.01540 | [0.000 BSw CUT
Flow GACC | 1 0001 | 0.0no HOC CUT
DEGC | 11.490 | 0.000 INST CUT
Raw BSWw | 21089 | 0.on ANG CUT
0 =DIL W = WATER | [ 1.00048 Ll
IW WAT 15C
Yiew Log Mumber 1 of 8 IW CTL
LOG 5AMPLE HUMBER Iw OIL15C
1 [ [ s FlowkPa
Mext | Random Access | Frevious IW CPL
Trend BunTime Wiew Shared kemany OLD/MEW LOC DEN
IW Do at 160
Send This Log to File Wiew Logger Segments IW Diw at 15C

Send Al ROC Logs To Files

Filenarne:

AUTOCOMP

TOTAL k43 16C I 000000

[ oo [T
[ oo [F
oo
oo
[ comom
[ Gomm
[ omm
[ omm

ME LOC DEM

I 0.00000
I 0.00000

Return |

Data Log Overview

The following illustrates the data log information available from the system. The data is
broken into 3 portions for illustration purposes.
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Data portion 1 of 3

LogMum | VolRate  RawAcc | G/CC DegC RawBsw  BswCut | UseBsw  MNocCut | UseMoc  QAV CutVal

0 0 0.03112 1.071 15 3.6 0T 1541 F 0
1 0934 010893 1.071 15 3.6 0 F 99999 T W 99.999
2 0934 0.26455 1.071 15 3.6 0 F 99999 T W 99.999
3 0.934) 043573 1.071 15 36 0 F 99.999 T W 99.999
4 0934 059135 1.071 15 3.6 0F 99999 T W 99.999
5 0934 0.66916 1.071 15 3.6 0F 99999 T W 99.999
6 0934 0.82477 1.071 15 3.6 0 F 99999 T W 99.999
7 0.934) 0.93039 1.071 15 36 0 F 99.999 T W 99.999
33 1.394| 535694 0.7172 15 21254 1986 T 0| F 8] 1.986
34 1.394| 561257 0.7172 15 21254 1985/ T 0| F 0 1.985
35 1.394) 572876 0.7172 15 21254 1985 T 0F o] 1.985
36 1.394| 596115 0.7172 15 21254 1985/ T 0| F 8] 1.985
37 1407 619523 0707 15 1.9875 0339 T 0| F 0 0.339
38 1407 642974 0.7107 15 1.9875 0194 T 0F o] 0.194
39 1407 6.54699 0.7107 15 1.9875 0193 T 0F o] 0.193
40 1.407 6.7815 0.7107 15 1.9875 0193 T 0| F 8] 0.193
41 1407 7.01601 0707 15 1.9875 0193 T 0| F 0 0.193

LogNum Data log number

VolRate Volume flow rate in M3/min

RawAcc Accumulated uncorrected volume

G/CC Density at operating temperature

DegC Operating temperature

RawBsw Non density corrected BS&W reading (only valid for water cuts in range of

0-5%)
BswCut Density corrected BS&W reading (only valid for water cuts in range of O-
5%)

UseBsw Decision if BS&W is to be used for water cut

NocCut NOC calculated water cut using existing data base O/W densities

UseNoc Decision if NOC is to be used for water cut

Oo/wW Indicator is system is measuring Oil or Water

CutVal Water cut being reported by system (no Autocomp)
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Data portion 2 of 3

1 219494 1 316137 101.35 1 071046 1.05 2257 T 1.868 F ]
1 220001 1 341192 101.35 1 0.71046 1.05 2015 T 1.868 F 0
1 220232 1 352581 101.35 1 0.71046 1.05 1.996 T 1.868 F 0]
1 2.20693 1 3.74358 101.35 1 071046 1.05 1995 T 1.868 F ]
1 220965 1 3.98495 101.35 1 0.7107 1.05 0338 T 0.065 F 0
1 22101 1 4.21899 101.35 1 0.7107 1.05 0206 T 0.065 F 0
1 221034 1 4.33602 101.35 1 0.7107 1.05 0195 T 0.065 F 0]
1 221079 1 457008 101.35 1 0.7107 1.05 0194 T 0.065 F 0
1 221125 1 4.80413 101.35 1 0.7107 1.05 0194 T 0.065 F 0
1 221354 1 4.91803 101.35 1 071049 1.05 1.856 T 1.868 F 0]
1 2.21585 1 5.03192 101.35 1 0.71046 1.05 1.984 T 1.868 F Q

WWCF MetWat | fCTL MetOil flKPA fCPL QilDen WatDen | BswCutA UseBsw | MocCutA | UseMoc | O

099191 0 097961 0.03049 101.35 1 0.85 1.05 9499 T 99.993 F

1 0.07781 1 0.03049 101.35 1 0.85 1.071 9499 F 99993 T W
1 023342 1 0.03049 101.35 1 0.85 1.071 9.499 F 99999 T W
1 0.4046 1 0.03049 101.35 1 0.85 1.071 9499 F 99999 T W
1 0.56022 1 0.03049 101.35 1 0.85 1.071 9499 F 99993 T W
1 0.63803 1 0.0305 101.35 1 0.85 1.071 9499 F 99.999 T W
1 0.79364 1 0.0305 101.35 1 0.85 1.071 9499 F 99999 T w
1 0.94926 1 0.0305 101.35 1 0.85 1.071 9499 F 99993 T W
1 1.02707 1 0.0305 101.35 1 0.85 1.071 9499 F 99993 T W

fWCF Water correction factor for temperature

NetWat Net accumulated water

fCTL Qil correction factor for temperature

NetOil Net accumulated oil

fKPA Pressure at standard conditions

fCPL Pressure correction factor

OilDen Oil Density from database

WatDen Water density from database

BswCutA AC BS&W

UseBsw Confirmation to use BS&W

NocCutA AC water cut reading

UseNoc Confirmation to use NOC calculation

Oo/wW Indicator is system is measuring Oil or Water
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Data portion 3 of 3

CutVald | WCFA | MetWatA  fCTLA MetQild | QilDenA | WatDenA MNetTtl MetTtld | MNetCut MetCutA

9.498 1 0.00296 1 0.02817  0.71046 1.071 0.0305 0.03112 0 9.4499
99.999 1 0.08076 1002817 0.71048 1.07M 0.1083 0.10893 71.85 74142
99.999 1] 0.23638 1 0.02817  0.71046 1.071 0.2639 0.26455 B8.45  §9.352
99.999 1 040756 1002817 0.71046 1.07 0.4351 043573 92.99  93.535
99.999 1 0.56318 1002817 0.71048 1.07M 0.59307 0.59135 94.84 95236
99.999 1) 0.64098 1 0.02817  0.71046 1.071 0.6685 0.66916 95.44 95.79
99.999 1 0.7966 1002817 0.71046 1.07 0.8241  0.82477 96.3  96.584
99.999 1 0.95222 1002818 0.71046 1.071 0.9798 0.98039 96.89 97126
99.999 1 1.03002 1 0.02818 0.71046 1.071 1.0576 1.0582 97120 97.337

2257 1 2.57678 1 2.78016  0.71046 1.0M 5.3563 5.356%4 4098/ 48.102

2.015 1 2.58193 1 3.03064 0.71046 1.0M 56119 561257 39.2 46.003

1.996 1 258425 1 314451 0.71046 1.071 57281 572876 38.45 4511

1.995 1 2.53889 1 3.37226) 0.71046 1.0M 5.9605 596115 3703 43429

0.338 1 258968 1 3.605855) 0.71046 1.071 6.1946 619523 35.67)  41.801

0.206 1 259016 1 3.83958 0.71046 1.071 6.4291 642974 34.38  40.234

0.195 1 2.59039 1 3.98661  0.71046 1.0M 6.5464 6.54699 33.76) 39.566

0.194 1 259084 1 419066 0.71046 1.071 6.7809  6.7815 326/ 38205

0.194 1 25913 1 442471 0.71046 1.0M 7.0154  7.01601 31.52) 36934

1.856 1 2.59346 1 4.53875  0.71046 1.0M 71316 71322 31.04 36363

1.984 1 259576 1 465264 0.71046 1.071 72478 T7.2484 3057 35812

CutvalA AC water cut reading

fWCFA AC water correction factor for temperature
NetWatA Net accumulated AC water
fCTLA AC oil correction factor for temperature

NetOilA Net accumulated AC oil
OilDenA AC oil density
WatDenA  AC water density

NetTtl Net accumulated liquid
NettlA Net accumulated AC liquid
NetCut Ave water cut without AC

NetCutA Ave water cut with AC
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7.12 FB107 TUS Startup Procedure

1) GETTING READY
The following devices will need site configuration:
Drexelbrook Cut Monitor
Micro Motion Meter
Truck Unloading Panel

You will need software:

ROCLINK for Windows

ROC TUSWIN

Drexelbrook HARTWIN

CM3 spread sheet

Micro Motion Prolink 2
You will need a ROC com cable and a HART
modem for the above programs.
There may also be Valves, Air Eliminator and a
Ground Fault Permissive to set up.
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2) Micro Motion Commissioning
With the Micro Motion meter properly installed and
wired you will need to complete the following steps
using Prolink software:
- Configure outputs
- Frequency VOL (100,000p/M3) for proving
- Configure density slug flow limit 0.5g/cc
- Configure 485 port
- 19,200 None 8 1
- With meter full of liquid and blocked in
perform Zero Flow Calibration

DREXELBROOK CUT MONITOR CALIBRATION

PROCESS INFORMATION
* Density min 068 gloo
* Density max 092 glee

Water cut min 0%

Walter cut max 5%

3) Drexelbrook Commissioning IS REossTon
With the Drexelbrook properly installed and wired — mosewsémssion =
you will need to complete the following steps using ot St et G nter
HARTWIN software and the CM3 spread sheet:
Calculate Zero & Span using CM3 spread sheet. ot 3100
Ask site what are the expected min and max oil i —
densities. Include 50Kg/m3 beyond there numbers. ™Gt

Dielectric 20mA 2774

Typical entry is illustrated.

Scale the Drexelbrook for Capacitance values and
the ROC for the Dielectric values. You may need to
bypass the Drexelbrook I.S. barrier located in the
panel when communicating with HARTWIN. Final
calibration is completed later.
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4) CONFIGURE DREXELBROOK
Configure Drexelbrook as per illustration
- Set Analog Loop Assignment to LEVEL
- Set Dampening to 0
- Set Level Units to INCHES
- Set Maximum level to 100
- SetLRVto 0 Set URV to 10
- Set zero and span capacitance per your
spread sheet
- Set Lower Level =0
- Set Upper Level = 10

Write to Transmitter

5) TUS SOFTWARE INSTALL
Required for panel software is ROCLINK for

windows and TUSPHD software. /\

Communications are made through the LOI port of
the FB107 using a standard ROC communications
cable. T m

L

LET] B0 A NHw R FAO LY
Honine

6) DOWNLOAD USER PROGRAMS
Download new user programs into FB107 using
ROCLINK.
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7) CONFIGURE ROC
Refer to the FB107 manual. Basics are:
- Set CPU Clock Speed to 14.74 MHz Set
Display Port Owner as ROC/MODBUS
Slave Turn off AGA’s
- Turn off PID’s
- Turn off History
- Configure Al's RTD Input enable if using an
RTD Al-2 Dielectric (from #4 record)
- COM1=19200, N, 8, 1
- Write to EEPROM (Flags)

8) CLEAR PROGRAM MEMORY
Using MAP or Proface display Initialize the
database in the 107.

Access Initialize in Menu 2 (Shift 5 accesses menu
2)

9) CREATE DATABASE

Using the latest version of TUSPHD Create the
Location data into the TUSPHD database.

Edit the Oil Range and oil / water limits as required.
Note on limits:

High Water = 1.2

Low Oil = 0.6 will always perform Autocomp.
Download the records to the ROC.
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| Configuing Local Database

10) CREATE TRUCK DBASE BT ———
Using the latest version of TUSPHD create the I ]
Truck data into the TUSPHD database. sdthowbosd | DoiThiacad_|
Download the records to the 107. i I
Inpot Recads o R Fe |
) Impott Ropoxds fiom anclber FocTuo Mo Databaso |
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Release Date [0 (1 1112 7110 ACDens Devistion [ omm
Meter Factor [ 10000 DiyilDecids [ 40
BswEnabe [ 1 OilDieleet Limt [ 180
BowDivet [ gmoo0 AutoComp Ensble [ 3

Bow Global bOMfset | popo0 NewSeqhum [ fop0a
CutSwitchPont [ g80 TicketCopies [ 1
DetaDensiy [ 200 NofloTOinSes [ gog
AutoCormp MinFlow [ g3an O-wet 1=Dipload [ 1

11) EDIT CONFIGURATION . e e
Using TUSWIN edit TUS Configuration as required. = "=

Header Line 3 |
Header Line 4 |

Footer Line |

e |

e

Lsere|

e |

Leee]
Refresh ‘ Retum

12) SET UP AIR ELIMINATOR

13) TEST VALVE OPERATION

14) CALIBRATE DREXELBROOK
The Drexelbrook should be calibrated with a clean Flow rate Water Cut

truck of oil running through the system. Perform the Kmix B trim
following procedure while communicating to the Emul dens Oil dens
Drexelbrook: Koil T trim
-Start an unload
-Take oil sample and confirm cut o SBIaR e 01 e el 1 17 Wl ol
-Go to Z screen on MAP (“Shift Z”) alslclofe|r|a| o |2]|am
-If Kmix < Koil raise your Drexelbrook Z & S ity ke imN a0 | e
numbers until Kmix > than Koil and your water cut is :HL:’ e R
within 1% of spun cut. ‘
Example:
If Kmix = 2.2 & Koil =2.3
If Drex CZ = 28pF & CZ = 38pF
Raise CZ to 29pF and CZ to 39pF and re check,
Keep the same spread between the Z&S values. In
this example the spread is 39 — 29 = 10 pF
While unloading dry oil record water cut reading
while taking an oil sample. Adjust Global B trim to
match your spun cut. If any individual well reads
incorrect in the range of 0-5% water cut you can
use the Location B trim to adjust.
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7.13 Volume Calculation Test Case

. FRCB Test of APl 2004

Execute ] 1=Execute 2=lnProgress 3=Complete O=Error
Azzign Commodity i 0=Crude 1=Fueldil 2=letFuel 3=Gaszoline 4=Lube ERCE Test Caze 1
Set Flow GACC 020000 Flow G/CC
Set Flow Degl 1500000 Flow Deg C ERCB Test Case 2
Set Flow kPa 0.00000 Flow kPa I Tosd B T

kGAM3 at BOF
0.00000 2 ERCE Test Caze 4
0.0na0n CTL to BOF
0.00000 CPL to D.OPSIG ERCE Test Caseh
0.0na0n CTPL to BOF and 0.0 PSIG

Set Base DeqC 15.00000 Comrect to thiz Baze DegC ERCE Test Caze £

0.00000 Flows kG /M3 at 150 ERLE Tost Case?
0.00000 CTLtoBaseC
0.00000 CPL to 0.0 kPaiG ERCE Test Caze &
000000 CTPL to Bage C and 0.0 kPal

Set Grozs Volume 0.00000 I3 &t Flows Degl
0.00000 M3 at CTL ERLCE Test Caze 10
0.00000 M3 at CTPL

ERCE Test Caze 3

Refresh Fietura

7.14 Not in Use

7.15 Notin Use
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7.16 Totalized Flow Options

The system has the option to print volume totals as follows:

0 Standard Volume Totals (Oil, Water & Emulsion per unload)

1 Wet & Dry Tank Volumes per divert valve operation (per unload)
2 Daily Volume Totals @ 15C

3 All Volumes listed in 0 — 2 options

The ticket will always include oil volume, water volume and emulsion volume as listed in
option 0. The other options will add required totals to the ticket as desired. The following

illustrates the 4 ticket options:

Configure Using TUS Configuration Screen:

b |
Releaze Version | 20405091

Meter Facter | ooo0 Mo Flow Timeout Secs =]
BawEnable | 2 O<wetload 1=Diyload | o
BewDivet | pEoon O=Std 1=RevDwtDout [ o
BawGlobal B Factor | pooon Meter SFP O=Disable | 1
Cut Switch Paint | 450 PhaseD 5FF O=Disable | o
DetaDen (kGAM3) | 200 Tank Level SAINTLF | poopo0
ACMinFlow | pzan Tank alam ADINTLP | po.oo0o
AC DerDev(kG/m3) | pzo00 Tank Level BAINTLF | po.opo0
DryOilDecide | 40 Tankalam B DINTLP | po.oooo
Oil Dielect Limit | 180 Tank Level CAINTLF | poopo0
AutoComp Enable | 1 Tankalam COINTLP | po.oooo
NestSeqMum | 10003 Tank LevelDAINTLF | pooooo
Ticket Copies | 1 Tank Alam DDINTLF | o000
Flow DegC Source TLF [ 30214
Ticket Option 1 =%et and Dy Tank 155, 2 = Day Taotals 155, 3 = Both lf
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Code 0 Ticket

SEQUEMCE HO = 18883

29-0CT-89  15:18
CARRIER: ABC TRUCKING LTO
TICKET: 1
WELL: 1-2-3-4-5l5

REC 0IL COMPAMY
FRODUCT TYPE: PETROLEUM CRUDE 0IL
UMLORD TIME (minl P 2.19
TEMPERATURE (deqCl = 15.8

Hz0 CUT fpctloll P o494

MET OIL [m3) : B.568
MET HZ0 (m3) P B.548
TOTAL WOLUME (m3) 2 l.18s
DEMSITY (kg-m3) P O9BE. 29

Code 1 Ticket

SERUEMCE MO = 18004

29-0CT-89  15:23
CARRIER: ABC TRUCKIMG LTD
TICKET: 1
WELL: 1-2-3-4-El5
AEC OIL COMPAMY
FRODUCT TYFE: FETROLEUM CRUDE OIL

UHLOAD TIME (minl + 1.53
TEMFERATURE (degC)l @ 15.8
Hz0 CUT (pclloll HI=1 S
MET OIL (m3) : B.583
HET Hz20 (m3) : A.591
TOTAL VOLUME (m3) 2 1175
DENSITY (kag-m3] HE- 5 o]

DRY OIL TAMHE MZatlEC: B.@888
WET OIL TAME M3atlEC: 1.17EE
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Code 2 Ticket

SEQUEMCE HO = 18885

29-0CT-89  15::238
CARRIER: ABC TRUCKIMG LTO
TICKET: 1
WELL: 1-2-3-4-5l5
REC 0IL COMPAMY
FRODUCT TYPE: PETROLEUM CRUDE 0OIL

UMLORD TIME (minl i 1.91
TEMPERATURE (degCl : 15.8
Hz0 CUT fpclloll HEE T
MET OIL [m3] P B.6ll
MET HZ0 [m3) i B.56A3
TOTAL VOLUME (w3 i 1.175
DEMSITY [ka-m3] HE- 1 o

TTLMZ at 15C: 1.7559
TTLMZ at 15C: 1.7A3S
L M3 at 15C: 3.45%4

Code 3 Ticket

SEQUEMCE MO = 18886

29-0CT-89  15:41
CARRIER: ABC TRUCKIMG LTOD
TICKET: 1
WELL: 1-2-3-4-Eli5
RBC 0IL COMPAMY
PRODUCT TYPE: PETROLEUM CRUDE 0OIL

UMLOAD TIME (minl r1.82
TEMPERATURE (deqCl : 15.8
H20 CUT fpcllal) HI e =
MET OIL [m2) r B.528
MET H20 [m2] r B.E23
TOTAL UALUME (w3 + 1.189
DEMSITY [ka-m3) ' O9E2,. 29
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