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s - [Froms Christopher Magee
A - iTos REG90.Buffalo.tedieffe
’ : Date: 5/28/98 4:41ipm
Subject: Mobil / Buffalo Terminal

As promised;, comments on the O&M plamn for the RémediaIiSystem
before 05/29. )

I have received your fax with the field work scheduled..

; I am not going to be in the office on Friday (tomorZfow?), call
¢ me on Monday (515-457-3891) and we can talk about whati needs to
‘ be covered and who's best to do it. ; ¢

¥




New York State Department of Environmental Conservation
Division of Spills Management

- 50 Wolf Road, Albany, New York 12233-3750

Telephone: 518-457-9412 '

FAX: 518-457-9210

MEMORANDUM

To: T. Dieffenbach

From: C. Magee

Subject: O&M Plan
Remedial System

Mobil Buffalo Terminal

Date: 05/28/98

I have reviewed the above proposal prepared by Woodward-Clyde
.on the behalf of Mobil Business Resources Corporation and dated
05/14/98. In my opinion it may be implemented with the following
"minor modifications.

Comments:

1. Page 2-1
Section 2.1 Background

The last two sentences of the last paragraph 1n thls sectlon o
state that, AFigure 3 is a generalized process: and
1nstrumentat10n diagram for the systems. Detalled equlpment
information about individual system components. 1s 1ncluded

in Appendix A.@

An abbreviated review of Appendix A suggeste-fnagaitf’
“includes equipment descriptions for the Dual Phaseé Recovery
System and the Water Treatment System, but that the details



of the Well Point System have been omitted. Appendix A
should be modified to make it consistent with the statements

in section 2.1.
N Te L oa

2. Page 3-1
S8ection 3.1  Performance Goals
8ection 3.2 Scheduled Operations, Maintenance and
Monitoring

The first sentence of this section outlines the performance
.goal of this system's operation as to A... create and
maintain hydraulic control of the product and dissolved
plume on the site in order to prevent impact to the:Buffalo
River.@

The activities specified in the section titled Scheduled
Operations, Maintenance and Monitoring (section 3.2) will
not monitor the system's performance in achieving this goal.
These activities make no allowance for the measurement or
calculation of the horizontal and vertical capture curves
(the zone of capture) of the extraction systems, or the
monitoring of the quality of the ground water discharging
into the Buffalo River down gradient of these systems.

The remedial goals should also include the attempt to return
the areas -impacted by the spill(s) to pre-spill conditions
(as defined by criteria . such as TOGS 1.1.1, STARS Memo #%.
and TAGM 4046, or exposure based levels calculated
specifically for the site). Mobil should determine the mass
of contaminant present ‘and the predicted rate of rémoval to
develop a remediation schedule with targets at specific.
points in the future to allow the predicted performance.of
the system to be evaluated against real data.
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SECTIONONE Introduction

1.1 LOCATION

The Mobil Buffalo Terminal #31-010 (the site) is located at 625 Elk Street in Buffalo, Erie
County, New York, as shown on Figure 1.

1.2 ABOUT THIS MANUAL

This manual provides a plan for operation, maintenance, monitoring, and reporting for the
groundwater and product recovery system, the storm water lift station and the water treatment
systems at the site.

The operations and maintenance (O&M) program, defined in this manual reflects agreements
between Mobil and the NYSDEC, per Order on Consent No. 95-08, dated April 29, 1997, and
signed on May 21, 1997. The O&M plan will provide sufficient data to facilitate the ongoing
evaluation of the pumping system efficiency, and a performance assessment of product
containment and recovery.

1.3 GROUNDWATER, PRODUCT RECOVERY, AND TREATMENT SYSTEMS

Three independent, but interconnected systems collect water for treatment at the site; a Well
Point System (WPS), a Dual-Phase Recovery System and a Storm Water Lift Station. These
systems discharge their respective flows to the Water Treatment System through a common
piping header, as generally depicted on the Flow Diagram, Figure 2. A generalized process and
instrumentation diagram for the systems is depicted on Figure 3. The groundwater and recovery
system layout at the site are shown on Figure 4.

The groundwater, product recovery, and water treatment systems at the site consist of the
following components:

e Well Point System (WPS) - Two liquid-ring pump systems vacuum extract groundwater,
product and soil vapor from a network of approximately 130 extraction wells across the
southern boundary of the site adjacent to the Buffalo River. The extracted fluids are pumped
to the water treatment system.

Woodward-Clyde 9 JATE02600\7 E02600A.DOCV14-MAY-G8\7E02600\PHL 1-1



SECTIONONE - Introduction

e ¢ Dual-Phase Recovery System - Six recovery wells are fitted with groundwater depression
and product recovery pumps and controls. The product pumps discharge to 1,000-gallon
product holding tanks adjacent to each recovery well. Recovered groundwater is discharged
into a combined flow header to the water treatment system.

e Storm Water Lift Station - A concrete sump, which'is approximately 10 feet in diameter -
and 12 feet deep, collects storm water from the former loading rack area, the biocell area
(northeast section of the site), and the roadways around the current tank dikes (southeast
portion of the site). A 5-horsepower vertical pump discharges the accumulated water to the
water treatment system influent header. '

e Water Treatment System - The water treatment system is housed within the “Remediation
Building”, which was previously known as the “Old Fire House”. Water is transferred to the
treatment system from the extraction and collection systems through a 6-inch carbon steel
pipe header. The treatment system is comprised of a 400-gpm slant-rib type oil-water
separator and an air sparge system with three paraliel tank / blower units. The treated
effluent is discharged under permit via gravity to the Buffalo Sewer Authority (BSA).

Woodward-Clyde e ) . JATE02600\7E02600A. DOC\14-MAY-98\7E02600\PHL 1-2



SECTIONTWO | System Descrintions

21 BACKGROUND

The collective effect of the groundwater and product recovery systems is hydraulic control of the
product and groundwater plume, and significant product recovery. '

The WPS consists of a series of approximately 130 interconnected well points located adjacent to
the Buffalo River. The WPS has been in operation since 1971. In September, 1993, Mobil
activated a Dual-Phase Recovery System that consists of six recovery wells to recover product
and groundwater. The Storm Water Lift Station receives surface water from three areas on the
site.

Each of these systems discharge through common piping to the Water Treatment System, which
subsequently discharges to the BSA. Interconnection of these systems is depicted on Figure 2.

- Figure 3 is a generalized process and instrumentation diagram for the systems. Detailed

equipment information about individual system components is included in Appendix A.

22 WELL POINT SYSTEM

The WPS has been operating since 1971. It consists of approximately 130 well points located
parallel to the Buffalo river (see Figure 3). Each well point is approximately 25 feet deep and 2.5
inches in diameter with a drop tube assembly within the well. Each point has a riser to the
surface so that the well can be accessed. Each well has a valve connecting it to the 6-inch
header. The well points are connected in series to a horizontal header pipe that leads to a dual
liquid ring pump (LRP) vacuum system. Vacuum gauges are located along the header at several
locations.

The LRPs provide vacuum that extracts fluid from all the well points tied into the header. Each
has a 25Hp motor which drives the LRP and a centrifugal water pump. Water and any petroleum
pulled from the WPS is pumped directly into the piping system and transmitted to the water
treatment system prior to discharge to the Buffalo municipal sewer system. The WPS runs

~ independently of the Dual-Phase Recovery system. The average groundwater recovery rate for

the WPS is approximately 100 gpm. Flow from the WPS is measured by a totalizer-type
flowmeter, and is typically recorded on a daily basis.

Woodward-Clyde ] JATE02600\7 E02600A.DOC\14-MAY-98\7E02600\PHL 2-1



SECTIONTWO System Descriptions

2.3 DUAL-PHASE RECOVERY SYSTEM

Six (6) Dual-Phase Recovery Systems have been installed at the site to recover product. The
Dual-Phase Recovery Systems operate in conjunction with, but independent of WPS. The
recovery wells were constructed of 8-inch, 20-slot continuous wrap PVC well screen. The-
recovery well locations are shown on Figure 2. Screen was placed from approximately 10 to 25
feel below grade, depending on the location of the first clay confining layer. A 2-foot long sump
was placed at the bottom of each well for pump placement and sediment accumulation.

Dual-Phase Recovery Systems use the coordinated effects of two pumps to optimize the recovery
of product. Each recovery well is equipped with a submersible groundwater pump and a
separate product pump. A groundwater pump is located near the bottom of the well, and the
product pump is located above it. By pumping water out of the recovery well, the water level is
lowered in the surrounding area, creating a “cone of depression”, which is used to capture
floating product and maximize its recovery.

The pumps are controlled by groundwater and product-specific density- float type level sensors.
The lower pump discharges groundwater through an above-ground piping header system to the
Water Treatment System located in the Remediation Building. A Halliburton flow analyzer
monitors flow at each recovery well. The total average groundwater recovery rate for the Two-
Phase recovery wells is approximately 10 to 15 gpm.

When the product sensor activates the product pump, it recovers product from the well and
discharges it through double-contained piping directly to a 1,000-gallon above-ground steel
storage tank located at the recovery well. A 4-inch port on top of the tank allows stick reading of
product levels and vacuuming out of recovered product. Each tank is vented with two-inch
pressure/vacuum vent and an 8-inch emergency relief vent. A float will shut down product pump
if the tank is full. Recovered product is transported off-site for disposal. Each product storage
tank is surrounded by a 1,100-gallon capacity containment dike.

Recovery Wells RW-1 and RW-2 were installed in July 1991, and wells RW-3, 4, 5 and RW-6
were installed in 1992 to provide hydraulic control of the entire area known to contain product
(based on pump test evaluation and computer modeling). '

Woodward-Clyde & : JATEO2600\7E02600A DOC\14-MAY-8\7E02600PHL  2-2



SECTIONTWO System Descriptions

2.4 STORMWATER LIFT STATION

Storm water is collected in a concrete sump, which is approximately 10 feet in diameter and 12
feet deep. Surface storm water comes from three areas: the former loading rack, the road around
the terminal office and Biotreatment Cell, and the roads around the storage tanks.

1 A 5-horsepower vertical Goulds sump pump discharges the accumulated water to the water Lo 7(_@ ‘
treatment system influent header. The discharge flow is measured by an insertion-type turbine 7° h a o+ m(7
flow meter, with a local digital rate and totalizer display. o IOTVEPO '

The sump is fitted with high and high-high level sensors, to alert operators about the potential for
“sump overflow and surcharge of upstream junction boxes. A high level condition activates a red
warning light. A high-high level condition (pending overflow of the sump) will alert the
operator for the need for supplemental manual pumping-out of the sump. When the alarm
conditions subside, the pumped water can be returned to the sump for processing through the
water treatment system, as normal. ‘

There has been no apparent or significant accumulation of silt within the sump to date.

2.5 WATER TREATMENT SYSTEM

The water treatment system is housed within the “Remediation Building”, which was previously
known as “the old Fire House” (See Figure 3). Water is pumped to the water treatment system
through a 6-inch steel pipe header, with combined flows from the WPS, Dual-Phase Recovery
Systems, and the Storm Water Lift Station. The above-ground header piping is insulated and
protected from freezing by heat tapes. '

The water treatment system consists of an inlet strainer, a 400-gpm slant rib coalescing oil-water
separator (OWS) and a three-tank air sparging unit, each with a dedicated regenerative blower
and flow switch, and an 8,000-gallon product storage tank with secondary containment. The
OWS removes any separate phase product which may be present in the influent stream. The air
sparge tanks can be used to strip and reduce dissolved concentrations of contaminant, if
necessary, to meet BSA permit limits. The air sparge tanks vent through a 50-foot tall stack. A
bypass is included in the OWS discharge piping to allow direct discharge to the BSA after the
OWS when necessary.

Woodward-Clyde 9 ' JATE02600\7E02600A.DOCV 4-MAY-98\7E02600\PHL 2-3



SECTIONTWO System Descriptions

The water treatment system receives all groundwater and any product recovered by the WPS,
groundwater from the Dual-Phase Recovery Systems, and storm water from the Storm Water Lift
Station. The water treatment system receives water continuously from the WPS and
intermittently from the Dual-Phase Recovery Systems and Storm Water Lift Station. Except for
the pumped influent flow into the system, the water treatment system operates via gravity
transfer of liquids throughout the process.

Any product recovered by the OWS is manually transferred to an 8,000-gallon product storage
tank using a pneumatic double-diaphragm pump. A sludge pump is used to periodically remove
sludge and solids from the bottom of the OWS.

The 8,000-gallon product storage tank also receives product transferred from the six 1000-gallon
Dual-Phase recovery system tanks as it accumulates. This product is removed from the 1,000-

gallon storage tanks and transferred to the 8,000-gallon product storage tank using a vacuum

truck. Product is removed from the 8,000-gallon product storage tank to offsite recycling

facilities on an as-needed basis. Product removal events are reported in the Quarterly Reports \/
. (see Section 4.4). : A

2.6 CRITICAL DEVICES

Critical devices are defined as those system components that provide a safety or protective
function, and should be inspected and maintained on a regular basis to assure safe operations.

A Critical Devices List and inspection procedures and schedule is included in Appendix B.

- Woodward-Clyde (=18 JATE02600\7E02600A. DOCVI4-MAY-98\7E02600\PHL 2-4



SECTIONTHREE Systems Operations & Moniioring

3.1 PERFORMANCE GOALS

The groundwater and product recovery systems were installed and are operated to create and
maintain hydraulic control of the product and dissolved plume on the site in order to prevent
impact to the Buffalo river. The goal of this O&M program is to provide consistent oversight
and attention to the systems through routine inspections, monitoring, operation and maintenance.
It also provides methods to support consistent performance, optimal reliability, efficiency and
cost-effective operation, while providing responsive procedures to address changes in operational
needs and correct problems as they arise.

3.2 SCHEDULED OPERATIONS, MAINTENANCE AND MONITORING

The O&M program is defined by routine events and standard procedures and reports to address
the long-term project needs. O&M falls into three basic categories:

¢ Routine Maintenance and Monitoring: Scheduled events periodic (daily, weekly,
monthly, quarterly) to inspect, monitor, adjust, maintain, record, track and report proper
~ system performance and maintain regulatory compliance.

e Preventive Maintenance: Less frequent events, designed to improve reliability, reduce
downtime and corrective maintenance costs by addressing equipment and system
operating needs before they compromise system performance, cause compliance
exceedances and/or catastrophic failure of equipment.

e Corrective Maintenance: Repair, replacément and correction of system components
that break or stop functioning properly.

Table 1| Summarizes the schedule for Inspection, O&M, Monitoring, and Reportiﬁg activities.

Woodward-Ciyde & : JATE02600\7E02600A DOCV4-MAY-9B7EC2600PHL  3- 1



SECTIONTHREE Systems Operations & Monitoring

’ 3.21 ROUTINE MAINTENANCE AND MONITORING:

- DAILY MAINTENANCE AND INSPECTI ONS

Forms and logs referred to in this section are included in Appendix C. On-site personnel will
perform routine system checks and inspections on a daily basis as follows:

WELL POINT SYSTEM (WPS)

1. Use “WELL POINT SYSTEM AND LIFT STATION DAILY INSPECTION
FORM”

2. Visually inspect the southern site boundary along the Buffalo River. Record and
report any locations with a sheen or other sign of product release.

. Check and record the WPS operational status.

4. Record which system(s) are operating (Unit A, Unit B, or both)
. Record vacuum pump vacuum/pressure readings

. Record water pump pressure readings

. Record the WPS header vacuum gauge readings across system

. Record flow totalizer values for system

O 0 3 N Wn bW

. Inspect piping for leakage. Record and report any observed leaks.

STORM WATER LIFT STATION

1. Use “WELL POINT SYSTEM AND LIFT STATION DAILY INSPECTION
FORM?” '

2. Inspect the storm sewer sump and pump for proper operation, and record system
status.

3. Record flow meter readings, rate and totalizer values.

4. Inspect piping for leakage. Record and report any observed leaks.

DuaL-PHASE RECOVERY SYSTEMS

1. Use “DUAL-PHASE RECOVERY SYSTEM DAILY INSPECTION FORM”

Woodward-Clyde e JATE02600\7 E02600A. DOC\ 4-MAY-98\7E02600\PHL 3-2



SECTIONTHREE Systems Operations & Monitoring

g 2. Inspect the systems at RW-1, RW-2, RW-3, RW-4, RW-5 and RW-6, including the
product recovery tanks, interconnecting piping, heat trace and controls.

Inspect piping for leakage. Record and report any observed leaks.
Gauge and record levels of all product recovery tanks.
Indicate if tank is ready for pump-out.

Check and record the operational status of all pumps and controls. Check and record
any fault status indications.

A

7. Record flow totalizer values for each system.

WATER TREATMENT SYSTEM

Use “WATER TREATMENT SYSTEM DAILY INSPECTION FORM”
Inspect‘the oil-water separator (OWS) high level fault indicators.
Record the level in the 8,000-gal product recovery tank

N

Inspect OWS and air sparge tanks, interconnecting piping, heat trace and controls for
leakage. Record and report any observed leaks.

' 5. Check and record the operational status of the blowers and controls. Check and
: record any fault status indications.

WEEKLY MAINTENANCE AND INSPECTIONS:

Routine inspection and maintenance of the systems is typically performed on a weekly basis, as
described in Table 1. Notes are recorded on the daily inspection form for each respective system.

WELL POINT SYSTEM

1. Record flow totalizer values and check-critical devices (see Appendix B)

2. Note abnormal conditions.

STORM WATER LIFT STATION

‘ 1. Inspect the Storm sewer sump and pump for proper operation, and record system
status. ‘

Woodward-Clyde 9 JATE02600\7 E02600A.D0C\14-MAY-98\7E02600\PHL 3-3



SECTIONTHREE Systems Operations & Monitoring

Q 2. Record pump pressure and flow meter readings (rate and totalizer values).

3. Make any necessary adjustments and perform any necessary corrective maintenance
to put system in proper operating order. P

4. Record any repairs that are made. Note any additional necessary repairs or
recommended system modifications.

DuAL-PHASE RECOVERY SYSTEMS

1. Inspect the systems at RW-1, RW-2, RW-3, RW-4, RW-5 and RW-6, including the
product recovery tanks, interconnecting piping, heat trace and controls.

2. Inspect piping for leakage. Record and report any observed leaks.

3. Gauge and record levels of all (six) product recovery tanks and indicate if a tank
pump-out is required.

4. Inspect tank containment dikes for integrity. Drain all accumulated rainwater water
from each containment as necessary.

5. Check and record the operational status of all pumps and controls. Check and record
. any fault status indications.

6. Perform all necessary corrective maintenance to correct any system faults, and to
make the system operational.

7. Record any repairs that are made. Note any additional necessary repairs or
recommended system modifications.

8. Record flow totalizer values for each system.

9. Make any necessary adjustments and perform any necessary corrective maintenance
to put system in proper operating order.

10. Record any repairs that are made. Note any additional necessary repairs or
recommended system modifications. :

WATER TREATMENT SYSTEM

1. Inspect the inlet strainer pressure. If the inlet pressure exceeds 5 psig, shut down the
systems, disassemble and clean the inlet strainer. And put it back into service.

2. Inspect the OWS high level fault indicators.

3. As required, manually pump the accumulated oil from the separator into the 8,000-
. gallon storage tank using the double-diaphragm pump.
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SECTIONTHREE Systems Operations & Monitoring

10.

Inspect the 8,000-gallon storage tank and containment dike. Drain any accumulated
rain water from the containment.

Record the level in the 8,000-gal product recovery tank. Indicate if it requires pump-
out.

Inspect OWS and air sparge tanks, interconnecting piping, heat trace and controls for
leakage. Record and report any observed leaks.

Check and record the operational status of the blowers and controls.

Visually inspect the interior of the BSA storm water catch basin (about 4-feet square)
which receives the treated water discharge. The presence of any product or sheen
indicates the potential for product release through the treatment system. Investigate,
report and resolve any such conditions.

Make any necessary adjustments and perform any necessary corrective maintenance
to put system in proper operating order.

Record any repairs that are made. Note any additional necessary repairs or
recommended system modifications.

QUARTERLY MAINTENANCE AND INSPECTIONS:

SITE-WIDE MONITORING

1.

Gauge all monitoring and recovery wells and piezometers across the site.

WATER TREATMENT SYSTEM

2.

Sample the water treatment system influent and effluent to support the air discharge
permit emissions calculations.

Properly fill out a chain of custody, and submit the samples to a certified laboratory in
accordance with approved sampling protocol ?L
<

\BS/‘r Mow«#onyxg é’fre/?orﬁhj ré?urrem@l

Results of quarterly maintenance activities are reported to the NYSDEC in the Site Monitoring
Reports, an example of which is included in Appendix D.
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SECTIONTHREE Systems Operations & Monitoring

Q 3.2.2 PREVENTIVE MAINTENANCE:

MONTHLY PREVENTIVE MAINTENANCE:

DuUAL-PHASE RECOVERY SYSTEMS

1. Pull and clean the level probes at each recovery well (RW-1, RW-2, RW-3, RW+4,
RW-5, and RW-6), clean and inspect them.

2. Repair or replace any defective items.

3. Reinstall the probes, and adjust them to the proper levels. Reactivate the system and
verify proper function.
4. Record any repairs that are made on the “GENERAL EQUIPMENT SERVICING

SHEET” (Appendix C). Note any additional necessary repairs or recommended
system modifications.

QUARTERLY PREVENTIVE MAINTENANCE

WELL POINT SYSTEM

1. The liquid ring vacuum pumps will be cleaned disassembled and inspected for wear.
Internal cleaning, bearing and seal replacement will be performed as required.
Record any repairs that are made on the “GENERAL EQUIPMENT SERVICING
SHEET”.

STORM SEWER LIFT STATION

'1. Inspect the lift station pump, and grease the bearings in accordance with the
manufacturer’s instructions. Record any repairs or servicing on the “GENERAL
EQUIPMENT SERVICING SHEET”.
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SECTIONTHREE Systems Operations & Monitoring

e DuAL-PHASE RECOVERY SYSTEMS

1. Pull and clean the product and groundwater pumps at each recovery well (RW-1,
RW-2, RW-3, RW-4, RW-5, and RW-6), clean and inspect them.

2. Repair or replace any defective items. Record any repairs that are made on the
“GENERAL EQUIPMENT SERVICING SHEET”.

3. Reinstall the pumps, and adjust them to the proper levels Reactivate the system and
verify proper function.

WATER TREATMENT SYSTEM

1. Deactivate the water treatment system.
2. Transfer all accumulated oil into the 8,000-gallon product holding tank.

Pump all sludge out of the system usmg the manual control sludge auger, and a vac-
truck.

(98]

Thoroughly steam clean the slant rib packing and the OWS tankage.
Drain the air sparge system tanks. Deactivate the blowers.
Open the air sparge tanks, vacuum them out and steam clean them.

Reassemble all systems and components, and reactivate the system.

® N v s

Examine the systems and piping for leaks. Examine heat trace systems for proper
operation.

9. Correct any faults, perform all necessary corrective maintenance as required. Record
any repairs that are made on the “GENERAL EQUIPMENT SERVICING SHEET”.

ANNUAL PREVENTIVE MAINTENANCE

DUAL-PHASE RECOVERY SYSTEMS

\oo\/

¢Clean and redevelop the (six) product recovery wells using an approved and accepted

L methodolo y, to restore well efficiency and yield. Record work done on the
l,\afs/ \(ﬁﬁ@@d EQUIPMENT SERVICING SHEET”.
ot

,,\‘n‘ V
1
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SECTIONTHREE Systems Operations & Monitoring

WELL POINT SYSTEM

1. The backflow preventer on the potable water supply will be cleaned, calibrated and
tested in accordance with manufacturers instructions and certified by a licensed
‘plumber. Record work done on the “GENERAL EQUIPMENT SERVICING
SHEET™.

3.2.3 CORRECTIVE MAINTENANCE:

Corrective maintenance will address the unplanned repair, replacement or modification of the
system equipment. Reporting forms included in Appendix E are intended to allow reporting of
the conditions described below to the NYSDEC via Fax:

. Repairs will be performed in accordance with manufacturer’s instructions and manuals
- and system design drawings provided in the appendices. All system repairs will be
documented, so that recurring problems can be identified and resolved effectively.

2. A “SYSTEM DOWN NOTIFICATION FORM” (Appendix E) will be filled out and
communicated to the NYSDEC if the Well Point System is down for more than a 24-hour
period.

3. A “SYSTEM DOWN NOTIFICATION FORM” will be filled out and communicated to

the NYSDEC if the Dual-Phase Recovery System is down for more than a consecutive 3-
day period, or 5-days or more in any one month period.
N 4

4. Recurring problems will be tracked, reviewed, resolved and reported to the NYSDEC
using the “RECURRING OPERATIONAL PROBLEM RESOLUTION FORM”.

. Any proposed or implemented system modifications will be documented and reported to
the NYSDEC using a “SYSTEM MODIFICATION FORM”.
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41 GENERAL

Logs will be kept of daily inspection forms. Summaries of the monitoring data are reported to
the NYSDEC quarterly through the Site Monitoring Reports. Certain events are communicated
to the NYSDEC via additional forms and/or reports, as described in Section 3.2.3, and are
included in Appendix E. They are included in this section to thoroughly describe NYSDEC
reporting requirements for the systems.

4.2 EVENT REPORTS

System Down Reports

The WPS, Dual-Phase Recovery System, and Storm Water Lift Station operation are inspected
and recorded daily, and reported monthly on the “MONTHLY OPERATIONS STATUS
REPORT”, which is included in Appendix D. The daily inspection forms of Appendix C provide
the basis for preparing and determining reportable 24-hour events for the WPS and 3-Day '
Consecutive Event and 5-Day-per-Month Event Report for the Dual-Phase Recovery System.
The “SYSTEM DOWN NOTIFICATION FORM” (Appendix E) is used to communicate these
down-time events to the NYSDEC in a timely fashion. -

This system of data collection and reporting also supports the review and detection of recurring
problems. The “RECURRING PROBLEM RESOLUTION FORM” is used to identify and
address any problems which may be recurring.

4.3 SYSTEM MODIFICATIONS

The “SYSTEM MODIFICATION FORM” will be used to document, discuss, justify and track
the effectiveness of proposed or implemented system modifications.

44 QUARTERLY REPORTING

Quarterly reporting to the NYSDEC will include:
e Project Status Report
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Q e Operations Report
e Permit Compliance Report
e Laboratory Data
e Groundwater Gauging Data Tables
e Groundwater Contour Map

e Monitor Well Hydrographs and Product Thickness Graphs

An example Quarterly Report that contains this information, as reported to the NYSDEC, is
attached as Appendix D. 'Also contained in Appendix D are two sample forms that can be used
as part of the Quarterly Report format. These are:

e Monthly Operations Status Report, and

e Permit Compliance.
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Table 1
Inspection, O&M, Monitoring, and Reporting Schedule

Mobil Terminal # 31-010

625 Elk Street, Buffalo, NY

SYSTEM ACTIVITY REPORT
DAILY Well Point System Inspect, Record Readings Well Point System And Lift Station
Daily Inspection Form/LOG
Storm Water Lift Station Inspect, Record Readings Well Point System And Lift Station
Daily Inspection Form/LOG
Dual-Phase Recovery System | Inspect, Record Readings Dual-Phase Recovery System Daily Inspection Form/LOG
Water Treatment System Inspect, Record Readings Water Treatment System Daily Inspection Form/LOG
Well Point System Inspect, Check All Critical Devices, Note Results on Daily Inspection Form
: Record Readings
WEEKLY
Storm Water Lift Station Inspect, Check Ali Critical Devices, Note Results on Daily Inspection Form
Record Readings
Dual-Phase Recovery System | Gauge Tanks, Check Operation, Record Note Results on Daily Inspection Form
. Readings
Water Treatment System Transfer Product to 8000-gallon tank, Note Results on Daily Inspection Form
Inspect, Record Readings '
Check Al Critical Devices, Notifications Monthly Operations Status Report
: & Warning Signs. Monthly Operations Status Report
Site-Wide Review System Downtime Data Monthly Operations Status Report
MONTHLY Identify Recurring Operational Problems | Recurring Operational Problem Resolution Form
Address and Resolve Recurring Problems § System Modification Form
Permit Compliance (Report) Form
Water Treatment System Sample System Influent and Effluent Results Reported to NYSDEC in Quarterly Reports
Dual-Phase Recovery System | Preventive Maintenance: General Equipment Servicing Sheet
Clean Level Probes
Quarterly Monitoring Event: Results Reported to NYSDEC in Quarterly Reports
Site-Wide Event Gauge Groundwater Levels at all
Monitoring, Recovery Wells and
QUARTERLY Piezometers
Preventive Maintenance: General Equipment Servicing Sheet
| Water Treatment System Sludge Removal & Steam Clean OWS and
Air Sparge Units
ANNUAL Dual-Phase Recovery System | Clean and Redevelop Recovery Wells General Equipment Servicing Sheet

S:\Environ\Mobil\Buffalo\Forms\Q&MSCHED.Doc 05/14/98




Figures



Woodward-Clyde

; ‘/ﬁ'x/’% A

SCALE: 1 INCH=2000 FEET

BUFFALO—SE, NY QUADRANGLE,
U.S. GEOLOGICAL SURVEY, 1965

0 - 2000 4000

Job No.7E02600 REGIONAL LOCATION MAP
MOBIL BUFFALO TERMINAL
BUFFALO, NEW YORK

Prepared by: TP

QUADRANGLE LOCATION

£: \DRAFT\7E02600\FIG?

| S FIGURE 1 M
Date: 07/11/1997 A —3




76002014.dwq
Woodward-Clyde
[__-——-——— ) -_—— —— -_—— —— — -—— -——
‘ DUAL-PHASE‘—I | WATER TREATMENT SYSTEM
-- ' RECOVERY SYSTEM, :. ‘
RW—1 PRODUCT
1000 GAL. ! ; ' _ PrODUCT
| PRODUCT 1 GRODUCT|  RW-2 | WATER l . OIL—WATER ¥
| HOLDING ° s - > ; SEPARATOR
TANKS (6) | RW-S ' ' SPOéJgDSéTL'
| | ’
. RW—6 COLLECTION
J ' TANK
_——-—— = |
____ PRODUCT TO
WATER : OFFSITE RECYCLE
T o , = = = =P SLUDGE TO DISPOSAL
STORM WATER 1t
LIFT STATION
' ! SUMP ! BYPass_ _
b WATER | ‘ ‘
o ROADWAYS WITHIN [ I 4
' TERMINAL |
* 522?2 ER LOADING AIR SPARGE SYSTEM

* BIOTREATMENT
CELL

'WELL POINT
I SYSTEM

APPROXIMATE
130 WELLS

, ALONG

| BUFFALO RIVER

I —

WATER

I T

WATER
DISCHARGE TO
BUFFALO SEWER
AUTHORITY (BSA)

Job No. 7E02600 FLOW DIAGRAM

MOBIL — BUFFALO TERMINAL
BUFFALO, NEW YORK

Prepared by: ‘TFP

Date: 05/14/1998

FIGURE 2

.WATER & PRODUCT RECOVERY .& TREATMENT SYSTEMS -




.

.76002014.dwg .
Woodwerd-Clyde
DUAL—PHASEj WATER TREATMENT SYSTEM
— - | RECOVERY SYSTEM, ! :
‘ RW-1 PRODUCT
1000 GAL. ! ! — -
; PRODUCT RW-2 WATER _ - w—
o e R ST O
TANKS (6) RW-—4 ' 8000 GAL. '
: gw‘g : ' PRODUCT !
__ - COLLECTION
| TANK |
e I
A - L PRODUCT TO
WATER : OFFSITE RECYCLE
] . | == === =P>SLUDGE TO DISPOSAL |
STORM WATER | |
LIFT STATION
: SUMP : BYPASS
b WATER | & i |
o ROADWAYS WITHIN [ b 4 : : |
TERMINAL i |
R LOAOING AR SPARGE SYSTEM |
o BIOTREATMENT : :
CELL ) ‘ ‘ * |
A ' I 1
— - — - - | _ WATER |
‘ ] DISCHARGE TO
WELL POINT BUFFALO SEWER *<
. SYSTEM L | AUTHORITY (BSA) !
| | i |
APPROXIMATE | WATER
130 WELLS [
! ALONG ! - - -- -- -- -- -- -- --
| BUFFALO RIVER

Job No. 7E02600 FLOW DIAGRAM
— — { WATER & PRODUCT. RECOVERY & TREATMENT sysmas
Prepdrad by: TFP’ : MOBIL — BUFFALO TERMINAL

Date: 05/14/1998 FIGURE 2

BUFFALO, NEW YORK ﬁ -
A4




LEVEL AND FLOW SWITCH FUNCTIONS

- ACTMTIES PRODUCT PUMP IF WATER LSH IS NOT CLOSED

- . NS 8 )

v — — ——— I S — —— — ————" d—

i

-
1 DOE

1000 GAL RECOVERY TANK ,
STEEL, SINGLE WALL '
1100 GAL. DIKE CAPACITY

(TYPICAL OF SIX)

LSH 101
LSH 102 ' ACTIVATES WATER PUMP
LSL 103 _ DEACTIVATES WATER PUMP
LSLL 104  WATER OVERRIDE — FAULT CONDITION — WATER & PRODUCT DEACTIVATED
LSH 105° . PRODUCT TANK FULL — ALARM CONDITION — PRODUCT PUMP ONLY
DEACTIVATED, WATER PUMP STILL RUNS
LSHH 108 HIGH WATER IN UFT STATION
: ; _ALARM CONDITION SUMP PUMP RUNS
ALARM CAN BE BROADCAST TO NETWORK
TURNS ON RED LAMP AT LIFT STATION
ALARM CLEARS WHEN CONDITION CLEARS
(NON LATCHING ALARM)
LSH 107 ACTIVATES SUMP PUMP — TURNS ON AMBER LAMP
LSH 108 DEACTIVATES SUMP PUMP — TURNS OFF AMBER LAMP
LSH 109 HIGH LEVEL IN OIL RESERVOIR — ALARM CONDITION — SUMP PUMP SHUTS
DOWN — ALARM CAN BE BROADCAST TO NETWORK — ALARM CLEARS
: WHEN CONDITION CLEARS (NON LATCHING)
LSH 110 " _HIGH LEVEL IN EFFLUENT RESERVOIR — ALARM CONDITION — SUMP PUMP
~ SHUTS DOWN — ALARM CAN BE BROADCAST TO NETWORK — ALARM CLEARS
- WHEN CONDITION CLEARS (NON LATCHING)
FS111,112,113 - LOW AR FLOW FROM SPARGE BLOWERS — ALARM CONDITION —
; 77 77 SUMP PUMP RUNS
. " ALARM CAN BE BROADCAST TO NETWORK
; " ALARM CLEARS WHEN CONDITION CLEARS (NON LATCHING)
] r - ’ R [ §

. B 3 e 21 = @ adlis. - K a -] W el -~y R B N N N N N N N N N & ___J N N N N N N N N N N N _ 1§ N J - - - - - . - -

SLANT —RIB
COALESCING PACK L/ WATER

i

AIR DISCHARGE TO ATMOSPHERE
STACK IS 50 FT. ABOVE GRADE

)

6" FLOW METER
(NOT USED)

NOTE: OIL RESERVOIR
MANUALLY PUMPED
INTO 8000 GAL

FOR REMOVAL
OF SOLIDS TANK AS NEEDED.

NOTE: MANUAL TRANSFER

Pg(o)DUCT FROM : .

1000 GAL. RECOVERY R :
8000 GAL.
TANKS PRODUCT
STORAGE

TANK

8800 GAL. DIKE CAPACITY

WATER TREATMENT SYSTEM

) '
SPARGE TANK BYPASS — TEMPORARY USE QNLY .
6 —CSP Q 1
6" GATE VALVE 5
(72]
[ ]
1 (]
8 -CSP -
| §| CS VAP—_61PVC -2
i It :
|é| SPARGE 6 - '
TANK CSP
6
e [}
VAP— 61PVC | !
|é| SPARGE 6"
TANK TSP .
5" []
o VAP— 6]PVC -
a
O [ ]
3
x| |é' SPARGE 6 ‘
< TANK TSP '
N[ 6
10" CSP '

AR BLEED

2°C PVC DISCHARGE TO '
: BUFFALC SEWER

3 AR CP
1

—_ij}
—— PRODUCT PUMP

b ORS
§ 0.7 GPM 12VDC

o F
MOTOR&

N

__, /' 15 csP /_s" csP
| ] }é"%— Pl
FLOWMETER WITH LOCAL DISPLAY L o e - e .
' GATE VALVE
[ % T INSERTION TYPE
i . FLOWMETER
! Z RECOVERY WELL ' RED LIGHT—HIGH LEVEL
| 25 FT. DEEP " ALARM CONDITION
6 IN. DIA,
SCH 40 PVC AMBER LIGHT-PUMP RUN

RW=3 SRW-1 RW-6 RW-2

S - .- - . - ae - s - - - . - =

-
' | 8
T AR BLEED |
I : 7C PVC :
' [ FILTER
- —(Fs é ( 3—% AMBIENT AIR
J»——t » :
] ] !
't . AIR BLEED i
| 3
| 2’C PVC '
[ ]
' | FILTER
L _—_(rs ‘ Mc— AMBIENT AIR .
113 @ 1
[ ]
' SPARGE TANK BLOWER TYPICAL
7.5 HP, 230V, 19 '
REGENERATIVE TYPE '
[ ]
[ ]

FILTER AUTHORITY
‘ M AMBIENT AIR
@ (]

1

LEGEND:

I
I
| .
FORMER LOADING RACK, :
l 1.5 IN. FLEX HOSE STORM SEWER 24 CMP WELL POINT SYSTEM PUMPS "W—METER/TOTALIZER
l 1] 1~ SUBMERSIBLE PuMP ! : ' FLOW—METER/T |
' | } ¥: HP, 230V, 19 ' @
| 2 WIRE FRANKLUN MOTOR ' 3 PRESSURE GAUGE
|7 25E5 GRUNDFOS PUMP 3 : .
: | 6'pve] | '- epve ! Iﬁ Y~STRAINER
- e [ | 2 [ ]
| ! : il PUMP S ) l :é -
| | VER ' | - }é{ BALL VALVE
DUAL-PHASE RECOVERY WELL ' - '
LIFT STATION _
; : (TYPICAL OF SIX) ’ SUMP. PUMP : i tWELL POINT . | w&'?'?uggl'_')ﬁ : DKl GATE VALVE
: ' 5 HP, 230V, 19 } 1 ' 25 DA . TN CHECK vaLvE
' N . STORM WATER SYSTEM 1 WITH DROP TUBE - |
' s s e e e e = = ; - {A] INDICATOR
| S WELL POINT SYSTEM
: ol : L - STt TTTnTT T Tt SENSOR/FLOW, LEVEL, PRESSURE
' L. — —CONTROL PANEL}- — — — — EET_WQ_R'_(_@ME_ETT_QN__@U_I'\’_R_E_NT_'_LY_N_QT_!N_U_S_E — — — —{CONTROL PANEL E: — -
‘ L RW=5 UFT STA. |~ — — — — — = NETWCRK 'CONNECTION ' g PUMP
. — -1 (TYPICAL} | - ' SUMP PUMP TO OTHER PANELS .
| DUAL—PHASE RECOVERY SYSTEMS | TECENERATIE SLONER
o}
3R :
9 Job No. 7E02600-3 GENERALIZED PROCESS AND INSTRUMENTATION DIAGRAM
ol GROUNDWATZR REMEDIATION SYSTEM
: Prepored by: TFP MINAL
3l b MOBIL BUSINESS RESOURCES CORPORATION
2L Date: 05/04/1998 ’ FIGURE 3 %
™ Lees - A /




—e ‘ Woodward-Clyde
v e S v -
- o e %
Vi 1723 o (g}
TRICO TRIGO s I - | | SCALE IN FEET N
= < o v -4 ;
‘ < =z e o - L - ) I S T | i J ,
) T o a w ) - 200 0 200
ar = < - z | <
< - 2z < o ! af '
3 x o o L o L X
ELK STREET l
t
. St : i g SN,
,@8 4 H
23 - T J— i s v a s R -
R . ASPHALT PARKING L0
80 — t ‘
. A
RN ; A I?.
3 1y 102t S i
54 ;
e e T ~ LEGEND:
- P I L T fog TREATMEN s :
- » 27 . 185' e B!thi:As_ MENT e .
R iy 1\ - ., .. | L'EI.—L //42{;? - WELL POINT SYSTEM
- ] oK N R N : /7 @ RECOVERY WELL
W . | e SECI I {LAB] / -
x — - s Vi '
Sk {1 1E {0 SR f/ 1
. o STORAGE I
LAKES ] [ 4 i
omision || © : 7
QARAGE |} @ & - 3332% £
< B-BMNRRY 5 HOUSE 7
@ éga--suw{a} OFFICE
B~ 4w, | "
-+ ¢ 3¢ %

N AT e ——

NN Ly ETORTe) )

i £ N AR\ Ny 16—,
TRU A, REMEDIATION  \\ vv’) & fof = «
7K Raoy BUILDING ™7 3\ . =

!

4‘/
FIRE| | [ \ R
o HOUSE| | - I" \T\ S x

&4 8w ) ALKY AREA | /—\ N
ZedW <% B ! 3
B I N I |

N\
A i { o5 o8 1} Rt i
FORMER | pw—5 4o S l

i : D18
P~ RUILDING ad —-RW-4 L J e
hS AREA ; QM-

PUMP_PAD s ~~ /7 7
—__RW=6 ° X 4

\ e -
%

/ . WELL POINT
avi / SYSTEM —
//'( - Job No. 7E02600-3 GROUNDWATER AND PRODUCT RECOVERY -
o SYSTEM LAYOUT

e - . — - | Prepared by: TFP MOBIL BUFFALO TERMINAL
S . ——— 7 $ BUFFALO, NEW YORK

_ : L e, ‘ . o Date: 05/04/1998 ] FIGURE 4 s G

wg

76002016, dw

S . o o o e



Appendix A



8/27/93
#40126
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@ | FQUIPMENT

A DIV. OF GROUNDWATER TECHNOLOGY, INC.

BULK TERMINAL REMEDIATION SYSTEM

EQUIPMENT/DOCUMENTATION DESCRIPTION

32 Mill St., Greenville, NH 03048
Phone (800) 228-2310/ (603) 878—2500
FAX (603) 878-3866




INTRODUCTION

This manual provides an overview of the equipment and documentation supplied by ORS
Environmental Equipment for the Mobil Oil Bulk Terminal Remediation project.

CONTENTS
This manual contains the following information:

1. Documentation List - a list of all equipment manuals and drawings provided with the
system.

2. System Description - includes the following sections:
I. System Overview
ll. System Description, Remote Extraction Points
1. System Description, Central Water Treatment Location
IV. Sensor Specifications

DOCUMENTATION LIST

Documentation provided with the Mobil Bulk Terminal Remediation System includes (‘1)
this Equipment/Documentation Description manual (2) documentation packages for each
of the 6 remote recovery wells and (3) a documentation package for the central water

treatment/transfer facility.

1. Recovery Well Documentation includes;
(1) SITEPRO 2000 Probe Scavenger/Water Pump Control Panel manual
(1) Quick Start Installation & Configuration Supplement containing;

(1) Field Wiring Diagram for SITEPRO 2000
(1) Panel Configuration Guide drawing for SITEPRO 2000 .

(1) Water Table Depression Pump manual

(1) Probe Scavenger manual

(1) Product and Water Pump Installation Instructions drawing
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‘ 2. Central Water Treatment/Transfer System~ Documentation includes;
(1) SITEPRO 2000 Water Table Depression Pump Control Panel manual
(1) Quick Start Installation & Configuration Supplement containing;

(1) Field Wiring Diagram for SITEPRO 2000
(1) Panel Configuration Guide drawing for SITEPRO 2000

(1) Water Table Depression Pump manuai




2. SYSTEM DESCRIPTION
|. System Overview

Note: This section is written to serve as an overview of the complete
remediation system. Its specific purpose is to identify ORS supplied
components. ORS has provided only the parts identified below, as
requested by the system designer, Groundwater Technology, Inc. ORS
warranties the performance of ORS-supplied components only, as
specified in ORS proposal # 93-0034R1, the operator’s manual, and the

ORS Standard Limited Warranty.

The remediation system consists of 6 remote recovery wells, and one central water
treatment/transfer system. Each well contains 2 submersible pumps, (1) multistage
submersible water pump, and (1) positive displacement pump specified to pump non-
aqueous, phase separated liquid. All process equipment and sensors have been specified to
tolerate prolonged exposure to products known to be present at the Mobil Buffalo Terminal,
specifically, refined petroleum products including gasoline and aviation and jet fuels.

Water extracted from each recovery well will be transferred through permanently installed
steel piping (installed by customer-specified contractors) to an above-ground oil/water
separator, supplied by others (Great Lakes Environmental). After processing through the
oil/water separator, it will passively drain into one of three customer-specified sanitary sewer
hookups. :

The system is designed to extract and process a combined total of approximately 100
gallons per minute of groundwater from the 6 extraction points. The extraction and transfer
of all water and product through this system will be controlled by ORS Sitepro 2000 control
systems, designed to be connected in a communication system allowing the units to respond
to common interlock signals, and to be accessed from remote offsite communication points.
Off-site communication is performed through the use of a 2400 baud modem and proprietary
software (supplied).

ORS-supplied System Components:

Description ORS Part # Quan.
1. Sitepro 2000 Controller, Dual Pump System 1392200 6
2. Sitepro 2000 Controller, Water/T ransfer Pump 1392000 1
3. Water Probe Assembly (25’ cable) 2390062 6
4. Product Probe Assembly (25 cable) 2020067 6
5. 6

3/4 H.P. Water Pumps, w/25" Start Cable 2032226
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ORS-supplied System Components (cont.):

Description ORS Part # Quan

6 Telemetry Package, Sitepro 2390068

7. 4" Dia. Product Pump, w/25’ Power Cable 2022039 6
8. 3 function float switch (for transfer sump) Non-invent. 1 ‘
9. 1" water totalizer w/pulse generator ' Non-invent. 6 |
10.  0-30 Amp inductive current monitor units ‘ Non-invent. 18
11..  4-20 mA power supply units ' Non-invent. 7
12.  Temperature sensor for oil/water separator Non-invent. 1
13.  Tankiull level sensors (for product tanks) 50’ 2390069 ' 6

Il. System description, remote extraction points

The extraction points consist of six recovery systems, with all controls for downwell pumps
mounted at or near each wellhead. With the exception of slight variations in physical location
of wellhead equipment from well to well, all six extraction systems are identical.

1. Electrical classification:

a. Wellheads: all areas below grade, specifically the well vaults are classified as
Class 1, Division 1, Group C/D atmospheres, and all ORS-supplied electrical

assemblies have been specified accordingly.

b. Controls: all equipment mounted above grade will be located in an unclassified
atmosphere. This location is defined as 18" or more above grade. All equipment
installed in outdoor areas will be rated for exposure at a minimum of NEMA 3X
(weatherproof). All enclosures mounted above grade will require conduit seals or
other approved vapor barrier if entering a classified location.

2. Controls:

The pumps (two per well) will be controlled by a single controller (at each well), mounted in a
NEMA 3R enclosure. The controls consist of an ORS Sitepro 2000 Dual Pump Probe
Scavenger controller, and peripheral sensors. Please see attached drawing for graphic

depiction of a typical wellhead deployment.

The controllers include the short-circuit protection for both motors, and also serve as a
lockable disconnect, in compliance with OSHA Lockout-Tagout standards.



in addition to controlling both downhole pumps, the controls will monitor status on the
following system parameters:

a. Total ‘gallons of water pumped, via pulsed output turbine-type, totalizing
flowmeter (ORS-supplied).

b. Current draw on heat trace circuits, via inductive 0-5 volit analog sensor (ORS
supplied). Note: Heat trace supplied by others. :

C. Tankifull shutdown circuit, via hi-level float switch. This circuit is intrinsically
safe. A tankfull alarm will shut down the product recovery pump, but allow the
water table depression pump to continue to run normally. Each welihead '
controller is equipped with a dedicated tankfull level switch, designed to be
deployed on each dedicated product recovery tank. -

Each local wellhead control system is connected through a two conductor, shielded wire to all
other controls on the site. This enables the entire system to be monitored, and for the
system to share common alarm interlocks.

3. Pumps:
a. Product recovery pump: This pump is a submersible, magnetically coupled,
positive displacement type pump, capable of discharge pressure as high as 70
psi, and flow rates ranging from .25 to 0.9 gpm. This pump operates on a 12
Volt DC power supply. The transformer/rectifier assembly is located in a NEMA
7 enclosure in the below-grade recovery vault.
b. Water Table Depression Pump: This is a stainless steel multistage submersible

pump. It employs a 1/2 HP 230 VAC motor. It is a “2-wire" type, containing its
start components internally. Overcurrent protection is internal, and is
automatically resetting.

lil. System description, central water treatment location

Three storm drain collection points (located at various locations in the terminal facility) will
feed a subsurface concrete sump. This water will then be transferred into the central
oil/water separator fed by the 6 extraction pumps located within the terminal facility. Water
leaving the oil/water separator will then gravity drain into one of three customer-specified
sanitary sewer connection points. Water extracted from the 6 recovery wells will be pumped
directly into the oil/water separator. The central water treatment location, referred to as
“firehouse" in construction drawings, will house the single-function Sitepro 2000 controller
tasked with controlling the flow of water and monitoring system status.

-5-



Firehouse Controller: This unit is a single pump controlling Sitepro 2000. It is responsible
for operating the 5 HP centrifugal transfer pump (customer supplied) which transfers storm
water from the collection sump to the oil/water separator. (ORS will supply the motor starter
for this pump). This Sitepro unit will also serve as the “master" controller which acts as the
central controller in the network, and contain the modem through which the system will be

accessed remotely.

The firehouse controller will service the following interlocks and monitoring functions:

a. High product and high water alarms in the oil/water separator. Theé level
sensors (supplied and installed by others), will generate a high level signal on
either alarm, which the firehouse controller will transmit to all 6 remote wellhead
controllers, and shut them down in the event of either alarm.

b. Oil/water separator submersible heater (3) status. This channel will monitor

' on/off status of the three submersible resistive heaters. There is no alarm
interlock associated with their control. The heaters are supplied with, and
controlled by, the oil water separator (supplied by others).

c. Water temperature in the oil/water separator. An ORS-supplied thermocouple,
sheath, and power supply will continuously monitor water temperature within the
oil/water separator. This is a monitoring function only, and will not control any
site functions. The controller can, however, be configured to generate a remote
fax dialout at a given temperature set point. -

d. Current (amperage) consumption on the heat trace circuits (3) (supplied by
others). The system will be monitored with ORS supplied inductive current
‘sensors for electrical consumption. This data does not control any process,
and is included for monitoring purposes only :

The Sitepro and peripheral equipment described immediately above will be deployed in the
firehouse building. The area which is to house the control equipment is unclassified
electrically. The transfer pump will be mounted remotely in a Class 1, Division 2 hazardous
atmosphere area (aithough its ORS-supplied motor starter will be mounted next to the
Sitepro in the firehouse.)

All Sitepro systems are "standard" equipment. All modifications, such as additions of sensor
power supplies, motor starters, etc. will be installed once on site. All configuration of alarm
channels, monitoring channels, probe signals, etc is done on site.

ORS' Standard Limited Warranty applies to all equipment supplied on this equipment order.
A copy of the warranty is attached for customer reference.
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V. Sensor Specifications

Sensor #1: Current Sensor
Quantity: 18

Deployment: 18 current monitors will be installed total. Three in the firehouse, three at
RW-1, and two each at MW 2 through. MW-6. They will attach to each local Sitepro
control panel (on the analog input busses), and monitor the current draw through the heat

tape circuits. . :

The sensors are inductive, and generate a 0-5 volt signal which will be received by the
Sitepro panel. A separate power supply will not be required for these items, although the
signal rill require conditioning before processing by the Sitepro.

They will need to be installed in a small (4"x4"x6") NEMA 4 (weatherproof) junction box
next to the sitepro panels. One lead from each heat tape power circuit will need to be
run through this box in order to be monitored. Per discussions on site, Ferguson Electric
will supply these boxes.

The sensors are scheduled to be delivered to ORS on or about 8/4/93." they will be
shipped to GT Cheektowaga approximately one week later.

Note: Product literature attached.

The Sitepro controllers are not capable of accepting an "unconditioned” 0-5 VDC input.
The 0-5 volt signal will require conditioning to 4-20 mA current signal before sending to
the Sitepro panel. This is accomplished through the use of a DC to DC transmitter. The
one specified is manufactured by AP, and is a model 4010G. - It is powered with a 230
VAC power supply, and can be located in the same enclosure as the current sensors.
Please see the attached equipment specification sheet for a complete description of the

unit(s).



SMITH RESEARCH & TECHNOLOGY, INC.
PRICING POLICY

The variations availableof these sensors are almost infinite. Units
are not stocked, and SRT, Inc. supplies samples when request is
submitted with a valid company purchase order complete with
data on the application, quantity, and specdifications desired.

With reference to Output Voltage (ie., standard AC Output
units), per unit prices quoted are based on the customer accepting
normal production tolerance of unitsat plus or minus 15%. Closer
tolerance prices will be based upon yield tor that sensor model at
the tolerance specified. *Be specific on required tolerance when
asking for price quotes. Minimum order $50.00. Proper output
voltage guaranteed for your application as specified. If not
satisfied, RETURN in EXCHANGE for another unit within 30
days. .

SET UP & TEST FEES : 85 for each set of test data included with
test of prototype sensors, where morethan onesensor, or group of
sensors can be tested at one time. $10 for each set of test data for
one sensor only. For tests requiring special set-ups and/or
requiring special material or equipment there is an additional
time and cost charge. Please call the factory. Allprices are subject
to change without notice.

SHIPPING: F.O.B.Factory: Colorado Springs, CO.,80907,US.A.
All shipping chargesare paid by customer. No order willbetaken
unless acknowledgement of shipping charge acceptance is noted
on company purchase order.Shipped asspecified, orUPSGround.
(Provide your company FedEx # for Next Day Air). Usually prepaid
and billed with invoice. All orders are shipped from the factory
to the customer. Shipping other than US.A.: Payment in ad-
vance. Check with International Sales Department at SRT. This is
a licensable commodity when exported.

DELIVERY: Three days to threc weeks after ordering;
depending on complexity of specifications and quantity ordered.
With the cxception of test units available, production quantities
arc not stocked in advance of orders. :

New Accounts Please Note: To qualify for discounted rates for
quantity orders of 100 or more units, a pre-payment with written
Purchase Order of 20% of total due per each shipment will be
required prior to shipping date.

PAYMENT OF INVOICES: All ordersare billed to the customer
from, and shall be paid to the factory as noted on the invoice.
Payment to be made in U.S. doliars.

TERMS: Paymentdue on delivery. Credit approved accounts:
Net 30 days from shipping date on invoice. Credit references
required. Telephone orders accepted from credit approved ac-
counts. However, no orders will be processed without a customer
purchasc order number and no orders will be shipped withouta
written purchase order.

Non-refundable: Units will be exchanged for credit on purchase
of another sensor if NO SOLDER has been used on the terminals
and sensor(s) are returned within 30 days. If units are not re-
turned, the invoice is due and payable.

Smith Research & Technology, Inc.
(719) 634-2259 = 800-447-6805 FAX: 719-634-2601

PRICE LIST

JANUARY 1992

=z=== Smith Research & Technology, Inc.
o1 &

205 Sutton Lane

Colorado Springs, CO 80907

(719) 634-2259 * 800-447-6805

FAX: 719-634-2601

INSTRUMENTATION INDUCTIVE
A.C. SENSORS




STANDARD UNIT PRICE LIST

Prices are quoted for standard 60 Hz. units. For frequencies above or below 60 Hz. a nomimal charge will
beadded. Call S.R.T., Inc. for specifics. Some sensors called out as specials are not covered by this price list.

A GUIDE TO ORDERING STANDARD CAS UNITS:
EXAMPLE: AC CAS: AC Switch Control

CAS 2 Y- V-.1-1A- N.O. -120V ac -1A- RW
[

’ L Sensor Connection: W=Wire Leads

Type Load: R= Resistive; L= Inductive
MAX Load Current; from 1-15A
Output Circuit Voltage Rating
L— Contact configuration: N.O.= Normally Open
N.C.= Normally Closed

L— Current Range
— Operation: V= Variable Switch Point; F= Fixed Switching Point
— Modecl Scries '

Further example:

CAS 2XV .01- 1A N.O.120Vac1A RW (Currentscnsor is piggybacked ona CAS unit. Switching point
is variable and can be sct in the ficld between 10and 20 Amps. The switch isNormally Opcnand israted
at 120Vac 1A resistive load.)

MODEL | SWITCH QUANTITY

Packaged in
CCase

Single Pass-
thru wire
CAS 3 1-10 A Variable 72.00 '67.00 62.98
CAS 4 10-100 A Variable
SPECIALS-D Case L
CAS5
Cf\S 6 -

NOTE: Please specify voltage to be swi

CAS 2 through 4:: Switchrated

TO ORDER: ‘Example: CAS:2-N.O- 116 1A

forupto




MODEL | OPER- SWITCH CURRENT QUANTITY
ATION RANGE 1-24 25.249 | 250-499

Mulitple Pnmary

Turns Required
CAS-2X| V NO 0.01 A-0.1A | 98.00 _ 91.14 85.65
CAS-2Y| V NO 0.1A-10A 95.00 88.35 83.04
CAS-27Z F NO 0.01 A-0.1 A | 96.00 89.28 83.92
CAS-2T F NO 0.1A-10A 93.00 86.49 81.30

. Single Pass-
thru wire
CAS-3 \' NO 1A-10A 90.00 | 83.70 | 78.68
CAS-4 Vv NO 10A- 100A 90.00 | 83.70 | 78.68
500 & UP: CALL FACTORY |

NOTE: Deleting usc of this model for inductive loads. Sce Relay Switch below.

SPECIAL CATEGORIES
For Fixed A.C. Current Actuated Switches
For A.C. Control Circuits - For OEM'S

Special A.C. CAS arc mixed and matched using switch SMT clectronics with A,
B, or C Scnsor Cascs mounted on top. The simplest combination is used to obtain
switching at customers current inorder to keep costsdown. Call factory for quantity
price quote. '

Available in the following packages and cu rrent ranges:
CAS A 1.2 to 35 Amps Single Wirc (0.286 Dia.)
CAS B 1.0 to 50 Amps Single Wire (0.500 Dia.), 0.1 A Multiple Turns
CAS C 0.6 to 165 Amps Single Wire (0.500 Dia.), .01 A Multiple Tums

SWITCH CURRENT QUANTITY

ATION RANGE 1-24 25-249 | 250 -499
Mutitple Primary
Turns Required
CARS-2X| V NO/NC | 0.01A-0.1A 233.00 | 208.00

Multiple or Single
CARS-2Y| V NO/NC | 0.1A-1.0A 217.85| 194.47

. Single Pass-

thru wire
CARS3 | V | NONGC | 1A-10A 204.00 | 182.00
CARS-4" |V | NONC |10-200A 204.00 | 182.00

NOTE: This model designed for delayed activation of rclay after motor start up.
Adjustable time constant. LED shows status of rclay.



Line Driver- Including Sensor

1-99 100-999

- B &;%.'_‘_;ﬁ_: )
245.90 230.00 .

5 AMPS

Model: CQ 35- 5A- 5V DC- 60 Hz " - 90.C0 85.50 233.90 220.00

Production run linearity

10 AMPS N

Model: CQ 35-10 A- 5V DC- 60 Hz - " 85.60 80.75" 228.90 215.00

Production run linearity

15 AMPS (15- 20 A Same price)
Model: CQ 32- 15 A- 5 V DC- 60 Hz - " 80.CO 74.00 223.90 210.00
Production run linearity

30 AMPS (25- 50 A Same price) .
Model: CQ 25- 30 A-5 V DC- 60 Hz - - 80.CO 7400 223.90 210.00
Production run linearity .
60 AMPS (60- 75 A Same price)

Model: CQ 25-60A-5V DC-60 Hz - " 80.CO 74.00 223.90 210.00

100 AMPS (80- 125 A Same price) ’ .- . i

Model: CQ 25- 100 A- 5 V DC- 60 Hz " " 80.C0 74.00 223.90 210.00

Production run linearity ?

150 AMPS (130- 150 A Same price)

Model: CM 20- 150 A- 5V DC- 60 Hz - - 80.00 74.00 223.90 210.00

. Production run linearity
- MODEL D SERIES

100-250 AMPS 22°W

Model: DR 20- 200A-5V DC-60 Hz .700 2.0"H 135.C0 125.55 230.00 213.90
.80D .

200-300 AMPS 22°W R

Model: DO- 20-200A- 5V DC- 60 Hz |  .800 20"H | 150.c0 139.50 230.00 | 213.90 -
80D :
MODEL E SERIES

200-400 AMPS 23" W

Mode!; EP 20- 300 A- 5V DC-60 Hz .955 25°H | "170.C0 158.10 240.00

) 1.0°D - AR oo N

A.C. VOLTAGE SENSORS - 5.0V D.C. OUTPUT - 60 Hz.

A.C. Output: Nominal transfer function is 40 MV/ Volts. Order by linc voltage and output voltage
desired. Example: VC- 480- 6V, 60 Hz. (RMS volts)

D.C. Output: Bascd on output of 5.00 Volts at median or maximum monitoring voltage. Special units:

10 volts output (consult factory for price).
Example: VC- 240- 5V D.C,, 60 Hz. (Other frequencics availabl2).
Line to Line; Line to Ground

STANDARD UNITS: C CASE

* NOTE:SPECIAL ORDER; The AC
Input-AC Output model is available for

. : rcal time on-line (RMS) mecasurement
100 - 999 68.00 89.25 with 20’ of TSP cable, 400V. See AC/AC
1000 & up Call Factory Units in this price list.




STANDARD UNIT PRICE LIST:

Prices quoted are for standard 60 Hz. units. For frequencies above or below 60 Hz.a
nominal charge will be added. Call SRT, Inc. for specifics. Some sensors called out as
specials are not covered by this price list.

10 Volt D.C. Output available by special order.

Production Run: Linearity tolerancespread of maximum deviationof 1%to 4%
theoretical straight line (T.S.L.), lincarity. -

Other lincarities: Deviation from T.S.L. to 1%, 2%, 3% available for some units.
Call the factory.

For frequencies of 100 Hz to 1000 Hz: Add 25% per standard unit cost.

For frequencies of 1000 Hz to 20K Hz: Add 50% per standard unit cost. All of
the above High Lincarity sensors arc temperaturc compensated for a range of
5° 10 45° C: for other temperature requirements, call the factory.

Note: Calibration test data for cach sensor is available for $10.00 per singlc unit
order, or $5.00 for two Or more sCnsors.

Typical output magnitude doviation from Theorcetical Straight Linc versus percent of

Full Scale.

PER CENT OF FULL SCALE CURRENT
% OF FULL SCALE ERROR

MODEL AMPERES 20% | 40% | 60% | 80% |100% 120%
CQ45 2.5 Amperes -40 ] -35 | -240| +138 0 |+18
CQ35 5 Amperes .42 | -35| -240] +1.8| 0 |+18
CcQ32 15 Amperes 20 17| 1.0 -4 0 -2
CQ25 30 Amperes -8 4 | +4 | +3 0 -5
CQ25 60 Ampcres +.4 +12 | +1.6| +1.2| O -2
CM 20 100 Amperes -1.00 0 +.6 | +4 0 |-10
CM 25 Refer toprice list | — - - - - -

*NOTE: Non-calibrated version hasbeen discontinucd. All high lincarity series now
potted in 94VO epoxy, black, sclf-cxtinguishing.

.
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l ABSOLUTE [PROCESS (NSTRUMENTS. INC.
®

PLUG-IN SIGNAL CONDITIONERS
Api 4010G Non-Isolated DC to DC
Transmitter

FEATURES
% Wide Range of Input/Output
Parameters
% Input/Output Loop Tracker LED’s

% Functional Test Pushbutton
Voltage or Current Output

%

FUNCTIONAL DESCRIPTION

The Api 4010G Piug-in accepts a DC Vottage or
Current Input and provides a linearly-transferred DC
Voltage or Current Output. The Api 4010G is useful for
signal scaling, or translation from current to voltage or
vice-versa in applications that do not require isolation
(e.g., 4-20mA In/1-5VDC Out; 0-1 0VDC In/4-20mA Out;
+/-10VDC In/0-20mA Out, etc.). If input/Output isola-
tion is required, use the Api 4300. The Api 4010G is
designed to function effectively in “Electrically-Noisy”
environments such as steel mills, foundries, refineries,
paper mills, pharmaceutical plants, electric generating
plants, gas utilities, and similar installations. The Api
4010G Plug-in is compatible with, and can interface
with Recorders, Data Loggers, Personal Computers,
Programmable Controllers, and other Process Moni-
toring and Control Systems. An Api Exclusive Feature,
the LoopTracker LED is standard on 4/20mA Input/
Output Models and is optional on certain other
Input/Output ranges. The LoopTracker “tracks” or
varies its intensity as the process variable changes.
The LoopTracker aids in setup and troubleshooting of
the Control Loop by indicating loop current flow and
process fluctuations, and also acts as a “power-on”
indicator. Standard Features include an 8-pin Indus-
try-standard plug-in base; a high-impact, clear poly-
carbonate cover; efficient modular internal construc-
tion; +/-10VDC or SOmA output capability; PLUS Api's
s-Year Limited Warranty. Optional Features include an
internal connection to power one external 4/20mA

*2U) ‘sjuBWINIISU}
£305014 3N|OSqY

Loop Powered Transmitting Device; LoopTracker for DC
voltage or curmrent outputs other than 4/20mA; 230VAC or
12/24 VDC/VAC module power; conformal coating for
moisture resistance.

OPERATION

_ The Api 4010G contains a power supply which provides

dual-polarity regulated outputs. input conditioning circuitry

" scales and filters the DC input. The output side scales

and/or converts to voltage or current, if necessary, to meet
the customers requirement. The Output stage can be

. factory calibrated for Voltage outputs of up to +/-10VDC or

Currents up to SOmA.

CALIBRATION

The unit comes from the factory calibrated to customer
specifications. However, Span and Zero controls are
available thru the top cover for those wishing to change or
re-calibrate the unit. Calibration requires an accurate
signal source and measuring equipment, such as an
accurate Digital Voltmeter and should be done only by
Factory Authorized Personnel in order to maintain War-
ranty of the Plug-Ins. The Functional Test Pushbutton sets
the output to 50% when depressed, independent of the
input.



Standard Ranges
‘| Api4010G ELECTRICAL SPECIFICATIONS Input Output
Voitage Current Voltage | Current
.nput Impedance (Voltage)
200K Ohm min. 1010 100mv 0tos0v |0to1mA | 0to 1V |0 to 20mA
Input Voltage Burden (Current) ‘1 |o to 200mv 0 to 100V | 0 to 10mA 0to 5V |4 to 20mA
1.25VDC max. 0 to 500mV  +/-100mV | 0 to 20mA 1to 5V
- 0to 1V +/-200mV | 4 to 20mA 0 to 10V

Output Capability Oto2V  +/-500mV |10 to SOMA | +/-5V
(Vottage) +/- 10VDC, +/- 10mA max. :

. 0 to 5V +/-1V 0 to 100mA | +/-10V
(Current) 50mADC, 12V compliance.
(Current) 25mADC, 12V compliance (with option 1to 5V +/-2v 0 to 200mA
for external Transn;itter ower) 0 to 10V +/-5V 0 to S00mA

power-. 01020V  +/10V  [Oto 1A

Linearity

Better than .01% of Span.
: Consult Factory for Special or Non-Standard Ranges

Response Time

70mS typ. ' v
Temperature Stability .

Better than .02% of Span per °C. seand Szera QD i 401 G
Zero/Span Control Range 9y T/ w-,_nm
% 0P e i i
Functional Test Pushbutton ST Fuivertne > _—oc-
50% (+/-1.5%) of Span when pressed. — S —  or

~18 o__NL’__o(.n

Ambient Temperature Range =38

‘ 10 to +60 °C (Operating). ; current
AC or () i * Suteut
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Sensor #2: Signal-generating Flowmeters
Quantity: 6.

Deployment: 6 Flowmeters will be installed, one located at each wellhead. The meters
will need to be mounted in an electrically unclassified area, as the signals servicing each
meter are not intrinsically safe. Plans presently call for the mounting of the meters at
least 18" above grade immediately next to the control panel location.

Each flowmeter is a 1" model mechanical turbine type, equipped with a local digital
readout, and having an pulse generator mounted atop the meter. The meter is equipped
with 1 1/4" MNPT threads at each end. Atop each meter will be a Halliburton Model MC-
Il Flow Analyzer. In addition to providing the local digital readout, this device also
provides the signal pulse for the Sitepro. Please see the attached cut sheets for additional

information.

The Flow Analyzer device is equipped with a weatherproof cord grip connector to attach
the meter to the electrical circuit using 3 16 AWG or larger greater wires, which will need
to be routed to a nearby mounted (+/- 6" away) NEMA 4 junction box. The wires can
then be routed to the Sitepro via watertight conduit, and 3 #16 AWG wires. '

This meter assembly requires a 24-30 volt power supply to function. This power supply

will be located in the back of the Sitepro panel(s). (These power supplies are also
detailed in this package.) '

Note: Product literature attached.
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INSTALLATION AND MAINTENANCE INSTRUCTIONS
HALLIBURTON TURBINE TYPE FLOW METER

Part No. 458.80001

The calibration tag for each flow meter designating
pulses per gallon observed during tactory calibration, is
attached to the magnetic pickup conduit adapter. This
factor is also listed on the packing list (MT). In the event
this information is lost or misplaced, the original
calibration factor can be obtained from Halliburton
Services, Special Products Division, Duncan,
Oklahoma. Please supply the flow meter serial number
when requesting this information.

HALLIBURTON SERVICES
SPECIAL PRODUCTS DIVISION
DUNCAN, OKLAHOMA

405-251-3442
FAX# 405-251-2154



PRINCIPLE OF OPERATION:

The Halliburton Turbine Flow Meter is a rugged
versatile instrument capable of handling a wide variety
of liquids including many types of slurries and
suspensions. The Flow Meter contains a rotor secured
to a tungsten carbide shaft. The shaft is supported at
each end in tungsten carbide bearings. The rotor is
made of a magnetic material, while the flow meter body
is non-magnetic. A magnetic pickup consisting of a
magnet and coil is mounted externally in the body in the
same plane as the rotor. Fluid moving through the Flow
Meter causes the rotor to rotate at a speed proportional
to the fluid velocity. The- rotor blades cutting the

1.

magnetic field in the vicinity of the magnetic pickup 2.

generate a frequency signal proportional to the fluid 3.

velocity. This signal is used to represent flow rate and

can be accumulated to totalize the volume of liquid

passing through the Flow Meter. 4.
Each Flow Meter is calibrated to insure accuracy

over the entire recommended flow rate range. Meters >.

are furnished with a calibration factor representing the

number of pulses per gallon produced. This information 6.

is supplied with the precalibrated rotor and vane kits
available for field replacement. Meter and kits are
available in either industrial grade with an accuracy of
+0.5% or standard grade with an accuracy of = 1.0%.

CAUTION:

ALWAYS REASSEMBLE VANE WITH
THE REFERENCE NOTCH IN GROOVE

HOUSING

RETAINER RING GROOVE —

RETAINER PINS
OR BROACHED GROOVES

UPSTREAM VANE
RETAINER RING

Figure 1

E% % ROTOR & ROTOR SHAFT
NOTCH

INSTALLATION:
The Halliburton Turbine Flow Meter may be

installed either vertically or horizontally. The direction of
flow should correspond to the arrow that appears on the
outside of the housing. A minimum straight section with
a length of five pipe diameters of the same size as the
flow meter is required both upstream and downstream
of the meter. . .

The following precautions should be observed

during the installation and operation of the Fiow Meter:

Clean all upstream lines before instaliing the Flow
Meter.

Do not blow out lines with compressed air or gas.

Do not siug the Flow Meter with fluid. Initial filling of-
line with fluid should be done with care.

Do not exceed maximum recommended flow rate
through the Flow Meter.

Avoid hammer blows or other sharp impacts on the

Flow Meter: it may break the shaft.

The magnetic pickup should be installed per drawing
SPI1-2B-1830 (Fig. 2). If vibration is present, the
locknut should be tightened. A %" 12 point deep
socket wrench is required. (Part No. 70.80902)

CONDUIT ADAPTER
RETAINER RING GROOVE

Q/ RETAINER RING

NOTCH

DOWNSTREAM VANE
BEARING



MAINTENANCE:
Figure 1 iliustrates a typical Flow Meter. The

following instructions are applicable to all meter sizes
except as noted.

The Flow Meters may be disassembled for

inspection, cleaning or repair in the following manner:

1.

Screw the magnetic pickup out of the housing to
avoid breaking during handling of the meter.

Remove the retainer ring from one end of the
housing.

Slide the vane from the housing. (If the vane should
be stuck, insert a brass rod through the opposite
vane and through the rotor and drive the vane out by
tapping on alternate blades of the vane.)

in 3" and smaller size meters, the rotor may now be
removed. In 4”, 6" and 8" meters, it is necessary to
remove the inner retainer ring before the rotor can be
taken out. The rotor should be handled with care to
prevent damage to the rotor shaft.

Remove the retainer ring from the other end of the
housing.

Remove the other vane.

Do not attempt to remove the bearings and thrust
balls from the vanes.

Clean all parts with a suitable solvent for the material
that has been pumped through the meter. A cotton
swab is very useful for cleaning the inside diameter
of the bearings.

The meter is assembied in the following manner:

Lubricate the bearings with a few drops of light
machine oil or 5 centistoke silicone oil. During
operation, the meter is jubricated by the fluid that is
being pumped. The purpose of this initial lubrication
is to enable the meter to be tested after assembly
without running the bearings dry.

Before assembling, note that an arrow is cast or
engraved on each part. These arrows indicate the
direction of flow. The meter must be assembled so
that all arrowheads point the same way and the
direction of flow must coincide with the direction of
flow indicated on the housing.

in all sizes, observe that one of the blades on each
vane has a mark or notch on it and that retainer pins,
welds or notches are provided in each end of the
housing. The marked or notched blade must be
inserted between these retainer pins, weld spots or
notches. The meters are calibrated in this position,

and should be reassembled in this position for the

greatest accuracy. (See Figure 1.)

4. Insert one of the vane assemblies in the housing
bore being careful that the direction arrow is
correctly oriented. The vane should fit snugly but
should not require excessive force to install.

5. install the rotor and rotor shaft assembly being
careful to properly orient the direction arrow on the
rotor. Care should be taken to avoid chipping the
rotor shaft. Tungsten carbide is very brittle.

6. Insert the other vane assembly. If this vane does
not fall into position when placed in the housing,
rotate the rotor to align the bearing and the rotor
shaft. Do not attempt to drive the vane in, as this
will result in a broken rotor shaft.

7. Check the meter by blowing air through it. The rotor
should turn freely and come to a smooth stop. If the
rotor will not turn or stops abruptly, the meter
should be disassembled and checked.

8. Screw the magnetic pickup into the housing
according to the procedures indicated by drawing
SPI-2B-1830 (Fig. 2). Tighten finger tight and set
lock nut. Do not tighten with pliers or wrench.

REPLACEMENT PARTS:
*MAGNETIC PICKUPS
70.73941 M-155 pickup for %", 2" and 34" meters,
—65°F to +225°F.
70.35638 3030AN pickup for 7/s” and larger meters,
—100°F to +225°F.
70.35637 3030HTB pickup for 7/s” and larger meters,
—100°F to +450°F.
458.88833 :f;zg plcg;gef;)r 7/g" and larger meters,
*ROTOR AND VANE KITS
Standard Industrial
Grade Grade
458.85045 Kit - 3/s” meter 458.00014
458.85538 Kit - /2" meter 458.00021
458.45063 Kit - /4" meter 458.00022
991.43516 Kit - 7/" meter 458.00030
458.85229 Kit - 1" meter 458.00023
458.70076 Kit - 1¥/2" meter 458.00024
458.70084 Kit - 2" meter 458.00025
458.70077 Kit - 3" meter 458.00026
458.70083 Kit - 4" meter 458.00027
458.70079 Kit - 6" meter 458.00028
458.70081 Kit - 8” meter 458.00029

*Normal replacement parts consist of 1 kit and 1 pickup per meter.
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INSTALLATION PROCEDURE
STEP 1. INSTALL FLOW METER (&) IN ACCORDANCE WITH NOTE BELOW. x 3
) ©
STEP 2. LOOSEN GLAND NUT () SO THAT WEATHERPROOF PICKUP ADAPTER (©) IS FREE ok el <
TO ROTATE WITHOUT TWISTING SIGNAL CABLE (J) - ., g5 @
STEP 3. SCREW MAGNETIC PICKUP () CLOCKWISE INTO CONDUIT ADAPTER (8) UNTIL S g4 .
“FINGER TIGHT", THEN ROTATE PICKUP COUNTER-CLOCKWISE ONE QUARTER ¥l % 2o a
TURN. DO NOT TIGHTEN WITH PLIERS. °| 3 8w}
=]
STEP 4. SCREW JAM NUT (B) CLOCKWISE UNTIL MAGNETIC PICKUP (©) IS SECURE. T E eES
Q8w
STEP 5. PLUG AMPHENOL CONNECTOR (E) INTO PICKUP (C) AND TURN SWIVEL z| 2 Luws i
NUT (K) UNTIL SECURE. T 2 i
o N
STEP 6. SLIP WEATHERPROOF PICKUP ADAPTER (G) OVER PICKUP (©) AND TIGHTEN ONTO & g s =
CONDUIT ADAPTER (B) - 2 z |z
W N
STEP 7. PUMP GREASE INTO GREASE FITTING UNTIL IT SQUEEZES OUT AROUND L
CONNECTOR () &GLAND NUT (1) . USE ANY GOOD QUALITY, NON-CONDUCTIVE. B ?Q N2 .
MULTI-PURPOSE GREASE. ball L L Ll | BT
STEP 8. TIGHTEN GLAND NUT (1) UNTIL RUBBER GROMMET SEALS AROUND SIGNAL CABLE. % N ;5' ‘UQ ‘g,_.;i
< =
; 23,
() 1-PAIR SIGNAL CABLE : glelell 2 )2
PART NO. 991.71094 (D) GLAND NUT HHEHH NS
2« (F) CONNECTOR cz8%2:
Cr PART NO. 70.17398 || £S5 e i
e 8 FRYLEIE-$]
Bl Sleinzizes
A 5l: =
L i fg & E H LR
L Bl = 227 w3
WEATHERPROOF ——— [ Zl gavzd
PICKUP ADAPTER 8 B E A
PAAT NO. 458.85118 R gl
(NOT USED WITH O T gty e Y
TO 850°F PICKUP) LO, (C—— GREASEFITTING g2z, 3% 3%
N siggdesiy
wE%93oXi
AMPHENOL CONNECTOR — |ZgEssize?
(2 PIN) PART NO. 70.17626 S 9*[ R
(STANDARD) (F) CROWN CLAMP ten
_—_\Lﬂu PART NO. 70.79221 %
OUTPUT CONNECTION MATES =" /— () SWIVEL NUT gz
WITH AN 3106A-10SL4S =13
NOTE: HI-TEMP PICKUP =) (© MAGNETIC PICKUP I 11
458.88833 HAS HI-TEMP PIGTAIL PARTNO. TEMP RANGE _FLOWMTRSIZE [iszsgts
LEADS 3 FT LONG. . §8:525:2
= 7073941 -65TO +225°F W "W | 35355353
© samNUT 7035638 -1007O +225°F 7" THRUS" | BxZ3:is:
5/5"-18 THREAD FOR PART — 70.35637 -100TO +450°F 7" THRUB™ | S23i:°23%
¥ - | eizelsiia
NO. 70.35638, 70.35637 & 458.88833 0TO +850°F 7" THRU S SIE23EiE I3
70.73941 3a"—20 THREAD (® TURBINE FLOW METER Sizamcidr |°
FOR PART NO. 458.88833 53¥28s:: |B
CONDUIT ADAPTER PIPE MUST BE SAME EEEEEI AT
1 MNPT (STANDARD) NOMINAL SIZE AS FLOW Grg2 2887 1%
11" MNPT (0 TO 850°F METER END CONNECT'N agEIogase A
PICKUP) S B ¥ _l vy g
= - ] h\ Ry =
FLOW g Fo Py :
DIRECTION 7 r—d__ - Loy b — .
et U R o
R U -+ K3 N
SEE NOTE y]. K9
BELOW NN
LIAES .
NOTE: N § ;E_ 5=
THERE MUST BE A MINIMUM OF FIVE PIPE DIAMETERS OF UNRESTRICTED FLOW IRy Y A
IMMEDIATELY UPSTREAM AND DOWNSTREAM FROM THE FLOW METER. NN 5l
EXAMPLES: FOR 1" END CONNECTION - 17 PIPE FIVE INCHES LONG. QRS H
FOR 2° END CONNECTION - 2° PIPE TEN INCHES LONG. a8 RE T
THROTTLING VALVES MUST NOT BE INSTALLED UPSTREAM FROM THE FLOW METER. N K EY -
RSEH L fE
x| o HEH

Part No. 458.80001 Figure 2
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MC-ll FLOW ANALYZER GHALLIBURTON

WARRANTY-LIMITATION OF LIABILITY: Seller warrants only title to the products, software, supplies and
materials and that, except as to software, the same are free from defects in workmanship and materials for a
period of one (1) year from the date of delivery. Seller does not warrant that software is free from error or that
software will run in an uninterrupted fashion. Seller provides all software “as is". THERE ARE NO
WARRANTIES, EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS OR OTHERWISE WHICH
EXTEND BEYOND THOSE STATED IN THE IMMEDIATELY PRECEDING SENTENCE. Seller's liability and
Buyer's exclusive remedy in any cause of action (whether in contract, tort, breach of warranty or otherwise)
arising out of the sale or to the replacement of such products, software, supplies, or materials on their returnto
Seller or, at Seller's option, to the allowance to the customer of credit for the cost of such items. In no event
shall Seller be liable for special, incidental, indirect, punitive or consequential damages. Seller does not
warrant in any way products, software, supplies, and materials not manufactured by Seller, and such will be
sold only with the warranties that are given by the manutacturer thereof. Seller will pass only through to its
purchaser of such items the warranty granted to it by the manufacturer. :

This Instruction Manual was prepared by

Flow Measurement Systems (Instrument Section).

HALLIBURTON ENERGY SERVICES
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GHALLIBURTON GENERAL DESCRIPTION 1

C GENERAL DESCRIPTION

The Halliburton Mode! MC-il Flow Analyzer receives an electronic pulse train from a flow meter and provides a
registration of totalized flow and an indication of flow rate by utilization of its microprocesser-based circuitry.
The totalized flow and flow rate are displayed on two six digit liquid crystal displays (LCD’S). Both displays are
properly labeled with respective units of measurement.

The low current draw of its CMOS circuitry enables the MC-ll to run for three to five years on a single battery.

The MC-Il has the advantage of being battery powered andenclosedina noncorrosive weatherproof housing,
an ideal combination for use in remote locations.

INSTALLATION INSTRUCTIONS

A. GENERAL

The Model MC-|l Flow Analyzer was designed to be mounted either directly atop its companion flow meter
or, with optional hardware, on vertical or horizontal 2" pipe. Either type mount should be free of vibration.
(See Figure 2and 3.) Each MC-ll is calibrated for operation with a particular flow meter at the factory, but it
can be recalibrated for any compatible flow meter on site. Refer to calibration section of this manual if
recalibration is needed. The serial numbers of companion flow meters and readouts may be determined
from the shipping and/or packing information. The serial number for the MC-li is located on the back of the
housing. The serial number also appears on the outside of the shipping carton. The serial number for the
flow meter is stamped on the flow meter body and also appears on its shipping carton.

Itis good practice to orient MC-It's such that the liquid crystal displays are not exposed to direct sunlight.

B. MOUNTING ON FLOW METER

The MC-Ii is shipped completely assembled. After the flow meter has been installed in the flow line
according to the instructions furnished with it, the pickup should be installed, also according to the flow
meter instruction manual. If remote mounting option was ordered along with the instrument, see Option
Section 3. It is advisable to grease the pickup threads before screwing them into the flow meter body to
tacilitate easy removal in the future. For the same reason grease the pickup threads which mate with the
connector. Plug the connector on the end of the MC-l signal cable into the pickup and turn the swivel nut
until the connector is fully inserted into the pickup and the swivel nut is hand tight. Loosen the locking
screws which hold the base MC-1l mount secure.

Position the MC-Il on the flow meter, carefully pulling excess signal cable through the strain relief cord
connector on the side of the upper mount. (Refer to Nomenclature | & Figure 4.) Thread the base of the
mount onto the conduit adapter of the turbine meter and tighten two extra rounds after it is hand tight. it is
important that the upper mount and MC-ll readout be kept from turning while the base is being tightenedin
order to prevent the signal cable from being damaged by twisting. Tighten the outside nut if the strain relief
cord connector on the upper mount with a 15mm open end wrench to prevent cord slippage. Adjust the
MC-1I readout for best viewing position and tighten the locking screws in the upper mount. The viewing
angle may be adjusted by loosening the nut on the bolt which holds the MC-1i readout on the upper mount,
tilting to the desired angle and retightening. Pump grease into the fitting located on the side of the base of
the mount until grease comes out of the pressure relief hole which is located opposite the grease fitting.

HALLIBURTON ENERGY SERVICES
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' C. REMOTE MOUNTING

The MC-1l Fiow Analyzer is designed to be installed directly atop the flow meter; put if the flow meterisina
line which has vibration orifthe location of the meter makesiit undesirable to mountthe MC-ll directly onthe
meter, remote mounting hardware is available to allow the MC-1l to be mounted on a2 inch pipe. Refer to

Option Section 3. -

OPERATION

After proper installation and calibration, the MC-il is ready for operation. If the MC-ll was not ordered with a
companion flow meter and needs to be calibrated for the meter it is to be used with, see Calibration Section.

When fluid begins to pass through the flow meter, the MC-li displays should register total accumulated flow o
volume and instantaneous flow rate.

The decimal points will appear in their proper position in the displays when the units are properly calibrated.

If the flow rate exceeds the capabilities of the display, an "E" will appear in the far left hand digit of the rate
display, followed by the lower five digits of the rate display. The total display will remain accurate as long as the
35 counts per second rate is not exceeded. :

The divisor and rate multiplier which are set into the MC-1I will be displayed on the total and rate displays
respectively when the =\/[EW DIV" button is pressed. (See Figure 1.) This button must be pressed for a few
seconds in order to obtain this display. The divisor display may have a decimal point appearing in the display.
This decimal point does not reflect the positionofa decimal pointin the divisor as the divisor is always a whole
number. The appearance ofa decimal point means thatthe total display has been calibrated to show parts ofa
volume, such as 1/10 gallons or 1/100 barrels. The decimal point is determined by the limitation on the
maximum number that can be usedfora divisor (maximum number for whole units is 32767) (See calibration
section). When the Totals divisor is viewed, the appearance of a decimal point & numbers in the top display is
expressing two pieces of information at the same time. First the number’s are the divisor entered in whole
numbers and the position of the decimal point which were determined during the calibration procedure.
However, the decimal point appearing in the rate multiplier display is in the actual position occupied by a

decimal point in the multiplier.

The accumulated flow total may be reset to zero by pressing the “RESET" button if the reset function is
enabled. (Refer to Calibration Section for information concerning enabling and disabling this function.) This
button may have to be pressed for a few seconds in order to implement a reset.

MAINTENANCE

* To gain access tothe internal portion of the MC-I1, loosen the eight captive screws around the outer edge on
the back of the enclosure. Once all of these screws are loose, the front plate of the MC-lI should fold down,
hinging on the plastic retaining straps at the bottom of the enclosure. It may be necessary to use a thin
screwdriver blade to pry the front plate free, but do not use excessive force. The battery and circuit board
should now be exposed for servicing.

* CAUTION
Under normal operating conditions the MC-!l poses no hazard when the enclosure is opened.
The lithium battery which powers the MC-ll is a sealed unit; butif one of these units leaks, there
is a possibility of toxic fumes being present when the enclosure is opened. Select a
well-ventilated area in which to open the enclosure and avoid breathing fumes that may be
trapped inside. Care must be taken in handling and disposing of a damaged battery. See
additional Safety Information in the appendix section of the manual.
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' A. BATTERY REPLACEMENT
The battery used in the MC-Il has a life expectancy of about three to five years. This battery has a very fiat

- discharge curve, making it difficult to measure the battery voltage to determine the remaining battery life at

any point in time. When the battery is replaced, the new battery must be connected to the unused battery
terminals first before the old battery is disconnected in order to prevent the loss of counts and calibration
information. Itis advisable to record the date of installation of replacement batteries to help ascertainwhen
the next replacement may be required.

B. CIRCUIT ASSEMBLY
The circuit assembly 991.43179 contains all of the electronic components. To remove this circuit card,
remove the four screws located in the corners of the card, and disconnect the battery, signal cable, and the
switch plate. '

C.RECALIBRATION
in order to provide maximum accuracy, the MC-II should be recalibrated whenever its associated flow
meter has a new rotor and vane kitinstalled, or whenever the MC-il is used with a flow meter witha different
calibration factor. (Refer to Calibration Section.) Changing the calibration of an MC-Il will not destroy the
total accumulation flow to that time. Additional flow will be added to that total based on the new calibration
information.

CALIBRATION

The MC-ll Flow Analyzer is capable of several different operating modes. Each MC-Il shipped is set to the
mode of operation specified on the order. it is possible to change the mode of operation in the field if

@ necessary. The MC-Il Flow Analyzer comes factory calibrated to match its companion fiow meter which
should make field calibration unnecessary; however, if calibration adjustment is required, itcan be performed
at the job site. (See Figure 7.)

A. MODE OF OPERATION
Three different functions are controlied by jumper plugs on the MC-li circuit board. These functions are the
_ability to calibrate, the ability to reset, and the ability to enter a rate multiplier. Refer to Figure 7 for the
location of each of these jumpers.

1. CALIBRATE

The calibrate jumper enabies or disables the ability to calibrate the MC-II from the front panel without
opening the enclosure. If the operator wants to be able to calibrate the MC-il from the front panel at all
times, the jumper should be placed in the ENABLE -position. If the operator does not want to have
calibration abilities available via the front panel, the jumper shoutd be placed in the DISABLE position. If
the jumper is in the DISABLE position, the MC-Hl must be opened and the jumper plug piaced in the
ENABLE position in order to calibrate the unit. The jumper can be returned to the DISABLE position
after calibration is complete. (See Figure 7.)

2. RESET
The reset jumper enables or disables the ability to reset the MC-Il totals display to zero from the front
panel without opening the enclosure. If the operator wishes to be able to reset the MC-li from the front
panel, the jumper should be placed in the ENABLE position. If the operator does not want to have reset
capabilities continuously available at the front panel, the jumper should be placed in the DISABLE
position. The MC-li must be opened and the jumper plugplaced inthe ENABLE positionin ordertoreset
the totals display. (See Figure 7.)
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. 3. RATE MULTIPLIER

The MC-Hl can calculate a rate multiplier for use in determining flow rate if the time base reflects units per
day. Itis possible to enter another multiplier if other units of measure are required or if a more accurate
multiplier for units per day is desired. If the operator wants the MC-1l to calculate the rate muitiplier, the
one number calibration (O.N.C.) jumper shouid be placed in the ENABLE position. If the operator
prefers to enter the rate muttiplier, the O.N.C. jumper should be placed in the DISABLE position (See
Figure 7). Refer to the Rate Muitiplier Calculation Section for more information.

B. DIVISOR CALCULATION
The signal from the flow meter used with the MC-Il is amplified and squared by the electronic circuitry. The
divisor, which is the number of flow meter pulses per unit of volume, is programmed into the MC-Il. By
making continuous calculations based on the number of stored puises and the divisor, the MC-ll generates
total volume readings.

1. LIQUID FLOW METERS
The divisor for a liquid meter is determined by the flow meter calibration factor and the appropriate
conversion factor for the desired units of registration.

Example # 1

Suppose we have a 1%2" turbine meter witha calibration factor of 331.35 pulses per gallon. Assume the
desired units of registration are barrels. The divisor would then be:

331.35 P/GAL x 42 GAL/BBL = 13,916.7 P/BBL =13,917 P/BBL

The divisor must be rounded to the nearest whole number. in this example, 331.35 pulses per gallon is
the calibration factor, 42 gallons per barrel is the appropriate conversion factor for the desired unit of
measurement, and 13,917 is the resuitant divisor. A divisor for other units of measure must be
calculated in a similar manner.

If the desire units of registration had been tenths of barrels, (.1 BBL) the conversion factor would have
been 4.2 gallons pertenth barrel and the divisor would have been 1,392. (A decimal point would have to
be inserted.)

Example # 2

Suppose we have a 1" turbine meter with a calibration factor of 893.37 pulses per gallon. The desired
unit of registration are tenths of barrels. The maximum divisor which may be entered via the keyboardis
32,767. The MC-1i will notaccept a divisor larger than 32,767, nor will it accept a divisor of 0. The divisor
would than be:

893.37 P/GAL x 4.2 GAL/.1 BBL = 3752.154 P/.1 BBL = 3,752 P/.1 BBL

The divisor must be rounded to the nearest whole number. In this example, 893.37 pulses per galionis
the calibration factor, 4.2 galions per tenth barrel is the appropriate conversion factor for the desired unit
of measurement, and 3,752 is the resultant divisor. A divisor for other units of measure must be
calculated in a similar manner. :

If the desired units of registration had been hundreds of barrels, the conversion factor would have been
.42 gallons per hundredth of barrel and the divisor would have been 375. (A decimal point would haveto
be inserted in both examples.)

HALLIBURTON ENERGY SERVICES
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‘ 2. GAS FLOW METERS
The divisor for a gas meter is determined by the flow meter calibration factor and the appropriate

conversion factor for the desired units of registration . Itis also generally desirable to compensate the
divisor in order to measure gas in terms of standard unit volumes instead of actual unit volumes.
Volumes measured by gas meters are affected by temperature and pressure. If the flowing temperature
and pressure are constant, itis possible to adjust the divisor for registration of standard unit volumes by

using the following equation.

CFXPSXTF
PFXTS

Divisor =

Where CF = Flow Meter Calibration Factor (Pulses/ACF)
PS = Standard Pressure = 14.73 PSIA
PF = Flowing Pressure (PSIA)
TF = Flowing Temperaturé (Degrees Rankine)
TS= Standard Temperature = 519.69 Degrees Rankine (60°F)
NOTE: Degrees Rankine = Degrees Fahrenheit + 459.69
PSIA = PSIG + atmospheric pressure at metering site (1 4.73 at sea level)

Example:

Suppose we have a 2" gas turbine meter with a calibration factor of 124.36 pulses/ACF instalied in a
flow line operating at 70 PSIG and 80 degrees Fahrenheit. The desired unit of registration is MCF. The

divisor would be:

124.36x 14.73 x (80 + 450.69)  1.000CF _ ., 4o oo pMGE = 22,452 PIMCF
(70 + 14.73) x 519.69 1 MCF

The divisor must be rounded to the nearest whole number. A divisor for other units of measure may be
calculated in a similar manner.

The maximum divisor which may be entered via the keyboard is 32,767. The MC-ll will not accept a
divisor larger than 32,767 nor will it accept a divisor of 0.

HALLIBURTON ENERGY SERVICES
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. C. DIVISOR ENTRY 3
Once the proper divisor has been calculated it may be entered into the MC-Il by use of the membrane

switches on the front of the unit. Tobeginthe divisor entry routine, simultaneously press the "ACCESS"and
“ENTER/STEP" buttons. (Calibrate jumper must be in “enable” position. Refer to Calibration Section A,1.)
Both displays will clear except for a single zero in the right hand side of the total display. Press the
“INCREMENT" button repeatedly until the number in that position equals the number in the right most digit
of the divisor. (Divisor must be entered from right to left.) Press the "ENTER/STEP" button. A zero will
appearinthe nexthigher digit of the display. Again use the "INCREMENT" button to obtain a number inthis
position corresponding to that in the divisor. Repeat this process until alt of the digits of.the divisor are
entered. Note that it may be necessary to enter zeroes to the left in the case of smaller divisors.

When the five digit positions of the divisor display have been entered and the "ENTER/STEP" button
pressed after the fifth entry, an »L* will appear in the total display. This is a prompt asking for the decimal
point to be set. Pressing the "DEC. POINT" putton repeatedly will cause the decimal point to loop through
positions for tenths, hundredths, thousandths, and whole numbers. When the decimal point is in the
position corresponding to that required for the units of registration determined by the divisor, press the
“ENTER/STEP" button. -

After the decimal point has been entered, the MC-1l will begin operationif it has been programmed foraone

number calibration. If it has been programmed for a two number calibration, a zero will appear in the right
hand digit of the rate display, indicatingthe needto enterarate multiplier. (See Calibration SectionsDandE)

D. RATE MULTIPLIER CALCULATION
The rate multiplier is the number which will yield the desired flow rate reading when multiplied by the flow
meter frequency. This number will be automatically calculated for the selected volumetric units (barrels) .
‘ per day when the MC-ll is in the one number calibration mode (NOTE: Some instances exist in which it @

would not be desirable to use the one number calibration mode. Refer to Table 1, page 8.) When rate
readings other than volume per day are required, or when greater accuracy is required, the one number
calibration should be disabled in order that the multiplier may be entered by the user. The rate multiplier is
calculated as follows:

TC
(CF x CON)*

Rate Multiplier =

Where TC = Time Conversion (Second/Unit Time)
CF = Flow Meter Calibration Factor (Pulses/Gallon)
CON = Conversion Factor (Gallon/Unit Volume)

*This figure will be the number or pulses per whole unit volume and thus will not necessarily be the
same as the divisor. For example an MC-11 used with a 1" turbine meter and indicating barrels and
barrels per day could have adivisor of 3752 (i.e. each countis .1 barrel, see example 2 on page 4) and
a rate multiplier of

86,400 SECONDS/DAY

893.37 PULUGAL x 42 GAL/BBL

Note that even though the divisor is set for .1 barrels, the rate multiplier is still calculated based on
. pulses per whole barrel. ﬁ’

=2.303
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Example:
Suppose we have a 1" flow meter witha calibration factor of 891.54 pulses per gallon. We wantto read rate
in barrels per day. The rate multiplier would be:

86,400 SECONDS/DAY __ _5 303
893.37 PUL/GAL x 42 GAL/BBL

Example: . ' . .
Suppose we have a %" flow meter with a calibration factor of 2891.83 pulses per gallon. We want to read
rate in gallons per minute. The rate multiplier would be:

60 SECONDS/MINUTE ~0.021

2891.83 PUL/GAL x 1 GAL/GAL

The smallest rate multiplier allowed is .001. In order to keep from exceeding the rate display capabilities,
the rate multiplier should be selected such that the digits entered correspond to the digits shownin Table .
Multipliers may be required for the rate display label, such as BPD x 10. '

-~
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(00)
Maximum Size of Rate Multiplier Entry
Meter GPM GPH _GPD BPM BPH BPD M3/Min M3/H M3/D
3" XXX* XXX X XXX + " XXX XXX + ' B XXX
," XXX XXX X XXX + XXX* XXX + + XXX
3, XXX* XXXX ] XX XX + * XXX* XXX + ' XXX XXX
1" XXX XXXX* | XX XX '.XXX" XXX X. XXX + XXX* XXX %
[]
11, OO XXXXXH ] XXt XXX XXX* X XXX + ° XXX XXX "_"1
: r~
2" XXXX | XX XXX | XXX, * XXX X XXX XX XXX XXX XXX X XXX g
3" XXXXT | XX XXX XXX, * XXX X XXX XX.XX XXX XXX* X. XXX 12’
>
4" XXX | XXX XX [ XX Y XXX* X XXX XXXX XXX* XXX L XXXXX l'_z
N
6" X XXX XX. * XXXt XXX XX XXX XX, XXX X XXX [ XX XXX ":E
8" XX XXX | XXX, XXXt XXX XXXXX* ] XX, XXX* X XXX | XXX XX

+ Due to very small size of rate multiplier (Less than .001), reading rate in these units is not recommended with this meter.

*  One number calibration should not be used. G
I
>
[
C
x
%

TABLEI o
z

P
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‘ E. RATE MULTIPLIER ENTRY :
Once the rate multiplier has been calculated it may be entered into the MC-li by using the membrane
switches on the front of the unit in a manner very similar to that used to enter the divisor. The divisor must
always be entered before the rate multiplier may be entered or changed. (Refer to the Divisor Entry

Section.)

The rate multiplier entry begins with a zero in the right hand digit of the rate display. Press the
“INCREMENT" button repeatedly until the number in that position equals the number in the corresponding
digit of the rate multiplier. Press the “ENTER/STEP® button. A zero will appear in the next higher digit ofthe
display. Again use the “INCREMENT" buttonto obtain a numberin this position corresponding to thatinthe
rate multiplier. Repeat this process until all digits of the rate multiplier are entered. Note that it may be
necessary to enter zeroes in the upper positions in the case of small rate multipliers, because only 3 places
to the right of the decimal point may be entered.

When the five digit rate multiplier has been entered and the "ENTER/STEP" button pressed after the fifth
entry, an “L" will appear in the rate display. This is a prompt asking for the decimal point to be set. The
purpose of decimal point positioning for the rate multiplier is different than that of the divisor. The decimal
point in the divisor routine was placed in the position that it was to appear in the total display. The decimal
point in this routine is to be positioned where it actually occurs in the rate multiplier. Press the "DEC.
POINT" button repeatedly to loop the decimal point through the positions for tenths, hundredths,
thousandths, and whole numbers. When the decimal point is in the position corresponding to that of the
decimal point in the rate multiplier, press the "ENTER/STEP" button. After this entry, the MC-Ii will begin
operation.

‘ SENSITIVITY ADJUSTMENT-FLOW METER SIGNAL

The circuit assembly for the MC-I1 has the additional feature of being able to adjust the input sensitivity for
the flow meter input signal. :

Provided on the circuit assembly is a 25-turn, 5000 ohm potentiometer. Adjustment of this "pot" varies the
sensitivity range from approximately 950mV p-p down to 15mV p-p. Instruments are factory set at 20 mV
p-p. See "NOMENCLATURE II", page V, for location of this potentiometer.

A clockwise adjustment will increase the sensitivity, allowing a signal with less amplitude to operate the
unit. Caution should be used here in order that the sensitivity not be adjusted so low that electrical noise
would be counted along with the signal pulses.

A counter-clockwise adjustment will decrease the sensitivity. In other words, a larger input signal would be
required to operate the unit. Some electrically “noisy" areas may require that this adjustment be done, in
order that the noise be eliminated from the signal processing.
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Quantity
1

1
]
]
]
1

"1
"1
ltt1
tt'.1
t*tt1
Qt'i-‘

ﬁtii1

. . i"i-‘

*Required with remote mounting option.
**Required with pulse output option.

RECOMMENDED SPARE PARTS LIST

Part Number

991.43179
991.43283

70.96304
991.43385
991.43395
991.43564
991.43394
991.43450
091.44828

70.90690 -
70.76662

70.90691
991.43534
991.43533

Descripﬁon
Circuit Assembly, Totalizer/Rate Indicator LCD

Battery

Vapor Capsule

1 ft. Cable Assembly

Front panel with keypad switch
Rubber Sponge Gasket

10 ft. Cable Assembly

Circuit - Pulse Output

Circuit - Pulse Output - Intrinsically Safe
Relay - Puise Output - 5V
Relay - Pulse Output - 12V
Relay - Pulse Output - 24V

-Module - Open Collector Pulse Output

Module - Opto-Isolated Pulse Output

***Required with intrinsically safe pulse output option.
*+**Check specific MC-Il assembly to determine which pulse out relay or module is required.

o
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OPTIONS

1. TOTALIZER AND FLOW RATE UNITS
The MC-1l Flow Analyzer's standard configuration is for increments of barrels (BBL) and barrels per day
(BPD). Other totalizer units and flow rate units are available and should be specified when ordering. It is
possible to change the units of measurement in the field. See Calibration Section for instructions.

2. TOTALIZER RESET
The MC-II Flow Analyzer is furnished with the totalizer reset switch on the front panel, disabled such that
pressing this switch will not reset the totals display, unless the "RESET" option is specified at the time the
instrumentis ordered. This feature may be enabledin the field to allow the totals display to be reset fromthe
front panel. Refer to Calibration Section for instructions.

3. REMOTE MOUNTING
The MC-II Flow Analyzer is normally furnished for flow meter mounting. Optional hardware including
additional signal cable is available for pipe mounting. (Refer to Figure 3) The remote mounting option Kit
consists of a mounting bracket, “U” bolts, nuts and lock washers, weatherproof adapter and 10 foot signal
cable assembly. Additional signal cable length is available if required.

A. If remote mounting option was specified atthe time the instrument was ordered, follow step 1 below only.

B. If the remote mounting option was not specified when the MC-II Flow Analyzer was originally ordered,
skip step 