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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
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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

HALLIBURTON ENERGY SERVICES



GHALLIBURTON CALIBRATION v

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.

HALLIBURTON ENERGY SERVICES
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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 1 below and proceed directly to Steps 2, 3, and 4. :

STEP 1: Place the "U" bolts around the pipe the MC-Il is to be mounted on, then through the mounting
bracket. Note that the holes in the mounting bracket are arranged such that it may be used with
horizontal or vertical pipe. (Note: Disregard the center hole in the mounting bracket.) Fasten the
bracket with the lock washers and nuts. Use the bolts, lock washers and nuts to attach the MC-ll
to the bracket. Position the MC-I! to the viewing angle desired before tightening the nut. (See
Figure 3.) Foilow the installation procedure of the weatherproof pickup housing furnished with
the flow meter.

STEP 2: To remove old cable connector, loosen the eight captive screws around the outer edge onthe back
of the enclosure.* Once all of these screws are loose, the front plate of the MC-l folds down,
hinging on the plastic retaining straps at the bottom of the enclosure. The cable feeds throughthe
rubber grommet to the inside of the enclosure where it is connected to the terminal connector.
(See Nomenclature If) Unscrew terminal connector number 3 and pull off the black cable lead,
then unscrew terminal connector number 4 and pull off the red or white cable lead. Cut "cable tie*
on the cable and pull the cable through the housing.

* CAUTION:

Under norma! operating conditions the MC-Il poses no hazard when the enclosure is opened. The
lithium battery which powers the MC-ll is a sealed unit; but if 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 mustbe taken
in handling and disposing of a damaged battery. See additional Safety information in the appendix
section of the manual.

HALLIBURTON ENERGY SERVICES
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STEP 3: To install new cable connector; feed cable through rubber grommet and make a knot or install a
cable tie inside housing, but allow enough free length to connect wires to the terminal connector.
Feed black lead and shield into terminal connector number 3 and screw retainer down tight. Feed
red or white lead into terminal connector number 4 and screw retainer down tight. Close the
enclosure and retighten all eight screws. Follow the instaliation procedure of the weatherproof
‘pickup housing furnished with the flow meter.

STEP 4: Mounting the bracket; place the “U" bolts around the pipe the MC-ll is to be mounted on, then
through the mounting bracket. Note that the holes in the mounting bracket are arranged such that
it may be used with horizontal or vertical pipe. (Disregard the center hole in the mounting
bracket.) Fasten the bracket with the lock washers and nuts. Remove the nut and bolt which holds
the MC-1l housing to the upper mount. Discard the mount but use the bolt, lock washer, and nutto
attach the MC-!1 to the bracket. Position the MC-ll to the viewing angle desired before tightening
the nut.

4. TWO NUMBER CALIBRATION

The MC-Il Flow Analyzer is furnished with O.N.C. (one number calibration), unless the two number
calibration option is specified at the time the instrument is ordered. The two number calibration feature
permits the operator to enter the totalizer divisor and the rate muttiplier for the selected units per day. Refer
to Calibration Section for additional details about this option.

5. CALIBRATION FROM FRONT PANEL

The MC-li Flow Analyzer is furnished with calibration from the front panel disabled, unless this feature is
requested to be enabled at the time the instrument is ordered. Having this feature enabled allows the
operator to calibrate the MC-1l via the front panel without having to open the instrument and move the
calibration jumper to the “enable” position. Refer to Calibration Section for additional details about this
option.

6. MC-ll PULSE OUTPUT CIRCUIT ASSEMBLY - 991 .43450

This circuit assembly was designed for use with the MC-1l Flow Analyzer to provide optional puise output. It
is mounted inside the unit between the totalizer board and the battery cavity. A 6 pin terminal strip andtwo
mounting holes allow for easy installation.

The following paragraphs describe the circuit assembly’s operation.

A.PULSE INPUT:
The pulse inputto this cardis obtained from the "Pulse Out" of the totalizer card. It will appearinthe form
of a single square wave pulseora “burst” of several pulses, according to the flow meter input frequency
and divisor setting on the totalizer board.

B. PULSE OUTPUT:
The pulse output from this card is provided in the form of a dry contact from a relay, transistor
open-collector, or an emitter/collector opto-isolated output. A 14 pin socket on the card is provided to
install either the relay or component plug “module”, whichever is specified. :
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‘ C. DIVIDE-BY CIRCUIT:
The “W1* jumper is used to select whether the output is to occur with each increment of the totalizer
volume, for every 10 increments, or for every 100 increments of the display total. Inmostcases, either"+1",
"-10" or "+100" can be selected with no problem of losing putse output counts. However, due tothe totalizer
display update time being approximately 2.8 seconds andits “burst* potential of pulses, there may be times
when the <10 or =100 mode is mandatory to maintain proper pulse outto incremental volume ratio. In order
to determine whether this is necessary, divide the calculated “divisor" by the flow meter's maximum
frequency. This value can then be looked up in Table 2 below to determine which jumper position can be

selected.
TABLE 2
DIVISOR/FREQUENCY PULSE OUTPUT ("W1" JUMPER)
.0281t0 .27 Use +100 only
.28t02.7 Use =10 or =100
2.8&up . .- Use+1,+100r+100

_D. EXTERNAL POWER INPUT:
The DC power input to this card can range from a fixed 5v to 28v. However, 12v or 24v is preferred. Sv, 12v
‘ and 24v relays are standard and available for this circuit.

Any other voltage may require that the “W2" jumper be replaced with a resister. This would serve to limit
current through the relay coil should a “non-standard® input voltage be selected. If 5 volts were selected as
the supply voltage, the circuit card would have to be modified as follows:

(1) Remove CR3 and VR1.

(2) Install jumper wire in CR3 position.

(3) Install jumper wire from 1st to 3rd pins of VR1 position.
(4) Install 5V relay.

E. EXTERNAL POWER OF TOTALIZER BOARD:
Normally, the Lithium battery within the MC-1i provides power to the totalizer board whether a pulse output
board has been installed or not. However, if desired, the battery can be removed and the totalizer board be
powered from the pulse output board. To do so would require the following circuit assembly wiring
modifications.

(1) Refer to Installation Drawing §91 43532, Figure 9, Page 24.

(2) install R7 (220 ohm), C6 (10 mfd), and CR1 (1N5227) on circuit 991 43450, Figure 8, Page 23.
(3) Remove Lithium battery. A

(4) Install wiring assembly (99.43532, from pulse output board J2 to totalizer board J3/J4.

A disadvantage to the above configuration would be that during a power outage, the display totals would be
lost and the unit would have to be recalibrated when power was restored.
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DC Power (12V or 24V preferred) J1Pin6
.Ground ' o J1Pin5
Pulse Input & Common J1Pin2,1
Pulse Output - Relay Contact J1Pin4,3
- Transistor or J1Pin4,3

Opto-isolated
G.ELECTRICAL SPECIFICATIONS:

Current Draw -'standard 3ma
- with Zener circuit to 10ma
power totalizer board
Relay Contact Rating 0.5, 30VDC, 10W max (resistive)
Open Collector Module . 0.3A max., 30VDC max
Opto-isolated Module ‘ 0.1A max, 30VDC max
Pulse Output Duration 60 msec (approx.)

7.MC-Il PULSE OUTPUT CIRCUIT ASSEMBLY - INTRINSICALLY SAFE - 991.44828

This circuit assembly was designed for use with the MC-Ii Flow Analyzer to provide an optional pulse
output. Itis mounted inside the unitbetween the totalizer board and the battery cavity. A6 pin terminal strip
and two mounting holes allow for easy installation. When this circuit assembly is installed according to
drawing 991.44737 (Figure 12) , the MC-Il with pulse output is rated by Underwriters Laboratory and

Canadian Standards Association as Intrinsically Safe for Class |, Groups A, B,Cand D, Division 1.

The following paragraphs describe the circuit assembly’s operation.

_ A.PULSE INPUT - INTRINSICALLY SAFE:
The pulse inputto this card is obtained from the »Pulse Out" of the totalizer card. it will appear in the form of
a single square wave pulse or a “burst” of several pulses, according 10 the flow meter input frequency and

divisor setting on the totalizer board.
B. PULSE OUTPUT - INTRINSICALLY SAFE:

The pulse output from this card is provided in the form of a dry contact from a relay, transistor
open-collector, oran emitter/collector opto-isolated output. A 14 pinsocketonthe card is provided toinstall

either the relay or component plug “module”, whichever is specified.

’ ‘ - (Refer to Figure 10, Page 25)

HALLIBURTON ENERGY SERVICES
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C. DIVIDE-BY CIRCUIT ) INTRINSICALLY SAFE:

The "W1* jumper is used to select whether the output is to occur with each increment of the totalizer
volume, for every 10 increments, or for every 100 increments of the display total. In most cases, either "+ 1",
“+10° or “=100" can be selected with no problem of losing pulse output counts. However, due to the totalizer

display update time being approximately 2.8 seconds andits "burst
when the =10 or +100 mode is mandatory to maintain proper puise

" potential of pulses, there may be times
outto incremental volume ratio. In order

to determine whether this is necessary, divide the calculated “divisor® by the flow meter’s maximum
frequency. This value canthenbe looked upin Table 2 (page 13) to determine which jumper position canbe

selected.

D. EXTERNAL POWER INPUT - INTRINSICALLY SAFE:
The DC power input to this card is 6V.

E. INPUT/OUTPUT CONNECTIONS - INTRINSICALLY SAFE:

DC Power J1Pin6

Ground J1Pin5

Pulse input & Common J1Pin2,1

Pulse Output - Relay Contact J1Pin4,3
- Transistor or J1Pin4,3

Opto-Isolated
F. ELECTRICAL SPECIFICATIONS - INTRINSICALLY SAFE:

(Refer to Figure 12, Page27)

Current Draw _ 3ma

Relay Contact Rating ~ 0.5,30VDC, 10W max (resistive)
Open Collector Module 0.3A max., 30VDC max
Opto-isolated Module : 0.1A max, 30VDC max

Pulse Output Duration 60 msec (approx.)

HALLIBURTON ENERGY SERVICES
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MODEL MC-T1
FLOW ANALYZER

]

TOTAL (BBLS)

[

RATE (BPD)

. : ~ ——— CALIBRATION —

DEC. INCRE- VEW

aHALLlBURTON |

HALLIBURTON ENERGY SERVICES

SPECIAL PRODUCTS DIVISION
DUNCAN, OKLAHOMA

FRONT PANEL |
SPI-1C-1178 3

. Figure 1

HALLIBURTON ENERGY SERVICES




SIDIAYIS ADYINI NOLINGITIVH

MODEL MC-11
FLOW ANALYZER

L]

TOTAL-(BBLS)

L

RATE (BPD)

——— CALIBRATION ———

OEC. ENTER
A —
orep

GHALLIBURTON

HALLIBURTON ENERGY SERVICES

SPECIAL PRODUCTS DIVISION
DUNCAN, OKLAHOMA

2 ainbi4

TYPICAL INSTALLATION - DIRECT MOUNT
TYPICAL INSTALLATION — DIRECT MOUNT

SPI-1D-1423
SPI-1D-1423
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p a4nbi4

fa——3.40 —
(86.36)

7.30
(185.42)

8.30
(210.82)

12.55
(318.77)

MODEL MC-11
FLOW ANALYZER

TOTAL (BBLS)

RATE (BPD)

CALIBRATION ——

— -
GHALLIBURTON

HALLIBURTON ENERGY SERVICES

SPECIAL PRODUCTS DIVISION
DUNCAN, OXLAKOMA

—— 3.95 —™

(100.33)

MC-1l WIT“ MOUNTS-DIMENSIONS INCHES(mm)
WEIGHT: 7 Ibs(3.2 kg) INCLUDES SHIPPING CONTA
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(50.80)
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MC-II TOTALIZER BOARD
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WHEN REPLACING BATTERY
SEE INSTRUCTION MANUAL #991.43407
SECTION - MAINTENANCE -
BATTERY REPLACEMENT PAGES 4 & 5°

- INPUT POWER FOR:
EXTERNAL /REMOTE .
BATTERY INSTALLATION °

991.43179
. (-
USED WITH PULSE
RED . Lla] + . - OUTPUT OPTION
_ |
| o3 . L
I — Iy SIGNAL CABLE TO
. , o2 ouse F[Tel-4-" MAGNETIC PICKUP
BLACK, : et ; OUTPUT |, |olef= o~ - -
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| : J3 FLow ﬁs . ’ﬁ BLACK 7 Jf\ B| FLOW
. _
. - ! _ o RED OR
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' | 4 - -
BATTERY ! qd ) BATT °° | < /
A VB | ERY INSULATED SHIELD
991.43283 | *3 * ele- 1 : AT PICKUP
— |
. o2 Ji o
|
- R 4 —lo|1] - ! | SEE FLOW METER INSTRUCTION
- — | 1 MANUAL P.N. 458.80001
Q Ja | | FOR CABLE, MAGNETIC PICKUP &
c ! | TURBINE FLOW METER
3 | | INSTALLATION
Lo 2] SE THIS TERMINAL STRIP : :
!
I
1

991.43857
WIRING DIAGRAM
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1 ainbi4

ONE NUMBER
CALIBRATION

"JUMPER

POSITIONS

1

ENABLE DISABLE }

DISABLE ENABLE
DISABLE §
ENABLE

CALIBRATION JUMPER POSITION
| S

CALIBRATE
JUMPER
POSITIONS

RESET
JUMPER
POSITIONS

SPI-1C-1179
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AT I
J200HH ()

78M05CT f 5
. QDOWY - {

®
ITTTTEEY

RRIGAW
JIBLICHIN

HALLIBURTON
U.S.A.

l—-l MC-II PULSE OUTPUT |
991.43450-A
;1]

l?;

. ' PULSE PULSE DC .
"IN <. OUT . . PWR

PULSE OUTPUT CIRCUIT ASSEMBLY 991.43450

‘ I | Figure 8
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24
‘ PULSE OUTPUT OPTION-WIRING & CORD INSTALLATION
DC PWR [« 2 B 12
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Ja Je
AIN WIRE WIRING DIAGRAM -
| 991.43532
® 6 %D
@ 5 BLACK 3
S O e | ¥
PULSE E 2 oanect (5
OUTPUT. |- | @ LILE S )
Ji JI

99 991 .43450

1.43179
. : TOTALIZER BOARD PULSE OUT BOARD

RILL 37/64(.578¢) DIA.
TAP 3/8(.375)-18 NPT

CORD CONNECTOR
INSTALLATION

(M
\\
o)

. | Figure9 — 56—
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PULSE OUTPUT CIRCUIT ASSEMBLY
INTRINSICALLY SAFE

991.44828
Figure 11
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CLASS 1
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WITH DRY CONTACT PULSE OUTPUT

NON-HAZARDOUS AREA

9

RTU

.- 8v OC
\ ourput
o -

BOARD

]
]
1
|
]
]
]
]
! HAZARDOUS
]
]
]
{
]
1
]
)
]

f

t

:

| _CLASS 1

1 GROUPS ABCD-
t DIVISION |
\ HAZARDOUS
: AREA

'
|
]
L}
]
L}
.

ARTICLE 504-20.

991 OR 458 SERIES FLOW METER

A
HAGNETIC PICKUP

[y, S R ok

= A
00 ot weut | @
o acx b
Gl
3
©
O
M
991,44628
PUSE OUTPU

BELDEN CABLI
MAXIMUM LENGTH

'MC-II WITH OPEN COLLECTOR PULSE OUTPUT

g ORY CONTACT
PULSE [nPut

&y OC MAxTMmM
(L1

E
4 CONDUCTOR 3000 FT.

NON-HAZARDOUS AREA

NON-HAZARDOUS
AREA

RTU

o &v OC
N QutPUT

MAGNETIC PIDMUP
991 OR 438 SERIES FLOW METER

THE INTRINSICALLY SAFE FIELD WIRING SHALL BE
INSTALLED IN ACCORDANCE WITH NEC ANSI/NFPA 70.-

CLASS 1
GROUPS ABCD-
DIVISION |
HAZARDOUS
AREA

BELOEN CABLE
MAXIMUM LENGTH

[P Y Tl ok

MC-II WITH OPTO-ISOLATED PULSE OUTPUT

4 CONDUCTOR 3000 FT.

NON-HAZARDOUS AREA

C] TP

6v OC mATDIM
(L0

NON-HAZARDOUS
AREA

RTU

ol

g ——————————————————.

2
mcutn&nlc-w
991 OB 438 SERIES FLOW METEQ

b om m = e m e s e e e em e e m e am @ em ek an e

-

]

MC-11 1

|

. + (& +

b |38 \
o [} S

Pt 0 v

""F[ 3 :

—Q@ 1

o |

9‘!.“52.‘0. []

PULSE QUIPY! 1

8D H
~$ | BELDEN CABLE

3 ' 4 CONDUCTOR 3000 FT.

]

1

Ll

MAXIMUM LENGTH

¢| opto-jsoLateD
- A SE Tveut

&v OC MAXTIS
Iyt

- — i e A . - - - - -

r.

SAFETY BARRIERS ARE MTL 700 TOP FIXING SHUNT
OIQDE TYPE AND ARE TO BE INSTALLED IN ACCORDANCE
WITH THE MANUFACTURERS RECOMMENDATIONS .

Figure 12

NON-HAZARDOUS

AREA

991.44737

34VS ATIVIISNIHLNI NO mnngHQ

A18IW3SSY 1INJ4I0 1Nd1NO 3S7Nd

LC




METER MOUNT
Part No. 991.43676

REMOTE MOUNT
Part No. 991.43675
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Prepared

MANUAL NO. 991.43407

HALLIBURTON

HALLIBURTON ENERGY SERVICES

Flow Measurement Systems

" p.0. Drawer 1431, Duncan, OK 73536-0602

Cable: HALLIBURTON DUNCAN

- Telex: 796348 or 4637054 (HOW CO DUNN)

Telephone:
Inside Oklahoma 405-251-3442
Outside Oklahoma 1-800-654-3760

Telefax: (405) 251-2154

LAST REV. 7/20/93

by Flow Measurement Systems (Instrument

Section)

CLM/MAR 1-85



Sensor #3: Thermocouple and peripheral equipment
Quantity: 1

Deployment: 1 Thermocouple will be installed, located in the oil/water separator, immediately below the
normal water operating level. The components involved in this installation include (1) one T-type
ungrounded thermocouple, (2) one sheath for installation into pressurized liquid vessels,
(3) one zener barrier assembly panel location, (4) 50 feet of Type T thermocouple
connector wire, and (5) a 30 volt DC power supply (addressed separately).

itemized list:

1. Thermocouple: Itis a condhit mount Type E ungrounded thermocouple. The
conduit attaching it to the Sitepro utilizes a 1/2° NPT knockout.

2. Sheath: This item is required to mount the thermocouple into a pressurized
liquid vessel such as the O/W separator. A 3/4" FNPT thread is required to be
installed at the appropriate location in the separator, and the sheath threaded into
the knockout. The thermocouple is then threaded into the sheath for a liquid tight -
installation.

3. Zener barrier: this item is required in order to install the thermocouple in an
electrically classified location. It will be mounted in a junction box placed in line
between the Sitepro in the firechouse and the final thermocouple location.
Classification requires it to be installed in an electrically unclassified location. It will
require a j-box approximately 4°x6", and about 6 inches deep. Since the junction
box will be located in the firehouse, a NEMA 1 or equivalent box should suffice.

4. Wire: when connecting the power supply of the Sitepro to the thermocouple,
the ORS-provided thermocouple wire should be used. Use of any other type of
wire can adversely affect the accuracy and scaling of the thermocouple signal.

5. Power supply: See power supply section.

Thé thermocouple and peripheral equipment are scheduled to be delivered to ORS at
various dates during mid August, and will ship to the site with the Sitepro controls. |t
cannot ship earlier due to the necessity to test it with the entire system.

Note: Product literature attached.
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Cast Iron
Protection Head

The NB1 style assemblies are available in J, K, TorE
calibrations, with either 304SS or Inconel sheathing.
Standard lengths are 12" including 2" for the pipe
thread, with other lengths available. Both the thread on
the probe, and the extension wire opening are ¥2"NPT,

An internal terminal block is standard.

NOW AVAILABLE!
Consult Factory for
Pricing and Delivery

OMEGALLOY TYPEN

ALL OMEGA® PROBES ARE ALSO AVAILABLE WITH PFA
TEFLON® COATING. CONSULT SALES FOR ORDERING

INFORMATION.
How To Order
THERMOCOUPLE SHEATH GROUNDED PRICE UNGROUNDED PRICE EXPOSED PRICE PRICE PER
ALLOY DIAMETER JUNCTION JUNCTION JUNCTION ADD'L.FT.
IRON- 1/16" NB1-ICIN-116G-12 $42 NB1-ICIN-116U-12 $44 NB1-ICIN-116E-12 $42 $1.55
CONSTANTAN 1/8" NB1-ICIN-18G-12 42 NB1-ICIN-18U-12 44 NB1-ICIN-18E-12 42 3.15
inconel 3/116" NB1-ICIN-316G-12 43 NB1-ICIN-316U-12 45 NB1-ICIN-316E-12 43 4.35
Sheath 1/4" NB1-ICIN-14G-12 47 NB1-ICIN-14U-12 49 NB1-ICIN-14E-12 47 7.50
|IRON- imne” NB1-ICSS-116G-12 $42 NB1-ICSS-116U-12 $44 NB1-ICSS-116E-12 $42 $1.55
CONSTANTAN 118" NB1-1CSS-18G-12 42 NB1-1CSS-18U-12 44 NB1-ICSS-18E-12 42 1.85
304 SS 3/16" NB1-ICSS-316G-12 43 NB1-ICSS-316U-12 45 NB14CSS-316E-12 43 3.15
Sheath 114" NB1-IC55-14G-12 47 NB1-1ICSS-14U-12 49 NB1-ICSS-14E-12 47 5.00
CHROMEL- 116" NB1-CAIN-116G-12 $42 NB1-CAIN-116U-12 $44 NB1-CAIN-116E-12 $42 $1.55
ALUMEL 118" NB1-CAIN-18G-12 42 NB1-CAIN-18U-12 44 NB1-CAIN-18E-12 42 3.15
Inconel 3/116" NB1-CAIN-316G-12 43 NB1-CAIN-316U-12 45 NB1-CAIN-316E-12 43 4.35
Sheath 114" NB1-CAIN-14G-12 47 NB1-CAIN-14U-12 49 NB1-CAIN-14E-12 ¥4 7.50
CHROMEL- 116" NB1-CASS-116G-12 $42 NB1-CASS-116U-12 $44 NB1-CASS-116E-12 342 $1.55
ALUMEL 18" NB1-CASS-18G-12 42 NB1-CASS-18U-12 44 NB1-CASS-18E-12 42 1.85
304 SS 3/16" NB1-CASS-316G-12 43 NB1-CASS-316U-12 45 NB1-CASS-316E-12 43 3.15
Sheath 114" NB1-CASS-14G-12 47 NB1-CASS-14U-12 49 NB1-CASS-14E-12 47 5.00
CHROMEL- 116" NB1-CXIN-116G-12 $42 NB1-CXIN-116U-12 $44 NB1-CXIN-116E-12 $42 $1.85
CONSTANTAN 1/8” NB1-CXIN-18G-12 42 NB1-CXIN-18U-12 44 NB1-CXIN-18E-12 42 3.75
incone! 3/16" NB1-CXIN-316G-12 43 NB1-CXIN-316U-12 45 NB1-CXIN-316E-12 43 5.00
Sheath 114" NB1-CXIN-14G-12 50 NB1-CXIN-14U-12 52 NB1-CXIN-14E-12 50 7.50
CHROMEL- 116" NB1-CXSS-116G-12 $42 NB1-CXSS-116U-12 $44 NB1-CXSS-116E-12 $42 $1.55
CONSTANTAN 1/8" NB1-CXSS-18G-12 42 NB1-CXS8S-18U-12 44 NB1-CXSS-18E-12 42 2.50
304 SS 3/16" NB1-CXSS-316G-12 43 NB1-CXSS-316U-12 45 NB1-CXSS-316E-12 43 3.15
Sheath 14" NB1-CXSS-14G-12 47 NB1-CXSS-14U-12 49 NB1-CXSS-14E-12 47 5.00
COPPER- 116" NB1-CPiIN-116G-12 $42 NB1-CPIN-116U-12 $44 NB1-CPIN-116E-12 $42 $1.85
CONSTANTAN 1/8” NB1-CPIN-18G-12 42 NB1-CPIN-18U-12 44 NB1-CPIN-18E-12 42 3.75
Inconel 316" NB1-CPIN-316G-12 43 NB1-CPIN-316U-12 45 NB1-CPIN-316E-12 43 5.00
Sheath 114" NB1-CPIN-14G-12 50 NB1-CPIN-14U-12 §2 NB1-CPIN-14E-12 50 7.50
COPPER- 116" NB1-CPSS-116G-12 $42 NB1-CPSS-116U-12 $44 NB1-CPSS-116E-12 $42 $1.55
CONSTANTAN 1/8" NB1-CPSS-18G-12 42 NB1-CPSS-18U-12 44 NB1-CPSS-18E-12 42 2.50
304 SS 3/16" NB1-CPSS-316G-12 43 NB1-CPSS-316U-12 45 NB1-CPSS-316E-12 43 3.15
Sheath 14" NB1-CPSS-14G-12 47 NB1-CPSS-14U-12 49 NB1-CPSS-14E-12 47 5.00

Note: Probe length includes approx. /2" allowance for threads.
To order probes with lengths other than 12°, change the last two digits of the part no. trom 12 to the desired length in inches. and add the appropriate

price per adaitonal foot from the last column.
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Series 260H

Heavy Duty Threaded Well for /4" Diameter Elements

Application:

Standard length, %2 bimetal thermometers. #20 gage
thermocouple elements. Unarmored liquid-in-glass test
thermometers. Other temperature sensing elements having
.252 in. maximum diameter.

Connection Size: .
3/ NPT and 1" NPT are standard. Other thread sizes are
available upon request..

Series 260H — General Use

f—-1¥s _j-——,—u INSERTION LENGTH —————————=1
1 .

Protective Coatings For Thermowells:

» Resist Corrosion ¢ For Chemical Baths

« Color-Coded Sensors for Process Control

« Available in PFA Teflon®, Epoxy and other materials

Please consult our Sales Department for complete information.

Materials:
Brass (ASTM B-16); Carbon Steel (C-1018); Stainless Steel
A.1.S.l. 304 & A.L.S.l. - 316; Monel. Wells are available alsoin

special materials, prices on request.

Cap and Chain Options: For Brass cap, add $4 to price and add
sutfix—CC (Brass) to the end of the catalog number.

For 304SS cap, add $7 to price and add suffix—CC (304SS) to the
end of the catalog number.

All dimensions are ininches.

ALLOWANCE QDIA. _{
]
]
t - - - % DIA.
e iF77/// pITINIIIS
- 7 [ zme ¥
/\' lu 14 |
K] ./
e A ELEMENTLENGTH —— & =
BRASS PLUG & CHAIN (OPTIONAL)
When ordering probes with NPT Fittings
specify this stem length.
I T R T
-y e HEPY g R
3,-260H-U 2120 X $ 21.00
Most Popular Sizes p-U 420 | 6 4l - 46.00 21.50 -
-U 7¥20 9 T2 50.50 68.00 42.00 42.00
3" NPT V1020 | 12 1012 63.50 85.50 53.50 53.50
-U13'20 | 15 1322 84.50 113.50 69.00 69.00
U1620| 18 16V2 102.50 138.00 83.50 83.50
-u22v,0| 24 22, 143.50 193.00 101.00 { 101.00
1-260H-U 2120 | 4 212 116 33.00 44,50 25.00 25.00
-U 420 6 4/, " 42.00 56.50 29.50 29.50
U 720 9 2 §5.50 74.50 45.50 45.50
1" NPT -U10'20| 12 102 68.50 92.00 58.50 §8.50
-ui320o| 15 132 95.50 128.50 73.00 73.00
U162 18 1612 112.00 150.50 87.00 87.00
-U22',0| 24 22'/ 149.00 200.50 120.00 | 120.00 £
’ L—— Material - 304 S.S., Carbon Steel, etc. ’”G”ucm MUDEI.S X
Insertion length dimension sr acm mn Fm ~ﬁi
Bore size - inch l ",E :
External thread - NPT DE RY. 3
These wells are z
compatible with ?
OMEGA® NB1, NB2 g
(pgs. B-3 & B-4), PR12, 3
PR14 (pg. E-6), and I
NPT style probes
B k]
ALSI - 316 g{g.rrB-S).gs well as !
Monel ialfemp
Thermometers ;
See Page B-29 for Maximum Fluid Velocity. (Section S).
To order, please specify: 1. Complete Type Number increase Response Rate!
= 2 Material Use OT-201 Conductive Silicon Paste
3. Cap & Chain - If Desired (See page J-6)

101 and up ...Consult
Sales

Discounts apply to similar thermowell types

B-30
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i| Extension Grade
Thermocouple Wire

Omega extension cables are
designed for use connecting the
thermocouple probe to a readout or
indicator. Made from extension
grade thermocouple wire, J, Kand E
wire types, are rated from 0-105°C
(32 to 221°F) for the insulation. The
range of type T extension wire is
-60 to 100°C (—76 to 212°F). For a
wide variety of applications, these
cables are constructed with color-
coded extruded PVC or PFA applied
to each wire leg. Another color-
coded sheath of the same material is
then extruded over the two primary
legs. A metal overbraid is then
applied over the insulated wire:
tinned copper over PVC wire,
stainless steel over PFA wire. This
overbraid adds durability, flexibility
and long-term abrasion protection to
the wire, in addition to providing
electrical shielding for use in noisy
environments. Finally, a third layer of
PVC or PFA is extruded over the
entire assembly to protect the metal
~erbraid.

IN STOCK FOR FAST DELIVERY!

Polyvinyl Coated Wire with Tinned Copper Overbraid

., PartNo.". Priceper | - Calibration | AWG No..
EXPP-J-14-TCB-P $ 880 14 Solid
EXPP-J-16-TCB-P 720 J 16 Solid
EXPP-J-16S-TCB-P 880 ron- 16 Stranded
EXPP-J-20-TCB-P 500 Constantan 20 Solid
EXPP-J-20S-TCB-P 640 20 Stranded
EXPP-J-24S-TCB-P 560 24 Stranded
EXPP-T-14-TCB-P 940 T 14 Solid
EXPP-T-16-TCB-P 740 c 16 Solid
EXPP-T-20-TCB-P . 510 o "SFt’Pet' 20 Solid
EXPP-T-20S-TCB-P 660 onstantan 20 Stranded
EXPP-K-14-TCB-P 1110 14 Solid”
EXPP-K-16-TCB-P 900 K 16 Solid
EXPP-K-16S-TCB-P 1100 Chromel- 16 Stranded
EXPP-K-20-TCB-P 550 Alumel 20Solid .
EXPP-K-20S-TCB-P 740 20 Stranded
EXPP-K-24S-TCB-P 640 24 Stranded
EXPP-E-16-TCB-P 940 E 16 Solid
EXPP-E-20-TCB-P 580 Chromel- 20 Solid
EXPP-E-24S-TCB-P 620 ‘Constantan 24 Stranded

PFA Teflon® Coated Wire with 304SS Overbraid

Part No. ""&ef{’e' Calibration AWG No.
EXTT-J-16-SB-T $1260 J 16 solid
EXTT-J-20-SB-T 825 Iron- 20 Solid
EXTT-J-24-SB-T 615 Constantan 24 Solid
EXTT-T-16-SB-T 1245 T 16 Solid
EXTT-T-20-SB-T : 825 Copper 20 Solid
EXTT-T-24-SB-T 600 Constantan 24 Solid
EXTT-K-16-SB-T “1500 K 16 Solid
EXTT-K-20-SB-T " 945 Chromel- 20 Solid
EXTT-K-24-SB-T 675 Alumel 24 Solid
EXTT-E-16-SB-T 1530 E 16 Solid
EXTT-E-20-SB-T 945 Chromel- 20 Solid
EXTT-E-24-SB-T 675 Constantan 24 Solid

To order quantities other than 1000 ft., see page H-20 for pricing information.

H-18




. Hazardous Area Devices:

7 Thermocouples

Model

KHD3-ITT/EXx1
Millivolt tnput/0-20mA or 4-20mA Output

Description

"This mode! may be used to convert a signal from.a

thesmocouple (millivott) to 0-20mA or 4-20mA.

Approvals
O All European Approvals

. ' -

Technical Data

SUPPLY VOLTAGE (Terminals 23 and 24) 20-35VDC
Mesumylsisdatedﬁo:nﬂwhpmandoumd;um

POWER CONSUMPTION 15w

INPUT CIRCUIT (Torminats 7 and 8) -
me'hptnlslsolatedﬁommesupplyanqmndrwhs
- Intrinsicaily-Safe follows FM Approval
Standard No. 3610 and all European Standards

. Approved
) BURNOUT DETECTION CURRENT approx. 50nA
General Specifications . upscale or downscale
HOUSING STYLE 8 (See Dimension Pages) OUTPUT CIRCUIT 0-20mA or 4-20mA
(Terminais 17 and 18) up 10 1k load resistance -

OPERATING TEMP. RANGE 4°F to +140°F MWisisolathlmmdwsupplymhputc&wfm
MAXTHUM WIRE SIZE . (2) #14 ANG {rechnical déta continued on naxt page)
HOUSING MATERIAL MAKROLON #8485
WEIGHT IR 550z
APPROVED FOR Class [, U1, 11i; Division 1 and 2;

_Groups A-G Hazardous Location
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Technical Data (continveq)

KHD3-ITT/Ex1

Operation

TRANSFER CHARACTERISTICS :
CALIBRATED ACCURACY @ 68°F +0.1% of span

+329°F or better

TEMPERATURE EFFECT
ZERC (£0036°F 01V LF
SUPPRESSEOVELEVATED ZERQ 0.008% of
suppression/elevation/1 8°F
(current and voltage)

SPAN

CURRENT GUTPUT +0.0085% of span/1.8°F
VOLIAGE OUTPUT 40.01%b of span/1.8°F

EFFECT Of SUPPLY VOLIAGE VARIATION <001%

The KHD3-ITT/Ex1 contains a Micrc-
processor which converts the miltivolt
signal from the thermocouple into an
output signa! which is directly proportional
10 temperature. The temperature of the
input terminals is measured by a built-in
sensor, this measurement is used by the
micro-processor for cold junction
compensation. The KHD3HTT/Ex1.puts out

a small current (50nA) into the thermocouple

loop 10 check for thermocouple burnout.
The temperature span-and minimum,
upscale or downscale on burnout, type of
thermocouple and thermocouple output
range (0-20mA or 4-20mA) are programmed
through switches on the unit by the user.

EFFECT OF LOAD RESISTANCE CURRENT QUTPUT
. <q.001% of output per 1QOQ

CUTPUTRIPPLE ~ <0.1% of Max. output, RM.S.

ERROR DUE TO INPUT CtlhRENT . +5.5;)VI1009 of
sQurce tes&smnee

BURNOUT SENSING TIME 2.5 seconds for 20mV

- input span and O5uF apedtancﬁw
wiring, when adjusted for mex. sensing curment

LINEAR ACCURACY <0.1% of span
Connection Diagram
‘ RadRa

{
|
1
|
} .
| oupa

i : Temperature pavve | )
| e oo | | A L0
' 0

)} 2

I )
| j ‘ Power
' (=) % B
x 88 —0
| T — 1)
f X
| .
1
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! : KHD3-ITT/Ex1
. /Switch Settihgs for Ranges and Thermocouple Type

N Thermocoupie Type
B 3 3 J K K N R s | 1T | mv
Switch Postiion t011{0010{0100/0101 0000]0001{1000{3100% 10100011}t 111
0060 _ | _100 | -200 | ~200 | -100 [-100 }-100 | o o }-270} -25
00071 100 | =50 |-150 |-156 | -s0 | -50 o 10| 100 |-250 { -20
Go1C . 200 .0 ';-le -100 (4] 1] 1(*) 200 200 —@0 -.-15
0011 s00| so| -s0o| -so! so| so| 200} 300} 300 |-150 | 10
0100 400 | 100 0 o) o] 100} 306{ 400} 400 |~100; -5
0101 500 | 10| S0 50| 150 | 150 | 400 | 500 | 500 | -S0
0110 - 600 | 200 | 100 100 200 | 200 | S00 600 | 600 L] s
o 0111 "00 | 250 | 180 | 150 | 25¢ |- 250 | €00 | 700 00| so| w0
E 1000 8001 300 | 200 200 | so0! 300} 700 800 | 00 | 100 | 15 '
1001 000 | sso| 250 | 250 | sso| 350 | s00 | eo0 | 900 [ 150 } 20
1010 iooo | 400 | so0 | 200 | 40| 400 | w00 | 1000 | 1000 | 200 | 25
1011 1100 | 450 | 3s0 | 3s0 | 456 | 450 | 1000 | 1100 } 1100 | 250.1 30
1100 1200 | s00 | 4«00 | 400 | s00 |.500 1100 | 1200 | 1200 | 900 | '35
. . 1101 1900 | ss0 | as0_| 4s0 | ss0 } 650 1200 | 1300 | 1300 | ——| <0
. 1110 ‘qa00 | eco | s00 | so0 | e | €00 | — 1400 | 1400 | — 45
1111 ws00 | eso| sso | sso| eso | eso | — f 1s00 | 1800 | — 50
) 0000 300 | 1o | 100 | soo | 00| 800 | 100 100-| 100} 100 | 5.
0001 400 150 | 150 | @so | 150 | eso | 200} 200 | 200 | 150 1 10
0010 500 | 200 | 200 | 900 | 200 900 | so0| soo] 300 | 200 15
0011 600 | 250 | 20| 960 250 | 50| 4001 400 400 | 250 | 20 .
0100 200 | 200 | "300-| 1000 | 300 | 1000} s00| soo | ‘sco | 00 | 25
0101 800 | 250 | 350 | 1050 | . 350 | 1050 | 600 | 600 600 | 3so | 30
0110 000 | 4vo | a00 | 1900 | 400 | 1100 | 700 | 70 | 700 | 40| 35
z o1t 1000 | as0 ! 4s0 | 11s0 | 4s0 | 1150 | ®00 | s00 | eo0’l — |} 40
S 1000 100 | s0c.| s0o | 1200 | s00 | 200 | eo0| 900 | 800 | — | 45
1001 1200 ] ss0] sso| — | ssol1z50 | 1000} 1000} 1000} — | %0
1016 1300 | 600 | eoc | — | ®oo {1300 } 1100 | 1100 | 1100 | — 55
1011 1a00-] es0 ] es0 ) — | esc| — {1200 | 1200 | 1200 § — | €0
1100 4500 ] 70| 700 | — | 70| — ]71300 | 13001300 | — | 65
1101 00 ] 70| 70| — | mo| — | — {1400} 1400 | — 70
1110. {1700 | w00 | 800 | — 800 | — — {100 ls0] — | 8
1111 — | eso| 0| — | 80| — | — |00} 1600} — | 80
.. ' Maximum Veive .| 1800 1000 | 1200 | 1200 | 1300 | 1300 1300 | 1600 | 1600 | 400 | 0.
- Cues | eC oc ¢ |~ | ¢ | | | °C mv




KHD3-ITT/EX
Housing — Side View

- Zaro

ON tor Upscaie Bumout Indication
GFF for Downscate Bumout Indkcation

ON for 4-20mA
OFF for 0-20mA




Sensor #4: 30 VDC Power Supply
Quantity: 7

~ Deployment:: One 30 volt power supply will be mounted in each Sitepro at each
wellhead. These units are to provide a signal to power the pulsing flowmeters. It is
approximately 5" x 5" in size, and approx. 1" high. It will need to be mounted in the back
of each Sitepro panel, and given 230 volt single phase power. ‘They will be shipped
separately from the controllers, and require installation once on site. The -signal
generated by these units is not intrinsically safe, so it requires conduit or barriers if
entering an electrically- classified location.

A 30VDC power supply will also be mounted in the Sitepro servicing the thermocouple
installed in the o/w separator.

6 of these units will be shipping on 8/16, with the other available sensors. As with the
others, at least one will be held at ORS until 8/27 for testing purposes. '

Note:: Product literature attached.
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- DC POWER SUPPLIES

SILVER LINE LINEARS

o input Voitage: 100/120/220/230/240

o input Frequency: 47-83Hz
Burn<in

o Line and Load Regulation Combined 0.1%
o Ripple 3.0mv max. P-P

for bench and rack use, Silver Line Linears range from 15 to 80 watts.

A UNITOF QENERAL -no~u;%

S SOLA

o Automatic Current Limiting
 DC Output Adjustabie 10% minimum

Designed sient and power supply matfunction protection, {s standard on 5 voit modets and
These unlts feature the split-bobbin transformer design for maximumm isotation of optional for other modeis (order separately below). UL recognized, CSA certified,
outputs from primary. Built-in overvoltage protection, which provides both tran-

and TUV certified. Maximum output ratings to +50°C.

SINGLE OUTPUT SERIES POWER SUPPLIES 17
) Output 1 Output 2 Output3 :
Stock No. Type Rating Rating - Rating H W D Each
89F 1266 . 8SLS-05-030-1 SV/3.0A N/A N/A -~ 1.62" 4.83" 3.99~ 40.00
-89F1267 SLS-05-060-1 5V/6.0 A N/A . N/A 2.50” 562" 4.87" 62.00
. 89F1268 SLS-05-090-1 ‘§V/9.0 A N/A N/A 2.75" 7.00” 4.87" 96.00
.89F 1289 SLS-05-120-1 SV/12A N/A N/A . 2.75" 9.00” 4.87° 112.00
89F1270 "SLS-12-017. 12V/ILTA N/A - N/A 1.62 4.83" 3.99~ 40.00
89F1271 SLS-12-034 12V/3.4A N/A N/A 2.50" 5.62" 4.87” §8.00
89F1272 SLS-12-051 12V/5.1A N/A N/A 2.75" 7.00” 4.87” 85.00
89F1265 SLS-12-068 12V/6.8 A N/A N/A 2.75" 9.00” 4.87 126.00
89F1259 SLS-15-015 15V/1.6 A N/A N/A 1.62 4.83 3.99” 40.00
89F1260 SLS-15-045 15V/4.5 A N/A N/A 2.75" 7.00” 4.87 85.00
88F1261 SLS-15-060 15V/6.0 A N/A N/A 2.75" 9.00 4.87" 120.00
89F1262 SLS-24-012 24V/12A N/A N/A 1.62” 4.83" 3.99 40.00
89F1263 SLS-24-024 24V/24A N/A N/A 2.50” 5.62" 4.87” §8.00
89F1264 SLS-24-036 24V/3.6 A N/A N/A 2.75" 7.00" 4.87” 85.00
DUAL OUTPUT SERIES POWER SUPPLIES
. Output 1 Output 2 Output 3
Stock No. Type Rating Rating Rating H - w [ Each
89F1252 SLD-12-1010-12 +12V/1.0A -12V/1.0A N/A 1.62” 6.50 4.00" 50.00
89F1253 SLD-12-1818-12 +12V/1.8A -12V/1.8A N/A 2.50" 7.00” 4.87~ 69.00
89F1254 SLD-15-808-15 +15V/0.8 A ~15V/0.8 A N/A 1.62 6.50 4.00” 50.00
89F1255 SLD-15-1515-15 +15V/1.5A —15V/1.5A N/A 2.50” 7.00" 4.87 69.00
89F1256 SLD-12-3434-12 +12V/3.4 A +12V/3.4 A N/A 2.75" 9.00 4.87° 98.00
89F 1257 SLD-15-3030-15 +15V/3.0A +15V/3.0A N/A 2.75" 9.00” 4.87" 98.00
89F 1258 SLD-12-6034-05 +5V/6.0 A +12V/3.4 A N/A 2.75" 9.00" 4.87" 104.00
89F1273 SLD-12-3015-05 +5V/3.0 A +12V/1.5A N/A 2.75" 7.00” 4.87" 73.00
TRIPLE OUTPUT SERIES POWER SUPPLIES
Qutput 1 Qutput 2 Output 3
Stock No. Type Rating Rating Rating H w D Each
89F1274 S17-12-31010-12 +5V/3.0A +12V/1.0A -12V/1.0 A 2.50" 10.25 4.00” 82.00
89F1275 SUT-12-61818-12 +5V/6.0 A +12V/1.8 A —-12V/18A 2.75" 11.00” 4.87" 112.00
89F1276 S1T-24-30530-05 +5V/3.0A —SV/0.5 A- +24V/3.0A 2.75" 11.00” 4.87 129.00
89F1277 SUT-12-20404-12 +5V/2.0A +12V/0.4 A +12V/0.4 A 1.62 6.50" 4.00” 62.00
89F1278 SUT-12-61010-12 +5V/6.0 A +12V/1.0 A -12V/1.0A 2.75" 9.00” 4.87 104.00
OVER VOLTAGE PROTECTIONKIT
Stock No. Type Description H w ] Each
89F 1279 SLO-12-000-1 6.2V - 34V/12 A intermittent; 8 A continuous 0.56 1.55" 1.50" 9.00
SINGLE OUTPUT HIGH POWER POWER SUPPLIES Al @

Brute force power supplies provide high current DC that is continuously adjusta-
ble over elther 2 t0 25 or 5 to 50 voit ranges. Can be set to constant voltage or con-

motors. Maximum power efficiency: 75%. Regutation: +£0.1%. Input: 105-130/210-
260 VAC, 47-63 Hz. Controls include: limit adjust (0-100%), output voltage adjust

' current operation. Can be used as battery charger in the constant mode. (10-100%).-
justable damping for inductive loads enable units to drive relays, solenoids and
DC Output Dimensions
Stock No. Type Watts Volts Amps A 8 [ Each
84F1068 39-407 300 5-50/2-25 6/16 11.00” 6.75" 7.66 498.00
84F 1069 39-408 600 5-50/2-25 12/24 12.00 6.75" 7.66" 634.00
84F1070 39-409 1200 5-50/2-25 25/50 14.00” 10.00* 117 1068.00

NEWARK 527



Sensor #5:AFour Function Sump Level Control Float

Quantity: 1

Deployment: One level control float will be deployed in the storm water sump. It is rated
for continuous immersion in hydrocarbon contaminated water, and will accomodate a
maximum switching level of 50 inches of travel in the sump. It will attach to the Sitepro .
as illustrated in the attached manufacturers information sheet and as illustrated in the
operation and maintenance manual ‘

The controller is a KARI model 4Y multi-position level controller.

Please see the attached literature for any additional technical information.



Q , :/ J {l Float switch level sensors

MULTIPLE POINT
LEVEL SENSING
WITH A SINGLE
FLOAT

S
» Usable in most liquids

« Simpie to install

« Instailation does not require
penetration of tank wall

" Adjustable switch-point levels
« Chaice of 1_§_standard models
v Highly chemical resistant
« Proven reliabﬁlty in operation
s NO m'alntenance required

s Cost effective

INTRODUCTION

KARI float switches are unique cable-suspended

liguid level sensors offering unusual convenience and
reliability for a wide range of pump control and alarm
applications. Their most important feature is the abil-
ity to sense multiple levels using only one float. This re-
sults in an elegantly simple device that can be used in

' wany different level sensing situations. The dependability

Sti
®

Environecs Division — Level Control Products

HH Level

LL Leve!

of KARI float switches has been proven in many thou-
sands of installations, worldwide, for over a quarter of 2
century.

These sensors come in many different switching
configurations to suit various applications. The more
common uses are illustrated in this brochure and de-
tails of the various models are given in the specifica-
tions section.

DESCRIPTION

KARI sensors consist of a free-floating switch en-
closure with an altached jacketed muiticonductor
cable. Inside the float up to three heavy-duty micro-
switches are cast at different angles. A control weight is
fixed at a'point along the cable. As the liquid level rises
and falls, the weight on Lhe cable causes the inclination
of the float to change.




This tilting action causes the micro-switches to
apen and close at different liquid levels. The switch op-
erating levels are easily adjusted by moving the weight
along the cable and/or altering the length of the cable.

The hermetically-sealed switch enclosure is coni-
cal in shape, filled with plastic foam and weighted on
one side. The rugged float and the weight are made of
chemically resistant polypropylene. The standard cable
is PVC-covered.

There are two versions of the KARI sensor. The S
Series units are larger and have greater capabilities
than the smaller M Series. There are a number of dif-
ferent standard switch configurations available in both
versions.

S Series
(16 models availabie)

M Series
(6 models available)

APPLICATIONS

There are many possible uses for these sensors
since they can operate in practically any liquid. Theyare
unaffected by floating material or by fluid characteris-
tics (density, color, suspensions, mixtures, coating
properties, etc.). They work well in slurries and viscous
media. By having a separation between the switching
levels, problems caused by turbulence are overcome.
The switches are protected against the effects of adverse
external environments by the rugged polypropylene
enclosure.

The different configurations available simplify the
related control circuitry. Normally a “make” (closure)
is used to activate an alarm or start an action and a
“break” (opening) is used to stop the action. Installation
is extremely simple because KARI level sensors are de-
signed to hang freely in the tank from a single fixing
point. Operating levels are easily adjusted. The sensors
require absolutely no maintenance and their reliability
is well-proven in many demanding applications.

SINGLE VERSUS DUAL POINT CONTROL

The simplest single point KARI level sensors
(Types 1L or 1H) have no “deadband” (“differential” or
“hysteresis”). They switch on and off at one level. Such
sensors work well as alarm point indicators but are un-
suitable for automatic maintenance of liquid levels in a
container.

Tank levels are usually maintained by pumps or
electrically-controlled solenoid valves in the supply or
drain lines. Holding the level exactly at one point is dif-
ficult if there is flow in and out of the container, because
it would involve the control switch going on and off
constantly. This leads to excessive component wear.
Thus, the normal practice is to have two control levels
involved. At one level the pump or valve is turned on,
and at the other level it is turned off.




”

These situations can take advantage of the unique
-apabilities of the KARI float level sensors. Rather than
using two separate single level float switches, one float

~ switch (Type 2L or 2H) can provide a latching circuit

between the “on” and “off” levels. This differential
(deadband) can be easily adjusted. Other KARI level
sensors provide additional facilities for high and low
alarms as well as control of duplex pump systems.

CHEMICAL COMPATIBILITY — CORRGSION RESISTANCE
OF MATERIALS

With a standard KARI level sensor, the only mate-
rials in contact with the liquid are the polypropylene
float and weight, the polyethylene wedge, and the
heavy-duty PVC-covered cable. Consequently, these
switches are unaffected by a wide range of liquids. How-
ever, there are some liquids and temperatures that are
not compatible with these materials. For such applica-
tions, optional cable materials, (PTFE and urethane)

Ong KARI
Multi-Level Switch

Four Sepsrate
Singfe-Level Switches

versus

are available. In assessing corrosion, key factors are the
liquid's temperature and concentration, and the
amount of time the float is immersed. Even if periodic
replacement of KARI float switches is necessary, they
still may be the most economical choice.

Neoprene cables are preferred for applications
where freezing conditions can occur because PVC-cov-
ered cables tend to stiffen in low temperatures.

CABLE LENGTH

The standard cable length is 16 feet (5 meters).
Longer cables can be provided by special order. It is not
possible to modify the cable length (nor repair damaged
cables) on existing units. Once the cable is outside the
liquid. it can, however, be easily extended through a
waterproof junction box or liquid-tight connector.

SELECTING THE RIGHT SWITCH

1. Determine number of level control points
needed; for example, one point for alarm and two points
for empty/fill operations.

2. Select required mode! from the Model Selec-
tion Table on page 5.

3. If there are no suspended solids present, the
specific gravity of the liquid is greater than 0.95 and no
more than two separate switch points are needed, the
smaller, lower cost M Series switches may be used.

4. Note that if a special situation exists (material
compatibility, special operating levels, etc.), a number
of options are available as indicated in the specifica-
tions.

5. For more detailed applications information and
installation advice on KARI float switches ask for a copy
of the Owner’s Manual.

Sometimes combinations of switches may be
needed to meet critical switching point elevations or
multiple pump situations. Our Application Engineers
will be pleased to assist users in selecting the best mod-
els/versions for their particular needs.




IMPORTANCE OF CONTROL RELAYS

The contacts used in KARI float switches are high-
performance micro-switches. Although they are ca-
pable of carrying moderate currents at up to 250V AC,
it is not a good practice to put pump motor currents

directly through these contacts because they are im- -

mersed in a liquid. Therefore, it is usually just low cur-
rents for relay coil operation that are appliedto the float
switch contacts. The contact rating of the KARI
switches should never be exceded.

Relays with heavy duty contacts are known as
contactors. Pump motor manufacturers often provide
suitable contactors with the control circuits on their
motors. These allow the KARI float switches to be con-
nected directly. If contactors are not provided, the con-
tact ratings needed to start and stop a pump should be
thoroughly understood. When pump motors start and
stop, they can produce momentary surge currents sev-
eral times greater than the steady running current,
Suppliers of relays and contactors usually provide maxi-
mum ratings for their contacts in terms of allowable
yump motor horsepower figures. If there are any con-
-erns in this regard, consult our Application Engineers
for advice. '

STANDARD SPECIFICATIONS

S SERIES M SERIES
Contsct Rating:
Max. voltage 250V AC 0r OC 250V AC or OC
Max. AC current (resistive}) 6A 6A
{inductive) 3R 3A '

Max. DC power 75VA{0.3AQ@250V) TSVA(C.3AG250V)
Maximum liquid temperature®  140°F (60°C) 140°F {60°C)
Maximum pressure (21 20°C) 28 psi 28 psi
Minimuem fluid specific gravity 0.7 0.95
Standard cable length * 16 feet 16 feet
Switching differential*:  Min. 10 inches 10 inches -

Max. 50 inches 40 inthes
Max. No. of switching levels 4 2
Mazx. No. of wires in cable § 2
Standard weight type ** G (bleck-0.75LB)  E (red/lack-0.SLB)
*See options available.
**Qn lioats with more than ane switch point.
SPECIFICATIONS DIAGRAM
2.25n, 22in.

Wedge (Polyethylene)

N

4.0in.

ﬂ -— Walght (Polypropylene .

over cancrete and iron)

<g———— Cable (PVC) ——
{Dimensions on page 6)

Float ————3»-
(Polypropytene)

—

1.77in. I '

+ 6.70in.

dia.
S Seaties

L o

n

4.85 in.

dis.

M Sasties




MODEL SELECTION TABLE switching points. Full details of the different standard

KARI float switches provide up to four separate configurations are given in the table below. For instal-
switching levels in one conically shaped float. A weight tation and additional application details ask for our
on the cable is used to adjust the difference between KARI Owner's Manual.

SINGLE LEVEL Model 1L or MIL Mode! 1H or M1H | Model 1U or M1U Mode! 1LE Mode! THE
i K - ¥
§ . 12 " e " 1-2 3 -
-] I 8 2 8 3
N — 1 LS 13 — H- L 45 4

LL i lo—3 H— i+ 3 1013 HI
[’ 8 e § 8
o~ o~ © - <

[Note: No cable welght is required. Low Alarm High Alarm High/Low Alerm Dual Low Alarm Dual High Alarm

— — @ [
|_ & S — 2

° Y]

g § 3
'—g o B §
e 10—+ © ot ]

Filling Contro! Emptying Control
High « Low Alerm (Pump Up) (Pump Down)

Modéef:

- g » 12 H“i e - Hi—+ g Hi
-] e -l

- & = % -2 oN-t £ ON —

: : $1 st
| 2 - § - § LOFF 4 § — OFF -

o v v
-_ - v - - 7

Fill « Low Alerm Fill + Isolsted Low Alarm E’“;%::'g:‘::;"“ Empty + Isolated High Alarm

= g g Normaliy Open Normalty Clased
2
°
| § J: } ) }"‘3°—
- -

}~ Bl

Filling Control « High and Emptyini Control + High and
Low Alarms ow Alarms Closes on rising leve!  Closas on talling level
Mogel 1L orMIiL | _ Contact wire numbers
- g - @ Number of - 12 |l— White = Contact open
o
- < <= wires S .
F] s contsinedin | T 10— — Switch point or
- 5 2 cable \ ¥ {ilt ieve! paint
‘ : " E § — Black = Contsct ciosed
| R
| Duplex Pump Fill + High Duplex Pump Empty « Low Alarm ————Model function
Isalated Low Alerm isoleted High Alerm




o OPERATING LEVELS

The diagram below shows the relationship be-

ween the switching levels, the spacing of the weight
along the cable and the height of the fixing point. For
multi-level switches, there are some restrictions on the
different elevations that can be selected.
, First, there is a minimum standard switching-dif-
ference level of 10 inches for the basic two-level (cmpty/
fill) switch. This differential (between points Hand L in
diagram can be increased (to a maximum of 50 inches)
by moving the weight farther away from the float. Then,
the leve! of these switching points can be altered by
changing the height at which the float hangs in the
empty tank. The other two levels (HH and LL) of a four-
level switch bear a fixed relationship to the above ad-
justments. I these need to be adjustable or the normal
elevation ranges are unsuitable, a combination of
switches can be used or a special switch can be ordered.
For example, a 31E can be replaced by a 2H plus a 1H.
A more detailed discussion of these points is provided
_in the Owner's Manual.
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_ OPTIONS AVAILABLE

eHigher working temperature to 175°F (80°C)

e Longer cables to specified lengths

eSmaller switching differentials down to 1.25
inches

eGreater switching differentials to 75 inches (S
Series) or 60 inches (M Series)

= Alternative logic at switching points (normally
open vs. normally closed)

eAlternative cables in neoprene and urethane

e Alternative cables in PTFE (max. 4 conductors
for 3 or less switch points)

elead weight in place of polypropylene-covered
weight

CABLE WEIGHTS

Single level switches (high or low alarm) are not
supplied with weights. All multiple level switches are
supplicd with standard weights. Heavier weights may be

- needed if there is a danger of caking, thick crusts devel- .

"oping and/or the liquid being very dense and viscous.
Alternative weights available are:
Type B (red) 1.5 pound
Type C (grey) 2.5 pound
Type L (lead) 0.75 pound

CABLE DIMENSIONS
Standard units have heavy-duty cables with PVC
covering. Typical diameters of the cables are:

2-Wires : 0.25 inch
3-Wires : 0.27 inch
4-Wires : ¢.31 inch
5-Wires : 0.34 inch

{Dimensions may vary £10%)




HAZARDOUS LOCATIONS/INTRINSIC SAFETY

) KARI switches do not carry any explosion-proof
atings. Since they are simple switches with no other

components, they can be used in hazardous locations

provided they are operated in conjunction with appro-

priate intrinsically safe relays and correct installation

procedures are followed.

The technique of intrinsic safety is an alternative
approach to explosion-proofing. The traditional method
of preventing explosivis in hazardous environments is
based on placing all electrical circuits and components
in heavy boxes and conduit so that if an explosion is

sparked by the electrical circuit, it would be contained
and not escape into the hazardous area. With intrinsic
safety, special circuits and barriers are buill into the
external equipment so that any wires running into the
explosive area do not have sufficient voltage and current
(hence power) to cause an explosion. Typical intrinsically
safe configurations for KARI switches are illustrated be-
low.

Customers desiring additional information on
clectrical requirements for hazardous locations should
contact their local electrical, fire and building authori-
ties.

Non-Harzardous Hazardous Area Non-Hszardous
Area Area
Limited Low
Voltage + Current
Pum -—] j——»-  Alarm
Control s L . LV o > %%I:;f&l
lntng:'l:alty lnln;:;:ally
Relay vl\ Relay
Line P e
Power ] \[\ tg—  Power
K]
Dua! Level (Empty/Fill) Single Level (Alarm)
(LLUSTRATIONS OF SOME TYPICAL APPLICATIONS FOR KARI LIQUID LEVEL SENSORS
MODEL 1H and 3K MODEL 2LH or M2LH .

Sequence Starter
[ Jele]

Contro! of alternating emptying
pumps with high fevel alarm.

High Alarm

Both high and tow limit giarms.




ILLUSTRATIONS OF SOME TYPICAL APPLICATIONS FOR KAR! LIQUID LEVEL SENSORS, contd.

MODEL 3HE ‘ } MODEL 4LSE

Cantactor

Empty pump control with ’ Control of two aiternating filling pumps
high lavel siarm with low fevel slarm.
MODEL 4H WARRANTY

_ All STI products supplied are warranted to be free
from defects in material or workmanship and ST will,
without charge, replace or repair any ST} product found
to be defective upon inspection at our offices, provided the
equipment has been returned, transportation prepaid,
within one year from date of delivery to the original pur
chaser. This express warranty is in lieu of and excludes all
other warranties of merchantability or of fitness for a par-
ticular purpose. In no event shall STI be liable for any con-
sequential damages or for expenses occasioned by the use
of defective products or by improper installation/applica-
tion. This warranty is void if the product has been modi-

Controt of emptying pump with fied or subject to misuse or abuse.
high and iow tevel alarms.

Sﬁ® SCIENTIFIC TECHNOLOGY INCORPORATED

ENVIRONECS DIVISION — Level Control Products
31069 Genstar Road, Hayward, CA 94544.7831 USA

. Phone 1/800-221-7060, 510/471-9717, Fax 510/471-9752

ST1 € Feb. 1993 Rev. A



O R ENVIRONMENTAL
EQUIPMENT

A DIV. OF GROUNDWATER TECHNOLOGY, INC.

PROBE SCAVENGER ™ PUMPING SYSTEM

INSTALLATION AND OPERATION MANUAL

JOB #1940126

8/17/93

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




PREFACE

ABOUT THIS MANUAL

This manual contains all the information required to install and
operate the Probe Scavenger™ System. It also contains specifica-
tions, performance data and maintenance procedures for the Probe
Scavenger pumping system. A scparate field hookup diagram is
provided. '

ADDITIONAL DOCUMENTATION REQUIRED

e SITTEPRO™ 2000 Probe Scavenger™ /Water Pump Control Panel

In addition to this Probe Scavenger manual, you will need the manual
supplied with the SITEPRO™ 2000 Control Panel.

WHO SHOULD READ THIS MANUAL

This manual is intended for field technicians, project engineers or
anyone responsible for installing, operating or maintaining site reme-
diation equipment.

WHAT THIS MANUAL COVERS

Here is what you will find in this manual:

CHAPTER 1: System Description includes:

e Overview of the system
¢ Specifications

e Performance Data

CHAPTER 2: System Installation includes:
e Installation instructions

CHAPTER 3: System Operation:

e Refer to SITEPRO™ Probe Scavenger/Watcf Pump Control Panel
manual. : '



CHAPTER 4: System Maintenance includes:

' e Maintenance procedures for the ORS Probe Scavenger pumping
system.

CHAPTER 5: System Troubleshooting:
e Refer to SITEPRO manual. '



CHAPTER 1: SYSTEM DESCRIPTION

SYSTEM OVERVIEW

The ORS Environmental Equipment Probe Scavenger System is an
automatic oil/water separator and hydrocarbon recovery system. It
uses a submersible, self-priming pump that withstands corrosion
from both hydrocarbons and halogenated organics. A specially de-
signed sensor differentiates between hydrocarbon contaminants and
water, allowing for retrieval of virtually 100% water-free oil. The
recovered contaminants are then automatically pumped from the well
into a recovery tank. When the recovery tank becomes full, a tankfull
sensor shuts down the pump to prevent overflow.

When used with a Water Table Depression Pump, the water pump
creates a "cone of depression” in the well, drawing in the hydrocar--
bons that contaminate the surrounding groundwater. The Probe
Scavenger then recovers the product floating on the water, pumping
it out to a collection container. '

PROBE SIGNAL CABLE

DISCHARGE_HOSE |

CHECK VALVE

INTAKE
STRAINER

PRODUCT
PROBE

Figure 1. Probe Scavenger Pump/Probe Assembly



SPECIFICATIONS

PERFORMANCE DATA

PUMP
e Diameter: 3/34"(9.5cm)

e Height: 48"(121.9cm)
e Discharge Pressure up to 70 PSI
e Flow Rates: .25-0.9gpm

‘e Power Cord Length: 25°(7.5m)

SENSOR

e Diameter:

e Length: 12" (30.5cm)

“e Cable Length: 25’ (7.5m)

MOTOR
e HP: 1/13 (60watt)

e Voltage: 230 VAC
e HZ: 60-

See next page for performance curve.
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CHAPTER 2: SYSTEM INSTAL'LATION

INSTALLATION INSTRUCTIONS

1. Deploy water pump according to instructions in Water Table
Depression Pump manual.

Caution: Do not deploy the pump so close to the bottom of the well
that debris can enter the pump.

2. Suspend the water pump probe above the pump’s intake.

3. Lower the Product Pump assembly into the well and position so
that the high water switch on the Product Probe is above the low water
switch on the water pump probe. ‘

4. Instructions for wiring the pumps and probes to the control panel
are provided in the field wiring diagram shipped with each control
panel.

CHAPTER 3: SYSTEM OPERATION

Refer to the SITEPRO™ Probe Scavenger/Water Pump Control
Panel manual.

CHAPTER 4. SYSTEM MAINTENANCE

CLEAN PROBE

CLEAN STRAINER

It is essential that the probe shaft and floats be cleaned on a regular
basis. Use Alconox detergent, warm water and a soft brush. The
required frequency of cleanings is highly site specific and must be
determined by the user.

Failure to clean the probe will result in fouling that could cause
system malfunction.

The two stage strainer can be esily disassembled for cleaning. This
should be done periodically to insure that the pump will not run dry.
Time elapsed between strainer cleanings will depend on well condi-
tions. In the event that frequent strainer cleanings are not considered
a cost effective maintenance procedure, another option is available.



P ' The inner 100 mesh strainer can be removed. By using the threaded
’ : reducer bushing provided, the 60 mesh outer strainer can be used
' ' alone. However, the long term effects to the pump must be consid-
ered when the 100 mesh inner strainer is not used. Pumping damag-
ing debris will quickly diminish the gear pumps performance, lead
to pump rebuilding and/or replacement, and overall down time of the

system.

With proper usage and servicing the two stage intake strainer shouid
substantially increase the life of-the pump.

CHAPTER 5: SYSTEM TROUBLESHOOTING

Problem: Pump not running.

Remedy: Confirm that power is reaching pump. To do this check
power at the PUMP POWER OUT terminal block on the SITEPRO

chasis.

. ‘ e If no power is present, refer to the SITEPRO™ 2000 Probe
Scavenger™ /Water Pump Control Panel manual and troubleshoot
the panel.

o If power is present, check the 6 1/4 Amp fuse in the product pump
start box. Replace the fuse if blown. (see replacement parts list
below). If the fuse is NOT blown, remove the pump from the well
and check for damage or excessive wear. Call ORS for asistance.

Problem: Pump runs but product runs back into well when pump
stops. '

Remedy: Remove the pump from the well and examine the check
valve on top of the pump assembly. Clean or replace the valve (see
parts list on next page)




REPLACEMENT PARTS LIST

Bridge Rectifier
Capacitor

Check Valve

Fuse

Fuse Holder Assembly
Motor

Pump

Transformer Assembly

PPE-011-053
PPE-008-065

'PPP-006-032

PPE-011-053
2010029
PPE-018-087
PPP-005-104
2292003



BIORSE TP yExT

Water Table Depression Pump
For Use With
- SITEPRO™ 2000 Control Panel

5/3/93
Rev. 0
PN. 10297

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




WATER TABLE DEPRESSION PUMP: SYSTEM SPECIFICATION SHEET

This page lists all the standard components and optional accessories included with your ORS Water Table Depression
Pump. Numbers in parentheses are ORS pan numbers. :

Standard Components:
Sysiem Type

3 Deep Well Submersible Shallow Well Submersibie Surface Mounzed

Bump

St ’?". o . L-.\
<7 2~ Model No.. 7/‘1 HP.~ _~<~Volage. f Phase. & “'Hz

_:/2-Wire. 3-Wire :

Optional Components:

Power Cords
115VAC. 2-Wire (00244) i 115VAC. 3-Wire (ORS728001)
'-/‘.’.BOVAC. 2-Wire (10071) 230VAC. 3-Wire (10016)
Hoses
1" Hose (PPP001016) 1-1/2" Hose (PPP001013)
2" Hose (PPP001019) 3" Hose (PPP001030)
B leQuick Di Fiui
1" (PPPO0O7038) 1-172" (PPPOOT0S3) 2" (PPP0O0700R) 3" (PPP 007011)

Hose Aarh s Eemale Quick Dist Finincs

1" (PPP004034) : l-{lﬂ" (PPPO(4016) 2" (PPP004007) 3" (PPPOXNM40ST)
Hose Barb x MNPT

1" (PPP002048) 1-1/2" (PPP002032) 2" (PPP002031) _____ 3" (PPP002038)
Winch iy

Standard 1000 Ib. capacity (2020005) Heavy Duty 2500 ib. capacity (263000!)




Probes

Small Diameter w/ 25° cable (2390055) .~ _Large Diameter w/ 25’ cable (2390062)

Small Diameter w/ 50’ cable (2390056) Large Diameter w/ 50° cable (2390061)
Small Diameter w/ 100’ cable (2390057) Large Diameter w/ 100" cable (2390060)
Small Diameter w/ 150" cable (2390058) Large Diameter w/ 150" cable (2390059)
Probe Hanger (2020004) Probe Adapter (2390063)
Globe Lal
1" (2340009) 1-1/72" (2030036) 2" (2030043) 3" (2030037)
1-1/2" (1030912) 2" (1030913) 3" (1030914)
dﬂﬂlﬂg El()ll' A-l_g[gr
1" (PPP060028) 1-172" (PPP060029) 2" (PPP060030) 3" (PPP060011)
(ale Quick Di NPT
1" (PPPO07050) A‘ l-l/i" (PPPO07017) 2" (PPP007009) 3" (PPP007034)
1" (PPP007041) 1-1/2" (PPP007016) 2" (PPP007007) 3" (PPPOO7011)
2 )uick Di ENPT
1" (PPP004018) 1-172" (PPP004040) 2" (PPP004010) 3" (PPP004009)
2 Ouick Di NPT
1" (PPPOO4048) 1-172" (PPP0O04004) 2" (PPP004008) 3* (PPP004022)
EZO“' za_(!ll(.‘(”'
(2030914)
Junclion Boxes

e ~
XP Power (2390066) NEMA 4 Signal (2390065)

XP Power with receptacie.115VAC (1011907) XP Power with receptacle. 230VAC (1022903)
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PREFACE

ABOUT THIS MANUAL

This manual contains all the information required to deploy
an ORS Water Table Depression Pump and connect it to an
ORS SITEPRO 2000 control panel. The manual also con-
tains procedures for ‘maintaining and troubleshootng the
pump and level sensing probe.

ADDITIONAL DOCUMENTATION REQUIRED

e SITEPRO 2000 Water Table Depression Pump Control
Panel manual.

In addition to this Water Table Depression Pump manual. you
will need the manual supplied with the SITEPRO 2000
control panel. The SITEPRO manual provides detailed pro-
cedures for mounting and wiring the panel. and includes
important information on pump operaton.

WHO SHOULD READ THIS MANUAL

This manual is intended for field technicians, project engi-
neers or anyone responsible for installing, operating or main-
taining site remediation equipment.

WHAT THIS MANUAL COVERS

Here is what you will find in this manual:

Chapter 1: System Description includes:
e Equipment description

¢ Features and Specifications

e Available options

ABOUT THIS MANUAL
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Chapter 2: System Installation includes:

e Pump deployment instructons
e Procedures for wiring to control panel
e Probe wiring and deployment

Chapter 3: System Operation includes:
e System precheck procedures

e System startup

e Systemn operauon

Chapter 4: System Maintenance includes;
e Maintenance schedule for pump and probe

Chapter 5: System Troubleshooting includes;
¢ Basic system troubleshooting procedures

Appendix A: Deep Well Submersible Pumps includes;
e Pump performance curves

e Pump specificatons

e Pump troubleshooting procedures

Appendix B: Shallow Well Submersible Pumps includes;
e Pump performance curves

e Pump specificatons

¢ Maintenance tips

Appendix C: Surface Mounted Pumps includes;
¢ Pump performance curves

e Pump specifications

e Pump troubleshooting procedures

WHAT THIS MANUAL COVERS




Appendix D: Winch Assembly includes:

e Wirch operaung procedures

WHAT YOU SHOULD KNOW BEFORE STARTING

If you are installing your Water Table Depression Pump with
a SITEPRO control panel. be sure to read the entre SITEPRO
manual before installing or attempung to operate the pump.

DOCUMENTATION CONVENTIONS

A

This manual uses the following convenuons to present infor-
maton:

An exclamation point icon indicates a WARNING of a situ-
ation or condition that could lead to personal injury or death.
You should not proceed until you read and thoroughly under-
stand the WARNING message.

A raised hand icon indicates CAUTION information that
relates to a situation or condition that could lead to equipment
malfunction or damage. You should not proceed until you
read and thoroughly understand the CAUTION message.

A note icon indicates NOTE information. Notes provide
additional or supplementary information about an activity or
concept. :

DOCUMENTATION CONVENTIONS
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FOR MORE INFORMATION

If you need additional information on this or any other ORS
product. you can contact our Sales or Technical Support staff
at

ORS Environmental Equipment
32 Mill St.

Greenville, NH 03048

Phone: (800) 228-2310

Fax: (603) 878-3866

FOR MORE INFORMATION




CHAPTER 1: SYSTEM DESCRIPTION

Chapter Summary

This chapter contains the following information:

e Introduction - An overview of the system.
e System Components - A description of pump, probe and other system

components.

INTRODUCTION

The ORS Water Table Depression Pump (WTDP) is designed
to pump water containing dissolved contaminants. control
groundwater conditions or facilitate the concentraton and
recovery of hydrocarbon.

When intended for use with the ORS SITEPRO 2000 Water
Table Depression Pump Control Panel. the standard WTDP
system consists of a submersible or surface mounted pump.
All other components, including density actuated level sens-
ing probe. hoses, cables, junction boxes and special fitungs,
are sold separately as options. For a list of the standard and

- optional components included with your system, refer to the

System Specification sheet at the front of this manual. The
major sy stem components are described in the sections below.

SYSTEM COMP_ONENTS

Pumps

Water pumps are available in deep well submersible. shallow
well submersible and surface mounted configuratons. The
type of pump being used is.indicated on the System Specifi-
cation sheet at the front of the manual. Specifications and
performance curves for each type of pump are provided in
appendices A, B & C at the back of the manual.

CHAPTER 1: SYSTEM DESCRIPTION
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Deep Wel ible P X A

Deep well submersible pumps (Figure 1-1. below) are de-
signed for use in wells that are more than 20" (3m) in depth.
require high output pressure and are as small as 4" (10cm) in
diameter.

DISCHARGE HOSE
(OPTIONAL)

START CORD
/ (OPTIONAL)
PUMP

POWER
CORD

X-PROOF
START BOX
SUBMERSIBLE (OPTIONAL)
MOTOR

4" OR 6
(SEE APPENDIX A FOR
INDIVIDUAL PUMP DIMENSIONS)

FIGURE 1-1. Deep Well Submersible Pump showing optional hose. cords
and start box.

Some pumps require 6" (15cm) wells. See Appendix A for
pump dimensions.

The pump is a multi-stage turbine unit constructed of corro-
sion resistant stainless steel with Teflon seals and bearings.

CHAPTER 1: SYSTEM DESCRIPTION
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. Deep well submersible pumps are av ailable with either 2-wire

or 3-wire pump motors and range in power from 1/3 to 20

horsepower. Two-wire motors are available in single-phase

only. and feawre built-in start components and thermal over-

load protection. Three-wire motors can be single-phase or

three-phase. Single-phase. 3-wire motors (through 1 HP)

include built-in thermal overload protection. All single-

phase. three-wire deep well submersible pump motors require

external s:art components and are provided with start boxes

as a standard featwre. Three-phase. three-wire motors require
motor starters that can be supplied by ORS as an opuon.

DESCRIPTION

Pumps up to 2-1/2 HP are supported by the standard
STITEPRO 2000 control panel. Larger pumps can be control-
led by the SITEPRO if a motor starter is installed in the
enclosure (pumps up to 5 HP) or wired between the enclosure
and the pump (pumps larger than 5 HP).

Shallow well submersible pumps (Figure 1-2, p. 1-4) are
designed for use in wells less than 35" (9m) in depth and at
. least 8" (20cm) in diameter. The pump is a single-stage
aluminum centrifugal unit with Viton seals, gaskets and suc-
tion head. The abrasion resistant impellers used on these
pumps are especially appropriate in applications where water
may contain silts and sands. The motor is protected by oil
lubricated mechanical seals.

Shallow well submersible pumps all use 3-wire motors and
are supplied with start boxes that incorporate thermal over- -
load protection. These pumps are available in models that
range in size from 3/4 to 2 HP. Refer to Appendix B for
further specifications and performance curves.

CHAPTER 1: SYSTEM DESCRIPTION



PUMP POWER CORD

~
e

i:l:_ 1 1/2" DISCHARGE HOSE

(OPTIONAL)
MOTOR

IMPELLER
INTAKE

YL

FIGURE 1-2. Shallow Well Submersible Pump showing optional hose
and power cord.

Shatlow Well Surface Mounted Pumps (Appendix C)

Shallow well surface mounted pumps (Figure 1-3, p. 1-5) are
self priming and are designed for use in shallow narrow gauge
wells. These cast iron single-stage centrifugal pumps use a
downwell intake hose that measures only 3" (76mm) in
diameter, and the pump can be used in wells up to 20’ (9m)
in depth. The pump uses Viton seals and is resistant to
damage from silt and sand. The standard ORS surface
mounted pump uses a 1| HP motor with built-in start compo-
nents and thermal overload protection.

CHAPTER 1: SYSTEM DESCRIPTION
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FIGURE 1-3. Surface Mounted Water Table Depression Pump showing
optional globe vaive and hose barbs. ’

PROBE When used with a STTEPRO control panel, ORS Water Table
Depression Pumps employ a density actuated probe (Figure
1-4, p. 1-6) for level control. Use of conductivity acmated
probes requires circuit modification and additional compo-
nents.

The density actuated probe contains three separate switches -
referred to as HI, LO and OVERRIDE. The HI and LO
switches are actuated by a single HI/LO float, while the
OVERRIDE switch is actated by a separate OVERRIDE
‘float. The pump starts when the water level in the well lifts
the HI/LO float to the HI switch. The pump continues to run
until the float falls to the LO switch. The HI and LO sensors

CHAPTER 1: SYSTEM DESCRIPTION
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FIGURE 1-4. Water Table Depression Pump level sensing probe.

are used to start and stop the pump at two different levels. .
This differendal level system prevents the rapid on and off
cycling of the pump that would occur if the pump was started

and stopped at the same level. This rapid cycling would
destroy the pump motor in a short ime. '

If the LO switch should fail to stop the pump. the water level
will continue to fall untl the OVERRIDE float drops and
disables the pump control circuit.

N Probes designed for use with the STTEPRO panel are supplied
% without a connector and are wired in such a way that the pump

will stop should the probe cable become broken or discon-
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Junction Boxes

nected. Old style probes (with connectors) can be adapted for
use with the SITEPRO. but will not shut off the pump 1n the
event of a cable failure. Refer to Chapter 3 for probe hookup
instructons.

To facilitate the wiring of Water Table Depression Pump '

systems. ORS offers ready to install power and signal juncuon
boxes (Figure 1-5, below). The optonal junction boxes
contain terminal strips that allow the pump power cord and

- the probe cable to be joined to customer installed, conduited

o] ®10
A.
. oloioloo!
Ole o
STRAIN —
RELIEF 3/4" FNPT
EXPLOSION PROOF
JUNCTION BOX
wnt RecerTacle N O ‘
B. C.

FIGURE 1-5. Junction boxes available for use with the Water Table
Depression Pump. (A) Explosion proof power junction box. (B) NEMA
4 signal junction box. (C) Explosion proof junction box with receptacle.
Refer to System Checklist for part numbers.
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wire runs from the well head to the panel. Signal juncuon
boxes are rated NEMA 4 while power juncton boxes are
explosion proof. See Figure 2-1 forasite installation drawing
showing power and signal juncuon boxes.

Pump Hoses " Discharge hoses (for submersible pumps) and intake hoses
(for surface mounted pumps) are sold as optons with the
Water Table Depression Pump. Hose length is specified by
the customer. The hoses and fittings included with your
system are listed in the System Specificaton sheetatthe front
of this manual. '

Accessories Also available for use with your Water Table Depression
Pump is a selection of optional accessories including globe
valves and flow meters. Refer to the System Specificauon
sheet for the accessories ordered with your system.
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CHAPTER 2: SYSTEM INSTALLATION

Chapter Summary -
This chapter contains the following installation instructions:

o Warnings and Cautions - How 1o safely install vour pumping system.
o Inspection - How to determine if you received what vou ordered.

e Wiring - Procedures for wiring the pump and the probe to the panel.
e Precheck - Procedures for checking pump function. '

e Deployment - Procedures for deploying and plumbing the pump. -

and maintained according to the procedures described in this
manual. Failure to follow these procedures or to observe the
Warnings and Cautions included in this manual may result in
personal injury and will void the Standard Equipment Limited
Warranty.

e Do not depldy the pump until the well has been
@ developed by qualified personnel. Excessive silt and

grit can damage the pump and degrade its performance.

g “The Water Table Depression Pump must be installed. operated

Z
c
i_.
<
2
z

e Never run the pump dry for more than 5 seconds at a
time.

e Position the pump intake no closer _than 1’ (30cm) from
. the bottom of the well.

e Position the probe above the pump intake and below the
desired level of drawdown.

CHAPTER 2: SYSTEM INSTALLATION
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INSPECTION

SYSTEM WIRING

A

Install
Control
Panei

A

Wire Pump
To Panel

Inspect all equipment upon arrival. Check the contents of the
packing crate against the System Specification sheet at the
front of this manual. If anv items are missing or damaged.
make note of this on the shipping papers and immediately
notify ORS Environmental Equipment at (800) 228-23 10.

Throughout the wiring procedures described below. refer to
the site installation drawing in Figure 2-1 (p. 2-3), and to the
separate Field Wiring Diagram blueprint provided with the
system.

All wiring must be carried out by a qualified electrician and
be in accordance with state and local codes. Conduit runs
must conform to Article 501-5 of the 1990 National Electrical
Code (NEC).

Refer to the STTEPRO 2000 Water Table Depression Pump
Control Panel manual and carry out panel mounting and
power wiring procedures.

Power must be disconnected and locked out at the panel or
service before any installation procedures are attempted.

1. Deploy the pump at the well head but do not lower into
the well until precheck procedures have been com-
pleted.

2. Wire from the pump to the control panel as shown on
pages 2-4, 2-6 and 2-7 for the various types of pump
motors available.
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FIGURE 2-1. Deep Well Water Table Depression Pump deployed with STTEPRO™ 2000 Control

Panel. A typical application showing optional probe. hose, valve, flow meter and junction boxes.
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115VAC
2-Wire

Refer to Figure 2-2 (p. 2-5) for location of the PUMPPOWER
terminal blocks and ground lug on the SITEPRO chassis.

Wiri Wi

Wire the pump motor wires through a wellhead junction box
and attach the hot leads to terminals T1 and T2 on the single
phase terminal block. Attach the green Ground wire to the
chassis ground lug on the control panel. See below for wiring
diagram.

CONTROL PANEL " WELLHEAD
____________ JUNCTION 80X

-
POWER TERMINAL | 6 — o)
BLOCK i
n : 2 : HOT
2 HOT 7
< ] GND {
o PUMP MOTOR !
i
' . Teol /
(o] (o]
GROUND' LUG -

Wire the pump motor wires to a wellhead junction box. Then
run the hot lead to T1 and the Neutral lead to T2 on the single
phase terminal block in the control panel. Attach the green
Ground wire to the chassis ground lug on the control panel.
See below for wiring diagram. '

CONTROL PANEL WELLHEAD

C e _ JUNCTION BOX

)

PUMP MOTOR
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FIGURE 2-2. SITEPRO™ 2000 Control Panel showing terminal blocks for pump and power

connections. See also chassis ground lug next to pump power terminals.
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Wiri i ase 230V, -Wire Pum otors

Wire from the pump start box to a wellhead junction box.
Then run the hot leads from the junction box to terminals T1
and T2 on the single phase terminal block in the control panel.
Attach the green Ground wire to the chassis ground lug on
the control panel. See below for wiring diagram.

s T ml o o START BOX
1-Phase m S
230VAC | ; “
3-Wire § &) BT
Wiring 1 b. ree Phase Pump Motors (< 5 HP)
Wire from the pump motor to a wellhead junction box. Then
run the three hot leads to terminals T1, T2 and T3 on the three
phase terminal block in the control panel. Attach the green
Ground wire to the chassis ground lug on the control panel.
See below for wiring diagram. -~
CONTROL PANEL WELLHEAD
== m e 1 JINCTION BOX
i POWER TERMINAL | (r——
I BLOCK i (o] o
3-Phase | | —c— v S—
n
<5 HP : ° 5 GND 1 PUMP MOTOR
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Wiri ump Motors L. r Than 3

Pump motors larger than 5 HP require external motor starters.
Wire from the motor starter contactor to terminals T1 and T2
on the single phase terminal block in the control panel. Attach
the green Ground wire to the chassis ground lug on the control
panel. Then wire from a separate power Source. through the
motor starter and to the pump motor as shown below.

Before working on the pump, disconnect power at BOTH the
A control panel and the external motor starter circuit breaker.

EXTERNAL POWER SOURCE

_ covmoL paneL _ P
| POWER TERMINAL e =
f BLocx i MOTOR STARTER COIL _Q
3-Phase : ' ;; : o — 7 E,T-:N‘,_ ' E
>5 HP : . SYARTER j =
! GND ) =
| [7¢)
| __GRoUND LUE | ‘ Z
L w2 LIJ
TO PUMP MOTOR
: 1. Deploy the probe at the well head but do not lower into
Wire Probe ploy p
To Panel the well until precheck procedures have been com-
pleted.

2. Wire the probe cable to a signal junction box mounted
at the well head. Attach the probe cable leads to the ter-
minal strip inside the junction box.

N If you are using an old style probe with integral connector,
plug the connector into a probe adapter pigtail (PN 2390063)
and then wire the adapter into the junction box.

3. Hardwire from the junction box to the SITTEPRO con-
trol panel and run the cable through the access port in
the side of the SITEPRO enclosure.
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, OVERRIDE SWITCH

\ OVERRIDE FLOAT

FIGURE 2-3. Wiring a standard ORS Water Table Depression Pump probe to the SITEPRO™ 2000

Control Panel.

Attach the probe cable leads to terminal strips TB1 and
TB2 inside the STTEPRO control panel. Refer to Fig-
ure 2-2 (p. 2-5) for terminal strip locations. Refer to
Figure 2-3 (above) for wiring connections.

When wiring into the SITEPRO control panel, do not run
intrinsically safe (probe) wires within 2 inches of non-intrin-
sically safe (power) wires or components.
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SYSTEM PRECHECK

Béfore deploying the pump and probe in the well. carrv out
the precheck procedures described on pages 4-8 through 4-10
of your SITEPRO manual. :

For surface mounted pumps, check the direction of pump
rotation by briefly applying power to the motor. Running the
pump in reverse could cause the impeller to spin off.

SYSTEM DEPLOYMENT

1.

[N

Lower the pump (submersible systems) or intake (sur-
face mounted systems) into the well. Submersible
pumps are typically equipped with a winch assembly.
Do not suspend the pump by its start cord or discharge
hose.

Suspend the intake at least 5* (1.5m) below the level of
drawdown without resting it directly on the well bot-
tom. Prevent debris from reaching the pump intake.

Confirm that the output hose of the pump is connected
to suitable piping or to a proper runoff. Check local
regulations.

Lower the probe into the well. To prevent false OVER-
RIDE signals, suspend the probe at least 3 (1m) above
the pump intake.

The Water Table Depression Pump is now ready for startup
and operation. '
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CHAPTER 3: SYSTEM OPERATION

Chapter Summary

This chapter contains the following information.

e Startup - How to start your Water Table Depression Pump.
e Operation - How to adjust flow rate and cycling rate.

SYSTEM STARTUP

Before starting the pump, read your SITEPRO 2000 Water
Table Depression Pump Control Panel manual and become
thoroughly familiar with all panel controls and indicators.
Proceed as follows to start the pump:

1. Open the globe valve completely by turning it counter-
clockwise.

Surface mounted pumps require an iniual prime. Refer to
Appendix C for procedure.

2 With the PUMP STATUS switch in the OFF position,
turn the PUMP POWER and CONTROL POWER
switches to ON.

3. After the panel has gone through its self-test routne,
turn the PUMP STATUS switch to AUTO. The pump
should start and begin cycling on and off as the water
level rises and falls in the well.

The system should be purged if free hydrocarbon is present
in the well at deployment. To do this, place the output hose
in a suitable container and run the pump on HAND until the
water runs clear. Dispose of purged hydrocarbon according
to local codes. ‘

CHAPTER 3: SYSTEM OPERATION
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4. With the pump running on AUTO, reduce the rate of cv-
cling to a minimum by adjusting the pump globe valve.

If you are installing a deep well submersible pump, refer 1o

the specifications provided in Appendix A and confirm that
- the volume of water passing through the pump is sufficient

for adequate cooling. '

OPERATION

1. With the pump running on AUTO, establish a pumping
level and throttle down the outflow with the globe
valve. Reduce the rate of pump cycling as far as possi-
ble without going below the minimum flow rate recom-
mended by the pump’s manufacturer. Ideally, the pump
should be valved to approach continuous operation
while maintaining the desired level of drawdown.

2. Adjust the position of the probe to the desired level of
drawdown. Use the marks on the probe cable to deter-
mine depth.

N Refer to the SITEPRO manual for details of control panel
% operation.
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CHAPTER 4: SYSTEM MAINTENANCE

Chapter Summary :
This chapter contains the following information.

e Maintenance schedule - What to check and when to check it.

A schedule of maintenance procedures is presented in Table
4-1 on page 4-2. ' :

regular basis. Use Alconox detergent. warm water and a soft
brush. The required frequency of cleanings is highly-site
specific and must be determined by the user. Failure to clean
the probe will result in fouling that could cause system
malfuncton. :

It is essential that the probe shaft and floats be cleaned on a

Additional pump maintenance procedures are provided in the
pump appendices at the back of the manual.
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WATER TABLE DEPRESSION PUMP SYSTEM

FREQUENCY OF MAINTENANCE TASKS / QUARTERLY CALENDAR
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_
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CHECK FLOW RATE
TO ENSURE MINIMUM
CYCLING FREQUENCY

REMOVE COVER FROM
PROBE AND CLEAN
FLOATS

CHECK START BOX
FOR MOISTURE
ACCUMULATION
(WHEN APPLICABLE)

TAKE CURRENT DRAW
READINGS AND
COMPARE WITH
APPROPRIATE MOTOR
SPEC. IN APPENDIX

INSPECT HOSES AND
WIRES FOR CRACKS,
CUTS, OR ABRASIONS




CHAPTER 5: SYSTEM TROUBLESHOOTING

Chapter Summary
This chapter contains the following information:

e Getting Help - What 1o do before calling ORS for assistance.
o Service Locations - A list of ORS service center locations.

e Troubleshooting Procedures - How to determine if your pump requires
service. ' : '

Before working on the pump, disconnect power at the panel
A or service and carry out standard lockout/tagout procedures.

GETTING HELP

If the troubleshooting procedures in this chapter indicate a
component failure, call ORS Environmental Equipment after
documenting the problem as outlined below.

e Read the entire manual and become thoroughly familiar
with all system components and troubleshooting
procedures. ~

e Prepare a written list of all problems encountered while
operating the equipment. '

SERVICE LOCATIONS

ORS Field Service personnel are trained on all aspects of ORS
equipment and are dedicated to helping you maximize the
efficiency and cost effectiveness of your Water Table Depres-
sion Pump. For technical support of ORS products, call one
of the ORS Field Service offices listed below:
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Southern California

ORS Environmental Equipment
20000/200 Mariner Ave.

Torrance. CA 90510

(310) 542-1782 FAX: 310 371-4782

New England Area

ORS Environmental Equipment

32 Mill St.

Greenville. NH 03048

(800) 228-2310 FAX: (603) 878-3866

TROUBLESHOOTING PROCEDURES

These procedures are meant to be carried out by personnel
A qualified to work on electrical circuiry. If in doubt. obtain
the services of a qualified electrician.

bleshooting section of your SITEPRO 2000 Water Table

Before proceeding with this chapter. carefully read the trou-

Depression Pump Control Panel manual.

 Problem: Pump Running But No Water Delivered

Lause; L.
2.
3.
4.
Bemedy: 1
2.

Discharge valve closed.

Discharge hose kinked or blocked.
Pump has lost prime (surface mounted pumps only).

Pump motor running backwards (3-phase motors only).

. Open valve.

Locate blockage and clear.

| CHAPTER 5: SYSTEM TROUBLESHOOTING




5-3

. ' ' ‘ 3. Check for air leaks in the suction pipes and reprime
pump according to the procedures in Appendix C.

4. Reverse any two legs at the connecuon berween the
pump power cord and the control panel.

If problem persists. refer to the pump troubleshooting proce-
dures in Appendices A and C at the back of this manual.
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« Problem: Pump Will Not Run On HAND Or AUTO
Cause: 1. Power turned off at panel.

2. - Power failure at site.

3. Thermal/current overload or short circuit has mpped
panel circuit breaker.

4. Fuse blown in start box (3-wire pumps only).

5. Control panel malfuncton.

. Remeagy: 1. Refer to SITEPRO manual and restore power at panel.

2. Trace power failure and restore power at service.

3. Refer to page 6-6 of SITEPRO manual and trou-
bleshoot tripped breaker. If problem persists. refer to
the pump troubleshooting procedures in Appendices A

and C at the back of this manual.

4. If 3-wire pump, check for blown fuse in start box.
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5. Check control panel. If no indicators are illuminated.
refer to page 6-7 of SITEPRO manual and check for

blown fuse in panel.

‘o Problem: Pump Runs On HAND But Not On AUTO

Cause: If the pump runs on HAND but not on AUTO. the problem is
either a faulty probe or a control circuit failure.

Bemeay: Refer to STTEPRO manual and troubleshoot panel.
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APPENDIX A

DEEP WELL SUBMERSIBLE PUMPS

<
x
_, : =)
Pump Installation & Operating TIPS eeeeeeerernnernnanene Pages A-1 through A-12 &
2
Pump Performance CUIVeS........cooeueisceccnscnsnruennes Pages A-13 through A-19
Start Box SCHEMAatCS...ceueeeeeverrerrersmmsasseeseesrsnsasnsasnsasessnes Pages A-20 & A-21 '
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Shipment
=inspection

This Grundtos Submersidle Pump snould remain in iIts
shipping canon until it 1s ready 10 be installed. The canon
is specially designea to protect it trom damage. Ouring un-
packing ang pnor 10 instatianon, care should be taken that

E ine the P s carefully to make
sure no damage has occurred to the pump-end.
motor, cable or control box during shipment.

Tne motor IS equippea wilh an eiectncal cable. Undes
no circumstances should the cable be used 10 suppon
the weight of the pump.

You will fing a loose data plate wired (o 1he pump. It

the pump is not drapped of gied: 1t 3 sible
pump 1s damageo Of bent. misatignment can occur.”

id be ym at the wedl of atlached 1o the
control box.

Before beginning :n;tnllation

Pre-Installation ..

mChecklist

1. Condition of the Well

1f the pump is to be instalied in & new weil, the well shouid
befulydcvdopodandba‘ﬂedorblmheeolc\mhosm
sand. The stai stoet jon of the Grundtfos sub-
mersiblo makes it resistant to abrasion; however, RO pump,
made cf any matena), Can 10rgver withsiand the destructive
weat thal when ntly pL g sandy water.

It this pump is used to replace an oi-filled submersibie
or oiHubricated lins-shaft turbine in an existing well, the

should be maae. They are sl

s

critical for the proper instaliation

of this submersibie pump.

well must be biown or balled clesr of odl.

Determine the maximum oepth of the wed. and the draw-
down levet at the pump’s Mmaximum canacty. Pump salec-
1ion anda settng cepth should be Made 0ased on this data.

The insice diemeter of the wel CasiNg SNoUo be checked
to snsure that it is not smaller than the size of the pump
and motor.

2. Condition of the Water

St ible well are dasigned for pumping deeas,
cold water, free of air or gases. Decreassd pump pertor-
mance and Iite expectancy can occur it the water is not
clear, cold O CONtRINS Aif OF gasss.

'] water perature id not d
102°F. Special consideration must be given to the pump
and motor if it is 10 be used (o pump water above 102°F.

The Grundtos sai stoel ible is highly resis-
1asm to the norMal corrosive environment tound in some
water weils.

1 water woll tests deteymine 8N SXCESIVG OF UNUSUA) CoT-
rosive quality, or 102°F, youwr Grungtos
rep! ive for information 9 iall
signed pumps tor these applications.

L Y

3. Installation Depth

A check shouid be made to ensure that the installation
depth of the pump will always be at least thres fee! below
the maximum drawncdown jevel of the well. For flow rates
excesding 100 gpm, the NPSH may have 1o be considered.
Reter to NPSH curves in technical catalog.

The bottom of the motor should never be instalied lower
than the top of the well screen or within five fest of the well

bottom.

it the pump is to be installed in a lake. pond, stream.
tank or targer diameter well, the walss Velocty passng over
the motor must be sufficient t0 6NSUTe Proper MOLOr COOk-
ing. The minimum water fiow rates which insure proper
cooling for the various motor sizes are tisted in Tabie A.

4. Electrical Supply

The motor voltage, phase and frequency indicated on
the motor namepiate should be chackad againg! 1w actuss

availabte electrical supply.

Wire Cable
mType and Size

The type of wire used betwsen the pump and control von. The conductor can be solid or stranged. The cable
boxes shou!d be approved for sibie pump appl may be indivi 1 insulated d
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conauctors moidea side Dy sige In one 113t cable or insuta-
{ed CONAUCIOrs with a round overall 1acket. The insuiabion
conguctor shoukd be type AW. RUW. TW or eguivalent ana

~ust be sunapte tor use win supomersibie pumps. See
Tabie D lor recommenged swzes ol cadie 1or vanous cabte
12nQgIns.

Splicing the

The cable :pllcn is 8 very cmpomm part
of the i ion of the sub sible pump
and must be done with extreme care.

It the splice 1s carefully made. it will be as efticient as any
olner portion of the cable. and will be ecmuatetv watertight.
Thersare a ot cable i iable today
— epoxy-hiled. rubnet saw and soon. Many pertorm well
it the { are tully. it
one of these kits 1S nox used. we recommend the !o“owmg
memod for splicing the mator cabie to the drop cabie:

Y P

Motor Cable™¥'n

" Examme the mator cable and the drop cabie carefully
1. tor camage.

2 Cut the motor t8ads oft in a staggered manner. Cut
o ihe ends of the arop cadle so 1hal the enas match
uC with the motor leaas. (See Figure 4-A) On single-phase
motors. be sure to match the colors.

3 Sinp back ana tnm oft ‘4 inch of insutation from eacn
» leaq. making sure to scrape the wire bare to oblan
a good connection. Be caretul not 1o damage the copper
conauctor wnen sinpping off the msutanon,

4 insert a property sized *Sta-Kon'' type connector on
« 8ach par of deads, agan maxing sure that colors are
martched. Using a “"Sta-Kon'' camping pilers. inoeni the
ugs. (See Figure 4-8) Be sure to squeeze down hard on
the pliers, paniculariy when using large cabie.

5 Form a piece of electrical insulation putty hghtly
e arounc sacn “"Sta-Kon.” The oully should overiap
on 1he insulation of the wire. (See Figure 4-C)

6 Use a gooo quality tape, such as "#33 Scotch Water-
e proof' or “Plymouth Rubber Company Slipknot
Grey.” Wrap each wire and joint tightly for a distance ot
about 2'4 mches on each side of the yoint. Make a mmmum
of four passes over @ach j0int 8nd OverIap @ach pass ap-
y One mch 1o assure a compietely waterhgnt seal.

(Sce F:g\no 4-0)

The riser pipe should be properly sized and
selected based on estimated fiow-rates and
friction<loss tactors. Attaching pump to pr,inr

pe:

A back-up wrench shoutd be used when the riser pipe
is attached to the pump. The pump should only be gripped
by the four fiats on the too of the discharge chamber. Under
no circumstances. grip the body of the pump, cable
guard or motor.

The thresded end of the tirst aection of the riser pipe
or the nippie must not come in contact with the check
vatve in the (! ot the pump
when tightened down.

Installationsn

After the first section of the riser pipe has been attached
1o the pump, the kfung cabie or elevator should be clamped
to me pipe. Do not cltamp the pump. When raisng the
pump and niser section. be carelul not 1o place bending
stress on the pump dy picking it up by the pump-end only.

Make sure that the slectrical csbles sre not cut or
damaged in any way when the pump i3 being iowered

in the weil.

If steel riser pipe is used:

We recommend that steel riser pipes aiways be used with
the larger submersibies. A pipe thread compound shoulkd
be used on all joints. Make sure the joints are sdequatety
tightened 1n orger to resist the tendsncy of the motor to
loosen the joInts when SIOpPING and staring.

The drop cable should be secured 1o the riser pipe at
{requent mtervals to P 5agging. Q and
cabie damage. Nylon cabie Clips of waterproof tape may
be used. The cable sphice should be protected by securning
it with clips or tape (ust above and below the splice.
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If plastic riser pipe is used:

1t 15 racommenced that p1astic type riser pipe be used

only witn ihe sibtes. The manutac-
1urer or repr 10 De cor to insure the
2ipe type and physical are tor this

se. Use the corract joint Compound recommanaed by the
specitic pipe manulacturer. Besides making sure that jomnts
are securely tastened. we recommend the use of a torque
arrester when using plastic pioe.

Do not the tirst plastic riser ion directly
1o the pump. Always attach a metallic nippte or agapter
nto the discharge champer of the oump. The threaded
end of the nipple or sdapter MUst NOt come in contact
with the check vaive inthe 8
of the pump when tightened down.

The arop cadle should be secured 10 the nser pipe at
Irequent intervals 1o prevent $agging. ICOPINg anad possible
zapie damage. Nyton cable clips or waterproot tape may
se used. The cable splice shouid be prolecied by secunng
1 wiih clips or tape just apove each joint.

Imponant — plastc pipe tenas 1o stretch under load. This
sifetching must be taken into account when secunng the
cable 1o the nser pipe. Leave 3 10 4 inches of siack be-
tween cips Of taped poinis. This tangency (or plastic pioe
19 stretch will aiso aftect the caiculation of the pump set-
ting depth. As a general rule, you £an estimate that plastc
pipe will stratch 1o approximately 2% of its langth. For ex-
ampte. it you inslalied 200 feet of plastic rnser pipe, the
cump may aciually be down 204 teet. If the dapin setling

1S cntical. check with the manutaciurer of the DIDE Lo deter-
mine exactly Row Much you have to compensate tor pie
stretch.

When plasuc riser pipe is usea. It Is recommended that
a safety cabte be attacned 1o tne pump 10 Iower ana raise
it. The discharge numoer of Grunatos 4 inch suomersioles

15 g to tmis caote (Frgure 5-Ai

vy o

Y ..
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FIG. 5-A

Protect the well from contamination

To protect against surtace water lrom entering the well
ang contaminating the water source. the weli should be

tinished off above grade, ana a locally approvea welt seal
or pitless aaapter unit utilizeo.

mElectrical

All electrical work should be performed by 2
qualified electrician in accordance with the iatest
edition of the National Electrical Code, iocal codes
and reguiations.

"~ WARNING: A faulty motor or wiring can be rical shock ditttor ging water are ac- |
. ible to To avoid this danger, connect the motor frame to the power supply grounding ter- |
I minal with copp no ller than the circuit .| isss the motor and surrounding water .

' are insccessible, as in s drilled well. in sll instatiations connsct sbove ground metal plumbing to the power |
! i jectrical shock h d

eply g d per | Code Article 250-80 to p!

Verification of the electrical supply should be made to
insure tha voitage, phass and frequency match that of the
motor. Motor voitage, phase. ir y and tulkload cur-
rent information can be founa on the namepiate attached
10 the motor. Motor electrical data can be tound on Tabie E.

it voitage varistions are larger than ¢ 10%, do not
opersie the pump.

Generally, direct on-hine staring is approved due to the
exiramely 1ast run-up time ot the motor (0.1 Secona max-.

imum), and the low momsant of inertia of the pump and
motor. Diract ondine staning current (locked rotor amp) is
between 4 and 6.5 times the fulldoad current.
It direct on-line staning 1S NOt accepiable. and reduced
ing s req an aut ™er or ]
staner should be used. it is recommended thai resisiant
starters be used for 5 to 30 HP motors (depending on cable
length). For motors over 30 MP. use auto-transtormer
starters.

Engine Driven Generators and Transformers

It the submersible pump is going to be operated using
an engine Oriven generator, we suggest the manutacturer
of the generator be contacted 1o insure the proper
generator 1S selected and used. See Table B for generator

sizing information.

It power 13 going to be supplied through transtormers,
Table C cutlines the minimum KVA rating 8nd capacty fe-
quired tor satisfactory pump operation.
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Control Box
1. Single-Phass Motors:

Single-pnase motors must be connected as mdicated in
the mMOtor contrel box.

2. Three-Phase Motors

Three-pnase motors must be used with the proper size
ang type motor staner 10 ensure the motor 13 protected

trom tow ge. pnase lailure. current
unbalance ang ovenoad Current. A Droperly sized staner
wilh SmDient COMPENSalea extra GUICK-Irp ovenoads must
be used to give the best motor g pr Y.
Each motor line must be protscted on ail three legs with
overtosds. The thermal overaaas suopited Must tNp (n kess
than 10 seconds at lockea rotor (starting) currant. For
slarter and overioad protechion guice. see Tabdle H

Pumps should NEVER be siarted (o chcck rolmon
unjess the pump 1s totally 0 S g

may be caused to the pump and motor if they are run
dry.

High Voltage Surge Arresters

In addstion to the motor staster with overioads. a high voit-
age surge arrester snould be used to protect the motor

aganst ighting ana switching surges. Lig 9
SuUrges in power hnes lro causad when hghlmng slnkes
somewners In the area. g surges are by
the g and ing of on the mamn high-
vollage o:stnnulm power lines.

The ted arrester Ad be i d on

the supply (line) slde of the control box or slaner (see
Figures 6-A ang 6-8). The arrester must be grounded in
with the Nationai Electric Code and Local

goveming regulations.

THREE PHASE POWER SUPMLY
PO

T N Y e e

T i

SINOLE PHASE
POWER SUPSLY

I -

< ——ta Rl
T N [ K
—— ™
T e ,  *omwees
" n o oe| cmow o
: o SINGLE PHASE HOOKUP
— ¥ ot
THRTE PHASE KOOKUP
FIG. 8-A FiG. 8-B

'I'ho warranty on all three-phase submersible motors i3 VOID it
. The motor 13 operated with single-phase power through & phase converter.
2 Three4eg ambient compensated exira quiCk-irip overiosd protectors are not used.

3. Thres-pnase current is not ked and
4. High voltage surge arresiers are not installed.

(See START-UP Section 7 for instructi )

Control Box and Surge Arrester Grounding

The control box shall be permanently grounded in accor-
dance with the National Electric Code and tocal governmg
codes or requiations. The ground wire shouid be a bare
copper conauctor at igast the same size a3 the ¢rop cabls
wire size. Ground wire shoutd be run as short 8 distance
as possibie and securely fastenad to a trug grounding pomt.

True grounding points are considered (o be: a grounding
rod driven mio the water strata; steel weil casing sub-

merged into the water lower than the pump seting levet;
and stee! discharge pipes without insulating couplhings. if
plastic discharge pipe ano well Casing are used. 8 properly

sized bare copper wire be 0 a stud on
the motor and run to the contral panei. Do not ground to
a gas supply ine. C the or g wife to the g

point first and then to the urmmal in the controt box.

Wiring Checks

Betore maxing ths final wiring connections on the drop
cauotomamroi box terminal, # is QoY practice 1o check
the i to hat the cable and splice
are good. Measuremsnts for a new installation must be
1,000,000 ohm or more. Do not start the pump it the mea-

surement ig less than this. If it is above, finish wiring and
verity that ail electrical connections are made in accordance
with the wiring chagram. Check 10 ensure the control box
and high voitage surge arrester have been grounded.

After the pump has been set into the well and the wiring

connections have been made, the following procedures st t U
shoutd be performed. ar - p .

a. Attach a tamporary horizontal length of pipe
fo the nser pipe.

b. Instau a gate vaive and another short iength
of pipe to the temporary pipe.

¢. Adjust the gate vaive one-third of the way
open.

d. Venly that the elactrical connecions are in
accordance with the wiring ciagram.
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Three-Phase Motors

1. Check tho direction of rotation.

Three-phass motors can run in either girection
depending on how they are connected to the oower
supply. S0, when the three cable leads are 1rst con-
nected 10 the power suppiy, there is a 50% chance
that the motor will run In the proper airection. To

‘make sure the moter is running in the proper direc

tion, carsfully follow the procedures betow:

a. Start the pump and check the water quan-
tity, and pressure deveioped.

b. Stop the pump and interchange any two
leads.

¢ Start the pump and again check the water
quantity anc pressure.

d. Compare the resuits opserved. The wire
connection which gave the hignest pres:
sure ang largest water quantity 18 the cor-
rect connection.

2. Check for current unbalance.

Current unbalance causes the fmotor to have fe-
duceg staring torque, overtoad 1Npping. excessive
vibration and poor performance which can resuit in
earty motor failure. it is very imponant current un-
palance be checked in ail three-phase systems. Cur-
rent unbai b the iegs id not d
5% under 1 9 L

The supply power service snould be ventied to see
it it is a two or ihree transtormer system. The intorma-
tion can be obtained by counting the transtormess or
by CONtaclung your DOwer COmpany. It two 1rans-
formers are present, the system is an ‘open aeita” or
“wye". If three transtormers are present, the system
is rue three-pnase. '

Make sure the ings in kilovolt emps
(KVA) Is sutlicient tor the motor load. See Tabie C.

The percentage ot current unbalance can be caicu-
lated by using the following formulas ana pro-
cedures:

Tolal of current values measured
on each ieg

3

Qe current =

Greatest amp ditterence trom

ne avers:
*% Current = Ine 98 - X 100
average current

Determine the percentage of current unbalance by:

Step . Measure ang fecorg cufrent readings (n
. amps tor each leg (hookup). Disconnect

power.

Step 2. Shift or roll the motor leads trom left to
right so the arop cable lead that was on ter-
minal 1 is now on 2. lead on 2 1S now on 3.
and tead on 3 1s now on 1 (hookup 2). Roil-
ing the motor leads in this manner will not
reverse the motor rotation. Start the oump.
measure and record current freaging on
each leg. Disconnect power.

Step 3. Again shift grop cable leads trom lett to
nght so the lead on terminal 1 now aoes to
2.2 10 3. and 3 to 1 (nookup ). Sta’r oump,
rmeasure ang recorg current re...ng on
each teg. Disconnect power.

Step 4. Add together the values for each hookup.

Step 5. Divide the total by 3 to ob1ain the average.

Step 6. Compare each single leg reading from the
average to obtain the greatest amp aitter-
ence from the average.

Step 7. Divide this gift by the ge to ob-
tain the percentage of unbatance.

Use the wiring hookup which provides ihe lowest
perceniage of unbalance. (See Table “F* tor a speci-
fic example of correcting for three-phase power un-
batance).

Developing the Well

After proper rotation and current unbalance nave
been checked, start the pump and let it operate until
the water runs clear of sand. silt and other impunites.

Slowly open the vaive in small increments as the
water clears until the valve 1s all the way open. The
pumg should not be stopped until the water runs
clear.

It the water 1S clean and clear when the pump is
tirst started. the valve should still be slowly opened

until it is all the way open. As the vaive is being open-
ed. the draw down should be checked to ensure the
pump is alway ged. The dy ic water ievei
should always be more than 3 fast above the inlet
strainer of the pump. .

D the pofary piping arrangements
and compiete ths final piping connections. Stan the
pump and test the system. Check and record the
voltage angd current draw on each motor lead.

Operating and Maintenance

The pump and system should be periodically
checked for water quantity, pressure, araw down,
periods of cycling, ang operation of controts.

Under no circumsiances should the pump be

D d for any pv pertods of time with the
discharge vaive closed. This can result in motor and

pump damage due to overf ing. A property sized
reliet should be installed at the well head to prevent
the pump trom running against a closed valve.

It the pump talls to operate, or there is a (033 ot
pertormance, reter 1o the Troubie Shooting Section 8.
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Trouble-Shooting 8- .

The majonty of probiems that develop with submersible
pumps are eiectrical. and most ot these problems can oe
serviced without pulling the pump trom the wetl. The follow-
ing charts cover most of the submersible service work. As
with any trouble-shooting procedure, start with the simplest
solution lirst: aiways make all the above ground checks

betore consigenng pulling the oump trom the well.

Basically, oniy two instruments are needed — a combina-
tion volmeter/ampmeter, anad an onhmmeter. These are
relatively inexpensive and can be obtained {rom most water
Systems suppuers.

WHEN WORKING WITH ELECTRICAL CIRCUITS, USE
CAUTION TO AVOID ELECTRICAL SHOCK. It's recommend:
od that rubber gioves and boots be wom and that care be
taken 40 have metal control boxes and Motors grounded to
power supply ground or stesl uwupowagtwcxm

into the well. WARNING: S ible are d
for operution in 8 weil. When not operated in a well, (silure to
connett motor trame 0 power supply in neutral ground may
result in serious siectricat shock. ’

Preliminary Tests

How to Measure
suppiy By means ot a voil metar. which has been setto the
Voitage - proper scale, the e at the box
or stanter.
KON On singie-phase units measure tetween line and
(= neuiral. :
‘7 R On three-phase units Measure Detween the tegs
1

-

¢

kS

(phases).

What it Means :

When the motor 1s under 1oad, the voltage should
pe withing = 10% ol 1he namepiate votlage. Larger
vOItage variation May Cause winging 0amage.

Large vanations in the voilage In0iCate 3 pOO! elec-
trical SUPPly SN0 Ihe pumpP Should nOt De operates
unti these vanalions have been corrected.

it the constanily nigh or tow the
motor shouid be changed 1o the correct Suoply
voilags.

y—
Current How to Maasure

By use of an ampmeter. set on 1he proper scate.
Measurement measure tne current on sach power tead at the con-

trol box or s1aner. See the Etectrical Data, Tadble € tor
Mmotor amp araw information.
Currant shouid be measured when the pump is
gal i ge P when the
motor 13 tully loaded.

What it Means

It the emp Oraw exceeds the listed service factor
amps (SFA) or i the current unbalance 1S greater than
5% bstween each leg ON three-phase units, Check the
foliowing:

1. Burnt contacts on moilor staner.

2 Loose terminais in starter or control box of
pOssibls cabie detact. Check winding snd insuia-
tion resistances.

3. Too high or low supply vollage.

4. Motor windings ase shorted.

5. Pump ts CAMagEO CAUSING & MOT07 Overioad.

Winding How to Measurs
. Turn off power and disconnect the drop cable
Resistance leads in the control box of starter. Using an ohm

meter, set the scale ssiectors to Rx 1 for valuss unoer
10 ohms ano Ax10 for valuws over 10 ohms.

Zero adjust the meter and measure the resisiance
between ieads. Recora the vaiues.

Motor resistance valuss can be tound in the Eiec-
trical Data. Table €. Cabie resistance vaivesn Table G

What it Means

11 all the ohm values are normal, and 1he cadle col-
Qrs co . the Qs are not "1

11 any one onm vaiue is 1838 than normal the motor
may be shorted.

it any one ohm value 1s greater than normal, there
i$ a poor cable connsclion of joint. The wingings or
cable may also be open. .

It some ol the ohm vatues are greater than normai
ang some iess, the arop cable leads are mixed. To
venty lead colors, 8se resistance values in Electrical
Oata. Table €.

How to Measure

Insulation _
. Tum oft power and disconnect ihe drop cabte
Resistance laads in the coniro! box or staster. Using an onm o!
mega ohm meter set the scaie saiector to Rx 100K and
. t 7070 adjust the meter.
TN the resi the iead ang
‘L - grouna. (Discharge pipe or well casing if stesl.)
oo

What it Means

For ohm vaiues, refer to table on following page.
Matars of all Mp. voltage, phase ano cycles cuties
have the same vaiue 0f Insulation resistance.
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* CONDITION OF MOTOR AND LEADS OHM VALUE MEGOMM VALUE
New Motor. 2.000.000 (or more) 20
Used MO10r which can be reinstalied in the weil. 1,000,000 (or more) 1.0
MOTOR IN WELL. Ohm reedings are 1or drop canie pius motor.
A motor in 1he well In reasonabie 9oOd congdition. 400,000 - 1.000.000 a5 1.0
A motor which may Rave peen GAMAGed Dy HiGNINING Of with damaged tesas. Do not 20,000 - 500.000 002-05
pull the pumg for this reason.
A Motor which definitely nas Deen oamaged of with JaMaged cable. The oumo 10.000 - 20.000 0.01 - 0.02
should be pullsd and repairs Made 10 tha cabls of the molor replaced. The motor
will not tait tor this reason aione. but 1t will probably not operate (or fong.
A motor which has [ailed or with yea cabie i The pumo tess than 10,000 0 :0.01

must be puiled and the cable repaired Of the Motor replaced. The motor wili not fun
in 1his congition.

Trouble Shooting Chart

<
x
=)
53}
c.
o
<

Fauit

Possible Causes

How to Check

How to Correct

A. Pump
Does Not
Run.

ol

. NO gtectrnicity at pump

panel.

Fuses are dlown or Circuit
breaxers are 111pped.

Motor starter overioads sre
tumi of have tnppec out.

Check for voltage at pump
panel.

Remove tuses ano check tor
continuity with onmmeter.

. Check tor voitage on {ine and

toad sige of starter.

. Staner does not oL

. Dalsctive controls.

Motor and/or Cable are
detective.

Dstective capacitor.

Energ! circuit and’
check tor voltage at the hold-
ing conl.

Il no voltage al pumo paner.
check house Or teecer pane! lor
tripped circuIts.

Replace blown tuses or rese!
circuit breaner. It new tuses blow
or circuit breaxer trips, the elec.
trical installation, motor ano
cabte must be cnecked.

Reptace burnt hesters or rosel.
Inspect starer for other camage.
it heater trips agan, check the
Supoly vollage RO stansr
holding coit.

It no voitage. check control cir-
cui. It vollage, check holding
coll tor shorts. Replace bao coil.

Check al!l safety ano
switches for oparation. In-
Spect contact in control
devices.

Turn oft voltage, disconnec!
drop leads from contro! dox
10 the mMotor. Measure the

{ead to load with

wom ofr pans.

It open winding or ground s
tound, remove pump and recneck
values at the suriace. Repaifr or

onmmaeter (RX-1). Measure

tead 1O Qround values with
(RX-100K).

msasured values.

Turn ol voitage, gischarge

capacitor. Check with ohm-

meter (RX-100X).

p motor of cabie.

Replace it detective.

8. Pump Runs
But Does Not
Deliver Water.

Water levsl in well i3 100
low of wall is Collapsed.

integral pump Check vaive
3 biocked.

intet strainer is ciogged.

Chack wasli araw gown.

Ins1ai) prossure gauge, starnt
pump, gradually ctose ihe
dischasge valve and rsad
pressure at shut-oft.

Same a3 NuMDEr two above.

Waler levet shoulO be st least J
teet above pump Intel dunng
operation.

Remove pump and INSPecCt ais-
chasge section. Remove btock-
Q0. Fepair vaive anc vaive sea!
it necessary. Check lor other
damage. Rinse out pump and re-
install.

Remove pump angd inspect. Clean
strainer, check Integral, check
vaive tor blochage, nnse out
pump and rainsiall.
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Fault

Possible Causes

How to Check

How to Correct

4. Pump 18 detective.

Same as number two above.

Canvent PSI to teet (PSI x 2.31 ti/
PSI = __ 1. 300 elevation rom
top ot well to water leve! 10 the
pressure reacing. Reter to the
spectfic pump curve tor snut-oft
nego tor that pump Moow. it
nead 13 Cios® 1O Curve, pump s
propadbly OK. If not. remove pump
and inspect.

C. Pump Runs
But at
Reduced
Capacity.

1. Wrong rotation.

2. Draw cown (3 iarger than
anticipated.

3. Discharge piping or valve
leaking.

4. Pump strainer or check
vatve are CtogQeo.

S. Pump worn.

Check lor propes electncal
connection in control dox.

Check draw down auring
pump operation.

Examine sysiem {of leaxs.

pump and

instali pressure gauge, start
pump, graguaily close the 019
charge vaive ano read
pressure at shut-otf.

Correct wiring ang change teads
as required.

Lowar pump 1t possibta. It not.
throtiie cischarge vaive ang in-
statl water tevel control.

Repair Ieaxs,

Claan, repawr, rinse out pump
and reinstall,

Convert PSi to teet (PSI x 2.31 ft/
PSI = __ 1t ada elevation from
top of well 1o water ievel 1o 1he
pressure reading. Reter 1o the
specitic pump curve tor shut-oft
hesd tor that oump mooe!. It
head 15 Ci05e 10 Curve, pump 1S
probably OK. H not. remove pump
ang inspect.

D. Pump Cycles
Too Much.

1. Pressure switch 13 not
proparty sojusied of is
detective.

2. Level control is not

properiy sat or 18 defective.

3. Insutticient air charging or
laaking 1ank Or DIDIng.

4. Pluggea snifter vaive or
bieea oritice.

5. Tank is too smail.

Check pressure setting on
switch and operation. Check
vollage 8cross ciosed con-
tacts.

Check selling and operation.

Pump air into tank of
diaphram chamber.

Examine vaive and oritics for
dirt or COTTosIon.

Check 18nk size.

Reagjust switch or repace 1f
detective,

Readjust settng {reter to
t data). R it

defective.

Check aapghram for teak. Check
tank and piping for leaxs with
3080 ang water solution. Check
8ir to water volume,

Ciean andlor repilacs if defective.

Tank volume shoutd be approx-
imatety 10 gallons for sach gpm
of pump capacity.

E. Fuses Blow
Or Circuit
Breakers Trip.

1. High or low voitage.

2. Three phase current un-
balancs.

3. Controt box wiring and
components.

4. Capacitor.

§. Starting reiay (Franklin
single phase motors only).

Check voitage at pump panel.

Check current draw on esach
load.

Check controi Dox parts.
match pans list. Check wiring
matches winng clagram.
Check tor loose or broken
wires of termingia.

Dischasge capacitor. Check
using &n ohmmeter (RX-100K).

Check resistance of relay coll
with an ohmmeter (RX-1000).
Check contacts for wear.

it not within £ 10%, check wire
size and length ot run 10 pump
panel.

Must be within = 5%, if not
contact power company.

Correct as required.

when meter is made. the ohm-
meter needis sShould jump for-
ward and slowty dritt back. i no
meter movement, replace the
capacitor.

Replace ooteciive relay.
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TABLE A

Minimum Water Flow
Requirements for Submersible
Pump Motors

Motor Casing or Slesve Min. GPM Flow
Dismeter 1.0 In inchas Pass the Motor
4 a 1.2
E) 7
6 2
7 2
8 X
[ . 6 w0
LI | 28
8 45
0 85
2 140
1" 198
16 -8
8" B 10
10 55
12 "o
“ . 180
% 25%

) A l1ow INGuUCe? OF Sieeve Mu3t b8 LSS 1) the waler entars Ine well
abave the motor o1l 1here 18 iNULICIENY water 10w Dast 1he MOIO!
U The mimimum water velocily ovar 4 motors s 0.25 teel per secona.
< fne Mmimmum water velocily over 6 and 8 motors 13 05 feot per
secona.

TABLE B

Engine Driven Generators tor
Submersible Pumps

Aaring of
1or Three-Wire Subeersie Symp Motors
Motor MP tor Single Eatormaity Insermeily
or Thwee Phass Units Reguiated Reqauaiec

0.33 Ly T3
0.0 2.0 'S
0.7% 30 e
10 40 2.5
1.5 50 12
20 .8 'Y}
3.0 100 9
50 19.0 s
15 200 o
10.0 30.0 ‘e
15.0 40.0 0.9
20 &0 2.0
250 %0 “e
300 100.0 Qo
00 100.0 %0.C
$0.0 150.0 50.0
60.0 1750 . e
150 2%0.0 0.0
100.0 00 “s0.C

Notes:

1. Taple s based on typical 80°C. nise CONHNUOUS Culv generators wilh
5% Mmaximum vollage G:p Quring STAIINQG SINGIE NG INree DNase
Totors.

2 Contact ive ot the to
«33ur@ MIS Uful NA3 BOSQUSLE CADACILY 1D FUN (NE SUDMATSIDIE MOTOT

. I} the QEnarsior ralng 1s in KVA instead of KiIlowalls, MuitiDY IR

a00ve ratings by 1.25 to oDiaIN KVA

<
X
=)
w
o.
[«9)
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TABLE C

Transformer Capacity Required for Three-Phase Submersible
Pump Motors . .

Minimum XVA Rating tor Each Transiormer

Three-Phsss Minimum Tols!
Motor HP KVA Required® 2 Trarstormers 3 Teanstormers
Open Deits or Wye Detlta or Wye
AR-] 3 2 1
2 4 2 v
3 $ 3 2
5 v 5 3
" 10 ™ E *Pump motor KVA require-
10 15 10 5 manis only. angd coes not
15 20 15 ™ inciuge allowances tor
20 25 15 © 10 other loans.
25 30 20 10
30 40 25 15
40 50 0 20
50 - 60 B 20
60 75 40 23
75 0 50 30
100 120 €5 40

TABLE D
Submersible Pump Cable Selection IChart 60 Mz

The tollowing tabtes list the recommended copper cable gizes and various cable tengths tor pump

These 1abies compiy with the 1978 edition of the National Etectric Code Table 310-16, Column 2 tor 75°C wire. The ampacny (current
carrying properties of a CONGUCLOr have besn divided by 1.25 per the N.E.C.. Article 430-22. for motor branch circuits based on motor
amps at ra:2a horsepower.

To assure adeguate stanting torgue. the maximum cable kengths are caiculated to maimain 95% of the service eniranca vofiage
at the MOIot wnen the motor is running at maximum namepiate amps. Cable sizes iarger than specitied may always be used and will

reduce power usage.
The use of cables smalist than the recommended sizes will vold the warranty. Smalier cable sizes will cause reduced swmrting

torqus and poor Motor operation.
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TABLE E

Electrical Data — 60 Hz Submersibie Pump Motcrs

FRANKLIN
T : ’ N WINDMG |
RATED : SERVICE | RATED SERVICE CIR BREAK OR | DUAL ELEMENT | KVA LOCKED
A0 | vours 1 oM | L cron | wp aMPS | FACTOR AMPS | STANDAWD FUSE | FuSE cooe | RoTom aups | P ANCE !
4 inch. Two Wwe .
o poas 0 175 i) 89 2 : ] S 84 cs- 09
T V.75 25 as -5 s Ta2 60 74
] 15 b 160 36 118 30 15 R 62 4 10 1)
230 | ¢ 1.60 a8 $9 i) j B { P 312 4282
Lo 20 | ¢ 150 54 F1:] 20 ! ~ «02 27 3a
1 233 0 1 40 52 98 & i 12 [ 460 2228
19 230 1 130 106 131 35 { -t . 56 8 15 19
4 inch, Thiee Wee
4 118 ] 175 70 a8 28 1 [ N e i
30 1 175 35 44 15 ! s N 16e 0 te
'z 115 1 160 96 19 39 : 15 ~ 460 3y
23 . 160 a8 59 15 : 7 [ 23 Y]
» 230 \ 1 50 54 80 29 M 9 [ 1 35
' 23 1 1 40 80 96 25 | 12 L 420 T
1o 230 4 \ 30 94 115 32 ! 15 4 52.0 3
2 220 1 125 ‘00 132 35 j 15 G 510
3 230 i 1 115 140 170 a5 | 20 Fod 71 0 ne
s 730 1 1 115 230 278 80 30 F_t 1180 238 1c
[ 220 ] 3 1 30 50 73 20 9 X! 330 24
230 | 2 V30 5.2 83 20 8 « ! 4C 32- 41
60 ) 2 1 30 2.6 31 15 H B < 170 113150
575 | 3 1 30 21 25 15 | 3 " 40 15 1:26.0
2 200 2 129 8.0 94 28 10 L 530 1.9- 24
230 3 1.25 70 82 20 10 L 46.0 2430
460 3 1.25 3 a1 15 5 L 230 97120
5i: 3 1,25 28 33 15 [ L 18.0 136189
3 200 3 115 s 131 35 [ [ 70 1317
3% 3 115 0.0 114 30 15 [ 61 18. 2.2
450 3 115 50 57 15 7 3 31 7087
578 k] 118 40 48 15 6 [3 24 110-136
5 200 3 [N -7.5 200 50 25 X 120 0 77-0.94
230 3 )15 152 174 as 20 3 104 0323 12
450 3 1.18 76 87 25 10 X 52 T 44
579 3 115 61 7.0 20 ] ® .2 5.6- 6.9
T 290 3 118 270 308 80 35 4 158 0.550.68
7% 3 115 =X 208 70 30 J 143 0.76-0.93
50 3 118 [T 134 35 1 J 72 2.4-34
575 3 115 93 107 30 12 J 87 3.5 5.1
o 460 2 115 158 176 45 20 X 108 18- 23
578 F) V15 12.5 14 1 @ 20 X 86 >3 35
& Inch
5 230 | 115 260 29.5 80 3 3 99 oBhe  voes
7 230 | 1 115 345 400 100 o5 3 157 23 . s
10 230 \ [ 430 520 150 60 ¢ 22 335020 opoove |
5 200 3 115 70 19 1 50 25 J 103 0 70-0.88
2% 3 [T 148 18 6 45 20 J 90 0.87- 11
480 3 118 72 63 25 10 J a5 31 43
575 3 1.1% 59 6.6 20 ] 3 38 57 7.0
78 200 3 115 24 2 278 70 30 J 198 0 48-0 59
230 3 118 21.0 21.9 70 J 136 0.860.71
50 3 118 ‘08 1.9 2 15 J 68 2.- 2.9
575 3 1.5 84 95 25 12 J 54 «0- 48
10 200 3 1.15 2.1 368 100 40 K 235 028-046
2% 3 138 219 320 80 38 X 204 0.350 85
480 3 115 139 16 0 40 20 L3 102 15 21
$7Y 3 118 140 128 R L] 15 L3 a2 25 32
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Expected Performance: 5E4, 1PH x 230V, 60 Hz.
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Performance Curves Red-Fio Enviromental Pump
700 =
et 113450
T —— RPM [
- 1 1881 -
600 - :
, _t 17 |
SE21 (1 HP1 | o D
e L 3
N\
Nl N M ¥ b1
T N b
Sm N
y§ 34
- I A i i
- SE17 (v WP - ™ - —r
" — At —
= =t — 1
3 400 3 ,
uw =t = t
PR N
(a] = e~
< TEI2 (% HP) 1
w T .\- " 1
I 300 -~ —
— ~
SE8 (% HP) } =t .
zm 3 % 1 il A
= : .
5ES (% WP : ¢ -
=ttt )i
100 : :
1 — -
1 . : 3
0 1 2 3 4 5 & 7
CAPACITY (GPM)

Electrical Data, Dimensions. and Weights O

DIMENSIONS (In tncnes) :
[GVERALL | MOTOR IPUMPEND] MAX. "DISCH.PIPE| NET . SHIP.
PUMP MOTOR tCENGTH | LENGTH | LENGTH | OIA. | INLET | SIZE(NPT) |WEIGHT |WEIGHT
TYPE HP | SF | PH IVOLTS! A BO® [+ D € F (LBS.)@ | (LBS.)D
SES | A | 175 1 | 20 | 0% 10 10%e - | 3%V 3% 1 | 24 _28
SEB i A 1LTS 230 | 22% 10 12% 3% V% Al | 26 28
SE12 w |1.60] 1 | 230 | 26%%s | 10'%e [ 18| 3%y Ive 1 | 28 29
SE17 w 1150° 1 | 230 | 31%e 11% | 20%e | 33Wm 3ve 1 31 32
SE21 1 J140 [ 1 | 230 | 35%e 12 | 2% | 3w 3V 1 { 33 35
5€25 | 1% 11307 1 4 230 | 40V 13%s 1 26% 33%p 3% 1 | 35 37

7 Data tor Grunotos MS402E motors. ~ Does not iNCILGe MOTOr 1820S.
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Performance Curves
600 T T = ; -
A I - — g T
Pl i T T T — \'450“’"
: mizmmesre L APM
- : s i
T T T T T 15
500 . +— t I
11 TL Jo i i ) - !
- 10E1S (1 KPIf—— -
: ‘ . N 'l 1 MY
[ ’ [l a1
TS : =
. T - i
400 \ H l [
— i . 1 1 1
~ bttt = — -+
8 —t {10614 (1 HPY > T
EL’ N : AN
1] I I N
0 300/ o -
( | ™1 T " g
w 1 T J10E1 1 M T
I 1 \\
. — - .
1 RN I N
] 4 l 1 TN
4 i - i)
ZOG H 1 1&!(%@ S \ \
1 M 13 | » AN
| S : i N
| S IS
T 11 T
1 4 [N Y
- : L1 T10E5 (' P}
M | : " N N
100 = T ‘
it
1 T~
: :
0 2 4 6 8 10 12 14
CAPACITY (GPM)

Electrical Data, Dimensions, and Weights ©
DIMENSIONS (In Inches)

i

{ OVERALL] MOTOR IPUMPENDI MAX. | DISCH.PIPE | NET | SHIP
PUMP | MOTOR LENGTH | LENGTH | LENGTH | DIA. | INLET | SIZE(NPT) |WEIGHT IWEIGHT
TYPE i HP | SF | PH IVOLTS A B® . C b | E F (LBS.)@ | (LBS.)&
10E5 | % [175[ 1 | 230 20%e | 10 | 10%. 3% | 3% 1Y% 24 25
10EB ! A 1.60 1+ 230 23%e | 10 ¢+ 12¥% 334 Ve 1Y 26 28
10EV1 | % [150( 1 | 230 26 %e 11% 15%e | 3% 3V 1 e 28 30
10Et4 | 1 1.40 1 1 230 29 ‘e 12 17 '%s INA IV 1 N 32
10E19 | 1% [130 ] 1 | 230 35% 13%e | 21'%e | 3% | 3% 1% 35 37

O Data for Grundtos MS402E motors. & Does not include motor leads.
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Performance Curves
400 N 1 Lt
R : !
360 ———r] e Ty
| N | T
i i MRS SRS S M {
1 AN 16E13{1 % MR} <
300 ———T <8
] (=)
" s Z
T NC i
~4 N H A oL
_ 250 =~ 1 <
® S
] WHEEERLE)
'y ; T
0 200
< - N
% 1667 @i HP) |
150
= T 64 (4 1P|
100 ——
P
SG 1 H
0 10 15
CAPACITY (GPM)

Electrical Data, Dimensions, and Weights ©

: DIMENSIONS (In Inches) l

: OVERALL| MOTOR [PUMPEND| MAX. 1 DISCH. PIPE i NET SHIP.
PUMP ! MOTOR LENGTH | LENGTH | LENGTH | DIA. | INLET | SIZE(NPT) |WEIGHT | WEIGHT
TYPE HP | SF | PH |VOLTS A B® C D | E F | (LBS.)D | (LBS)@
1664 | % {160 ] 1 | 230 20%a 10 e 9%e 33% | 3% 1V 25 | 27
16E7 Y 1.50 : 1 230 23 % 1M% AR R/ 3g | 3V 1% 27 P 28
16ES | 1 | 140 [ 1 | 230 | 25%e 12 1% | 3% | 3% 1% 28 | 30
16E13 1% | 1301 1 230 30 %e 13%n 16 % 3 | 3V VY 33 i 34

1 Daia tor Grunatos MS402E motors. W Does not include motor leads.
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Performance Curves Redi-Fo Enviromental Pump
< 1.1 '
i 2
N AL
P N M evnaaE 5o B 0w
1 0B CHROTES ERLEW 1 0% | |
. H <, Y . m
200 ) S andll (B
; N 1N
! 1.1 fesestwren| | | !
It J :
M- N I
5 \ !
: 1$ { \
o {2 )
l.b | N
o A
ﬁ RS A
I ] T
100 B s \\
\\\ EECPMW” \
T NN
1T | Esmmn]
scapdiiny
TSN N
50 Sy

0 5 10 15 20 25

CAPACITY (GPM)
Electrical Data, Dimensions, and Weights ©
. DIMENSIONS (In Inches)

OVERALL | MOTOR [PUMPEND| MAX. DISCH_PIPE ' NET | SHIP
PUMP MOTOR LENGTH | LENGTH | LENGTH | DIA. l INLET | SIZEINPT) WEIGHT |WEIGHT
TYPE HP | SF | PH [VOLTS A 80 [+ D 3 F L {LBS)@ | (LBS.)D
25€3 % (1601 1 | 230 | 19% 10 "% 8% 3w | 3% 1% |24 25
25E4 Yo 11501 1 | 230 | 20", 1% 9%s A3 | 3% 1% . 25 27
25E6 1 1140f 1 ] 230 | 23%e 12 Mv%e | 3% | 3% 1% | 27 29
25€8 1% 11301 1 | 230 | 26% 13%e 12% 3k | 3 Vs © 28 30

s Data for Gruncios MS402E motors. %+ Does not inciude motor leads.
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B socPv BRI

FLOW RANGE PERFORMANCE CURVES
24 to 55 GPM
00
PUMP OUTLET Co e
2" NPT S Ee i
T T : =1 \
. 800 - -
o l' ‘| b — ey A =:: {
B - '
g al . <
l! ' - H ! X
40575-25 (7'A" HP) , =
; 'll Tl : [a)
| RiEies I Z
811 8 ! w
ll‘ TR afESREEISSoE=atn ey &
; l { 00 H 4057521 (74" HE, <
tH — ,
! 11 ,w-'-!"'-"‘”‘"""':"”’ |
T ——d
H| e LRI
‘ * & = Tt H 4555015 (5 1P
1 2 wo e e —
: { z ‘; = - rm ok Pty
) l = 40550-12 (5 HP) |4
- = 1
3¢ o R aiET i, :
i (e ¢ s — ==
- L -+ +-{40S30-9 (3 MP) T of bt x
- ™ YR . —_ N~
a E Lo ¢ =] = - a1 g 2 &
KOTE 20 2 11455207 2,'“_’)‘-. 3 : 4 =
| e e
iy 40515-5 (1 '4 HP e 1 -
[ —— IHRw=
= H-+—1 =1 B
100 it L 40510-3 (1 HP 1 =
e =SS ERNE] s 41‘4 =
e e e
o IS : THoT R
o w0 E- 0 40 S0
CAPACITY (GPM)
DIMENSIONS AND WEIGHTS |
LENGTH WIOTH APPROX. UNIT
MODEL NO. HP {INCHES) (INCHES) SHIPPING WT. (LBS.)
408103 1 25% 3% 32
40S16-5 1% 30 v 3 '%e 37
40S20-7 2 33 3194 41
40S30-9 3 43% 31%1e 65
. ) 40550-12 s 51w 3'%e 78 |
3 A Lnch motor @ provided ss anom 1T | 40850-15 5 S8 3%, [ i
Sp are 10 change wiout 40S75-21 7% 74 % 3% 120
nouce. 40S75-25 7% 81 % =% 124
40S100-30 10° 103 4 T 181
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A-18

40 to 75 GPM
2" NPT

PERFORMANCE CURVES

865 IVl GrunoFos |

HEAD (FEET)

DIMENSIONS AND WEIGHTS
LENGTH WIDTH APPROX. UNIT
MODEL NO. HP (INCHES) | (INCHES) | SHIPPINGWT.(LBS.)
608204 2 31 V% 318, )
€0S30-5 3 0% 3% o
80S50-7 3 8% 3 7S
605500 5 53% 3% 80
€0S75-13 7% 70 3% 106
608100-18 10° 7% 3'%e 160

SpecliGions &re euDiect 10 ChANDs Wilhout notcs.

* A &4nch mORY B Drovided 68 SENKIrY ON hese modeis.
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® YTl crunoros|

FLOW RANGE PERFORMANCE CURVES
48 10 110 GPM ‘
PUMP OUTLET 1000 [~ — - X
SR TEE e s PR e g
3" NPT N AR ?&fmﬁxwt—_‘_ﬁ a5

-1505200-20 (20HPI 1 -

PRy i qe

NPSH (FEET)

BT TS
—_— - -

800 t— —= —

— S SRR
Vo fmge oA | S ot

- 805150- 16 (1SHP)):

—

<
=
o
Z
w
o,
a
<

"::‘.',".—Z.'".;T.—.: et
-2 J80S150-12{15MP)
= ey i et

PR —— —

05100-10 (10HP)]; ~1 -

EFFICIENCY (%)

R,

HEAD (FEET)

.
| |
i
i
i =
0 40 60 80 100
CAPACITY (GPM)
DIMENSIONS AND WEIGHTS
MIN. WELL LENGTH | MAX. WIDTH APPROX. UNIT
MODELNO. | HP |SIZE (INCHES)| (INCHES) (INCHES) | SHIPPING WT.(LBS.)
80520-2 20! 6 % 5%e 51
80S30-3 kool [ 377% 5% 65
80S50-S 50 6 44% 5% 87
80S75-8 7% 6 51% 5V 144
80S100-10 | 10 6 58 Ve S 154
80S150-12 | 15 6 62 Vs S % 17
808150-16 | 15 6 69 v 54 184
80S200-20 | 20 6 9 S % 207

NOTES: (D 4-<nch mowr. SpecHiCENONe 8re SUDISCE 10 ChANDS WAL NOBCHR.
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REF. OWGS  CE-J! ceE-24 REF, OWGS  CE-6 CE-36 REF. OWG CE-11 REF, OWG CE-1Y
/3¢ ASDOES | nsve | zovac I/D ASSOMLES | 11SVAC |  330VAC 3/GP, 2IOVAC ASTEMERY IHP, 230VAC ASSEMBLY
RESSTANCES AT WOTOR RES'STANCES AT MOTOR RESSTANCES AT MOTOR RESSTANCES AT MOTOR
BACK to YELLOW | 1.5-1.0 cwm | 0.0-7.4 owm | |aAcK 1o veLLow  [1.0-1.3 owvw | 42-32 own | JBUACK (o vELLOW [2.7-3.4 ovn BACK (e YELLOW  |22-2.8 oAm
RYD te YELLOW 87-7.1 e | 234-2880mm| reD to vELLOW 38-4.7 ovn_| 18.5-100 RED to YELLOW (1.0-138 owm| | %D te vELOW 9.8-11.7 ovn
CURRENT AT MOTOR CURRENT AT NOTOR CURRENT AT WOTOR CURRENT AT WOTOR
oREENT | 7.0 AP | a8 awe aswanc curmeny | 0.8 AP [ 48 ar MUVING CLRRENT | 6.6 AP ameent | 80 A
lcoox moror csmrent] 28 A0 | 184 A RoTOR [ womr | ax1i aw | [Loox moror ament] 33t ae ook moron amvenr | 420 ae

TO 230V, 18 POWER SOURCE

SaiNd ¥ALVM NES2ENENS TR 330
09 ¥04 SHLYNIHIS X08 LNVLIS

TO 118V, 16 PONER SOUNCE

AP AIOTOR ASSY.
EE OURT

[ START CAPAQTOR-SEY

CHART

X-P START 80X

ASSEMBLY # PUMP/MOTOR START CAPACITOR START RELAY FUSE SIZE
1/3, 115V, G0HZ, 1P, 188181, 118VAC SOUD STATE, I/3®, 115V ABC 25 AuP
; o 2031037 PPE-018-082 FPE-0000g¢ PPE-014-007 PPE-011-012
/3P, 330V, 60HL. 1P P SAUD STATE, 1/34F, 230V ABC (5 AuP
Q :U 2032059 PPEO18—0M ! ;:M‘mlc—_ PPE-014-008 PPE—011—000
n 2031035 172, 115V, BOHL. (PH. 750-xaF tivac SOD STATE_ 1/26,_113v | .__ABC % Aup
& PPE_018-018 pre_cosaw | PPE-014-090 PPE—011_001
o 2032106 [ 1/29, 230v, 6OHZ 1PH. so- 30VAC SQUD STATE, 1/2%, 20V ABC 15 AMP
o PPE—010-081 PPE-008-047 PPE-014-100 PPE-011-008
" 3/4P, 230V, BOHI, 1PH. 20-10X€, 2XVAC ATE, J/4HP, ASC 20 AP
§ :é 2032010 Fege ol EEEO00-G2Y ) FPE_OEC10) Fao STE ] %
s, 20w, 6onz 1. | jos-sagasovac | SOUD STATE e, 2wv | ASC 29 aup
[ Pt 2032053 PPE_018-018 PPE-D008-008 PPE_014-102 PPE-011-012 §

0z-Vv
O




\AIN THERMAL-SEE CHART [START CAP,-SEE CHART

BLEED RESISTOR/PPE-007-018
1.6 HP SCHEMATIC | }
. _ SAX g
REF. DRAWING: CE-12 L A l{:-:!

1,849, 230VAC ASSEMOLY
REFSTANCES AT WOTOR
SLACK b YELLOW  [1.5-1.9 o

RED to YELLOW l&l—l! ahm

v |
. auve oo
CURRENT AT MOTOR RED ' ) a ' () '
nuanG curmenT 0.1 me L'_J
ROTOR GURRENT | 820 AP /—' L@ | Reo ‘ PUMP/MOTOR ASSY.

¥
;

la°!
%1
> B
o BE =
t R \ 7 T
[g - 1 b == srAm RELAY-SEE CHART
Eg /mg_s“ CHART, RUN CAP.~SEE CHART
5 E ASSY - 201002 MAIN THERMAL-SEE CHART START CAP,—SEE CHART
c §§ SURGE SRRESTOR SEcnarr BLEED RESSTOR/PPE-007-016
- ga 075-001
(%2} . - - A ) ~ o
= 2 2 HP SCHEMATIC woe | T o A AL
§§ REF. DRAWING: CE-S \_ D (5] STALT O
Z 2P, 2IOVAC ASSEMELY o |
[¢9] RESSTANCES AT NOTOR
A ADK (o YELLOW __|1.8-2.3 ohm oo 1 — |4, 01 o LY 1 o
E NED to VELLOW _ |5.3-7.1 obm | \__“::f/ 0 e ‘ _
CURRENT AT MOTDR D
—— aAOX L
E Yo 0 QumENT [ 130 AkP || . PUMP AIOTOR ASSY.
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ORS ENVIRONMENTAL EQUIPMENT
AVERAGE PERFORMANCE TEST DAJA
SHALLOW WELL
SUBMERSIBLE MAX FLOW MAX HEAD STANDARD SPECIFICATIONS
3/4 HP 58 GPM 45 FT RATING: 3/4 HP OR 1 HP AT 3450 RPM -
1 HP 65 GPM 49 FT POWER: 115V OR 230V, 1 PHASE, 60 Hz
MAINTENANCE REQUIREMENTS
This pump is supplied with prelubricoted baorings.
THE TWO ROTARY BEARINGS ARE OIL LUBRICATED.
The ssais should be inspscted every 400 to 500 operating hours (more frequently
if obrosivas are present). To moke o quick check of the seois' condition, dragin and
inspect the oil in the seal chamber. if oil removed from the pump contains woter
or abrosive, repioce the seais.
Flush inside seol chamber of diffuser, thoroughly insuring it is free of obraosives. Refill
oil chombar with three ounces (90ml) of 20W non—dstergent oil with rust ond oxidation
inhibitors. Afier replocing oil, reploce oil plug sacurely.
KEEP CABLE GLAND NUTS TIGHT. CHECK FREQUENTLY.
When o job is completed ond before pumps ore siored, droin the oil from the seol
chomber (mondotory before Ireczing weather). if dirt or woter ore found in the olil,
reploce the seais, beorings, lower 0" rings ond oil.
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ELECTRICAL DATA
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“TYPE G CABLE = 3 POWER CONDUCTORS + 3 COPPER FILLERS USED AS GROUND. IMPELLER GAP: .020-.030. ALL MODELS
**5% Vottage Drop 1HP = 746 KW 1 KW = 1000 WATTS
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PUMP PERFORMANCE CURVE
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SPECIFICATIONS

SP150CV

Motor Size: 1 HP

V&tage: .115/230VAC_

Hz: 60

Phase: Single

RPM: 3600 (Nominal)

Weight: 110 Ibs.(Pump and Motor)

Rating: Explosion Proof
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PRIMING .

The surface mounted Water Table Depression Pump is a self
priming centrifugal pump. The pump must receive an initial
prime before it is put into operaon.

@ Do not run the pump before priming except to check for
proper rotation (see Chapter 3). -

Prime the pump as follows:

1. Completely fill the pump volute and suction line.

2. Bleed air from the pump by removing the top plug
from the volute while filling with water.

3. ‘After filling volute. turn the pump shaft and add more
water if required.

During initial startup, close the discharge valve and then
slowly open it as the motor develops full RPM. This allows

a gradual buildup of power requirement. If the pump does
not build up pressure as the motor develops speed, shutdown
and reprime. Do not attempt to prime or add liquid while the
pump is in operation.

PUMP TROUBLESHOOTING PROCEDURES
« Probiem: No Liquid Delivered
1. Pump not primed.
2. Speed too low. Check voltage.

3. Incorrect rotation. Pump must rotate in the direction of
the arrow cast into the volute.

APPENDIX C: SURFACE MOUNTED PUMPS




6.

Air leak on suction side of pump.

Discharge head too high for pump. Use larger lines
and reduce number of els. etc.

Sucton lift too high. Relocate pump.

« Problem: Not Enough Liquid Delivered

1

Incorrect rotation. Pump must rotate in the dxrecuon of
the arrow cast into the volute.

Air leak on suction side of pump.
Speed too low. Check voltage.
Discharge head too high.

Impeller or volute worn.

" Excessive clearance between volute and impeller. Re- ‘
set by loosening pump shaft set screws and roving im-

peller toward the volute. Recommended clearance is
010" - .015".

Suction not submerged deeply enough. This can cause
air to enter suction line.

« Problem: Pump Does Not Generate Enough Pressure.

1.

2.

APPENDIX C: SURFACE MOUNTED PUMPS

Speed too low.

Incorrect rotation. Pump must rotate in the direction of
the arrow cast into the volute.

Leaking sucuon line.
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4. Air in liquid being pumped.

5.

Damaged impeller.

‘« Problem: Pump Gradually Loses Suction

1.

2.

3.

4.

Leaky suction line.
Leaky foot valve.
Suction lift excessive.

Air or gas in liquid.

« Problem: Motor Runs Hot

Most motors will feel hot even when not overloaded.

1.

2.

3.

4.

Low voltage.

Discharge head lower than calculated. - This can cause
pump to deliver higher volume. Throule discharge.

Liquid heavy or viscous.

Binding seal.

e Problem: Seal Leaks

1.

2.

Wom or cracked seal faces.
Abrasives being pumped causing seals to separate.
Pump running dry.

Liquid not compatible with seals.
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OPERATION OF WINCH ASSEMBLY

Winch assemblies are available for all Deep Well and Shallow
Well Submersible pumping systems. Mount the winch on the
well casing as shown on the nextpage. Attach the winch cable
to the lifting lug on the pump.’ Carefully lower the pump into
the well and suspend at the desired level.

The standard winch cable supplied with ORS pumping sys-
tems has a rated break strength of 2000 Ib. Using the recom-
mended design ratio of 1/5, the rated break strength gives a
maximum hanging weight of 400 lb.

Because each application is different. it is impossible for us
to anticipate the exact hanging weight of your system. Hang-

ing weight is the sum of pump weight, the weight of all

discharge piping and the weight of any water trapped inside
the piping. Although it is unlikely that you will exceed the
400 1b. maximum, we highly recommend that you take the
time to calculate the hanging weight of your system before
deployment.

Use the following procedure to calculate hanging weight.

1. Weigh your pump assembly including the intake and
any attached probes.

2. The weight of discharge piping can be calculated by
weighing a sample length and multiplying by the num-
ber of feet suspended in the well. For example. 1-1/2"
rubber transfer hose (ORS Part #PPP-001-013) weighs
approximately 1 Ib. per foot. Therefore. 100’ of this
hose will weigh 100 1b. ‘

APPENDIX D: WINCH ASSEMBLY




3. The weight of water in the discharge piping can be esu-
mated by calculating the volume of water in the piping
and then converting volume to weight as follows:

Volume (in3) = 3.14 x (inside radius of pipe)2 x length of
© pipe
Gallons = 0.00433 x'Volume (in3)

Pounds of water = 8.325 x Gallons

4. Find the sum of pump weight, piping weight and water
weight. This sum will provide a close approximation
of total hanging weight. If total hanging weight ap-
proaches or exceeds 400 1b., ORS can provide an op-
tional winch cable with an increased break swength

raung.
leono— vis———-‘ BC-13SP
. / -~ -
s, \
Y
\
’ \
! 10.38 HANDLE RADIUS
\
1
} 15.03 23.19
TOP OF WELL
CASING TO
TOP OF WNCH

WELL CASING
NOTE: WINCH IS 9° WDE (nckudes handie).

FIGURE D-1. Dimensions of the winch assembly.
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ORS ENVIRONMENTAL EQUIPMENT
RETURN POLICY

Permission is required to return equipment to the ORS Environmental Equipment fac-
tory in Greenville, NH. A Return Authorization Number will be issued upon receipt of
your request to return, which should include reasons for the return. Your return ship-
ment to us must have this R.A.# clearly marked on the outside of each package.

Proof of date of purchase is required for processing of all warranty requests.
This policy applies to both equipment sales and repair orders.

FOR A RETURN AUTHORIZATION, PLEASE CALL OUR SERVICE DEPARTMENT
AT 800-228-2310 or 603-878-2500.

Equipment Decontamination

Prior to return, all equipmeni must be thoroughly cleaned and decontaminated. During
decontamination, personnel should wear protective clothing and observe the cautions
outlined below.

ORS reserves the right to refuse any equipment not properly decontaminated. ORS
may also choose to decontaminate equipment at a fee which will be applied to the repair
invoice. . '

Decontamination Solutions

The determination of what decontamination solution to use should be based on the types
of contaminants present and the materials to be decontaminated. The fabrics of protec-
tive clothing are made of organic polymers which may be dissolved or destroyed by or-
ganic solvents. The metals and gaskets of tools may be damaged by overly acidic or basic
compounds. Some decontamination solvents should be entirely avoided. The toxicity or
physical hazards associated with using some once commoniy used decontamination solu-
tions can be as potentially dangerous as the site contaminants.

It is important 1o be certain that the decon solution, the contaminant, and the material to
be cleaned are all compatible with each other. If they are not, it is possible to produce
toxic or flammable gases. heat, splattering, bubbling, fire, or explosion. If an uncom-
monly used method and/or chemical solution is being considered for decontamination, it
is important to consult with an experienced chemist to ensure chemical compatibility.



Some common decontamination solutions are listed below aiong with the contaminants
they are effective against:

Water _. Short-chain hydrocarboans, inorganic compounds, salts. some
organic acids, other polar compounds.

Dilute Acids Basic (caustic or alkaline) compounds, amines, hydrazines.

Dilute Bases Acidic compounds, phenols, thiols, some nitro- and sulfonic
compounds.

Organic Solvents Nonpolar compounds ( such as some organic compounds)

The use of organic solvents is not recommended because 1) organic solvents can perme-
ate and/or degrade the protective clothing, and 2) they are generally toxic and may result .
in unnecessary employee exposure to hazardous chemicals.

When in doubt, use a dish washing liquid detergent. Asa decontamination solution, it is
readily available. is the safest of all the above, and is usually strong enough if used gener-
ously. :

The use of steam can also be effective for decontamination. A water-lazer (pressurized
water) is exceptionally valuable.

The following substances are noted for their particular efficiency in removing certain

contaminants or for decontaminating certain types of equipment. ‘
Soluti Effecti .
Penetone PCB Contamination (since penetone may aiso remove paint,

itis a good idea to spot-test before use) -

Liquinox Contaminated pumps

Ivory liquid Oils

Diluted HTH Cyanides

Radiac Low level radioactivity

Isopropanol Bioiogical agents (should not be used on rubber products since

it will break down rubber)




Hexane  Certain types of lab or sampling equipment (use of hexane is
discouraged due to its flammability and toxicity)

Zep General purpose cleaning

Alconox General purpose cleaning

Decontamination Solutions to Avoid

Some decontamination solutions should be avoided because of their toxicity, flammabil-
ity, or harmful effects to the environment. :

Halogenated hydrocarbons, such as carbon tetrachioride, should not be used because of
their toxicity, possible incompatibility, and some because of their flammability.

Organic decontamination solutions should not be used on personal protective equipment
(PPE) because they may degrade the rubber or other materials comprising the PPE.

Mercurials are sometimes used for sterilization. They should be avoided because of
their toxicity.

Chemical leaching, polymerization, and halogen stripping shouid all be avoided because
of possible complications during decontamination.

Sand-blasting, 2 method of physical removal, should be avoided because the sand used
on the contaminated object usually needs to be disposed of as hazardous waste, a very
costly proposition. Also, sand-blasting exposes personnel to silica, a carcinogen.

Freon is known to be particularly effective for the cieansing of PCB's, but its effect on
the ozone layer is extremely harmful. Its use should be discouraged.

Strong acids or bases should not be used when cleaning metais and gaskets of tools or
other equipment because of the possibility of corrosion.

Dispbsal of Decontamination Solutions and Waste Water

All solutions and water used for decontamination must be collected. Iflab analyses indi-
cate that the water and/or solutions exceed allowable contamination levels, they must be
treated as hazardous waste. Alternatively, the solutions and water may be treated on-site
to lower the contamination levels and render them nonhazardous. '

Containers such as 55-galion drums should be available for storage of wastes.

Spent decontamination solutions can be collected by using heavy-duty plastic sheets, vis-
queen sheets, kiddie pools, or if needed, a larger containment basin. The decontamina-
tion of equipment must be performed on the sheets or in the basins. They could



be placed on a slight angle so that the spent decontamination soiutions drain into a col-
lection basin or drum.

Recommended Supplies for Decontamination of Personnel, Clothing, and
Equipment

The list below contains.recommendations for supplies which should be on hand for the
decontamination of personnel, clothing and equipment. Depending on the site activities,
not all of these items may be needed. Alternatively, some additional items not listed
here may be required.

*

Drop cloths of plastic or other suitable materiai, such as visqueen, for heavily

" contaminated equipment.

Disposal collection containers, such as drums or suitably lined trash cans for
disposable clothing and heavily contaminated personal protective clothing or
equipment to be discarded.

Lined box with adsorbents for wiping or rinsing off gross contaminants and liquid
contaminants.

Wash tubs of sufficient size to enable workers to place booted foot in and wash
off contaminants (without a drain or with a drain connected to a collection tank
or appropriate treatment system).

Rinse tubs of sufficient size to enable workers to place booted foot in and hold
the solution used to rinse the wash solutions and contaminants after washing
(without a drain or with a drain connected to a collection tank or appropriate
treatment system)

Wash solutions selected to wash off and reduce the hazards associated with the
contaminated wash and rinse solutions.

Rinse solution (usually water) to remove contaminants and contaminated wash
solutions.

Long-handled, soft-bristled brushes to help wash and rinse off contaminants.
Lockers and cabinets for storage of decontaminated clothing and equipment.
Storage containers for contaminated wash and rinse solutions.

Plastic sheeting, sealed pads with drains, or other appropriate method for
containing and collecting contaminated wash and rinse water spilled during
decontamination.

Shower facilities for full body wash or, at a minimum, personal wash sinks (with
drains connected to collection 1ank or appropriate treatment system).

Soap or wash solution, wash cloths and towels.

Clean ciothing and personal item storage lockers and/or closets.

Rev. 2
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Standard Equipment Limited Warranty

All rcfc:ence-s to the Customer herein shall mean the Customer or the Lessce as applicable.

()

®)

©)

(d)

(¢)

(H

()

ORS Environmental Equipment. a Division of Groundwatcr Tcechnology. inc. (ORS), warrants that
any Equipment which it manufactures will be free from substantial defects in material and
workmanship for a period of one (1) yeas from the date such goods are delivered 0 a carnér by ORS
for shipment to the Customer. :

The Customer agrees that the liability of ORS hcrcunder shall be limited 10 rcplacing, repairing or
issuing credit for, at ORS's discretion, any Equipment which is retumed F.O.B. ORS’s plant witnn
the applicable term of the warranty, provided that (i) upon cxamination of the Equipment ORS -
determines that the allcged defect constitutes a substantial defect, and (i) the warranty made herein is
not invalid pursuant to Section (d) hereof. The Customer agrees that such replacement, repair or
credit shall be its solc and exclusive remedies hercunder. For purposes hereof, a substanual deicet
shall mean any defect which prevents the Equipment from operating in accordance with ORS's
published specificatings. In the event that ORS determinces that Equipmcent which is no longer
manufacusred by it contains a substantial defect and the warranty covering the defective equipment is
not invalid pursuant to Sccton (d) heseof. the Purchascr’s sole and eaclusive remedy hereunder shall
be the repair of such Equipment or the replacement of such Equipment with new cquipment at ORS's
discretion. In no casc is Equipment to bé retumed by the Customer without first submiuing a
warranty claim in writing to ORS and obuining a return authorization numbcer from ORS. Equipment
which is repaired or replaced pursuant 1o this warranty shall continue 10 be warranted for the
unexpired portion of the warranty term applicabic to the Equipment so repaircd or replaced. ORS
shall make the final determination as o the cxistence or cause of any alieged defect.

The foregoing warranty shall not be valid (i) if the allcged defect is the result of abusc, misuse,
accident. alicration, neglect or unauthorized repair; (ii) il ORS requires inswallation of Equipment by
specifically approved ORS employee and such installation is not effecicd. or the Equipment is
otherwise installed improperly; or (iii) if the Equipment is resold by the Customer. Any sepair shall
be deemed unautharized unless it is made (i) by ORS or a duly authorized agent of ORS or (ii) with
the written consent of ORS. ' .

The operaung cfficicncy of treatment. abatement, and recovery Equipment and systems is aflccicd by
factors extrinsic (o their manufacture, including operating environment and such conditions of use as
contaminant and relaicd substance build-up. the frequency and type of operator mainicnance and
other extemal variabies. For these rcasans, specific levels of performance cannot be guaranteed fof
such Equipment and systems. - ’

THIS WARRANTY IS THE SOLE WARRANTY MADE BY ORS TO THF. CUSTOMER -
AND IS IN LIEU OF ALL OTHER WARRANTIES OR OBLIGATIONS, EXPRESS OR
IMPLIED. ORS EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES OR
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

THE CUSTOMER AGREES TIHIAT IN NO EVENT SHALL ORS BE LIABLE FOR
SPECIAL, INCIDENTAL, INDIRECT, EXEMPLARY OR CONSEQUENTIAL DAMAGES, -.
INCLUDING BUT NOT LIMITED TO LOSS OF PROFITS OF LOSS OF USE OR ANY
OTHER ECONOMIC LOSS, WHETHER BASED ON CONTRACT, TORT OR ANY

OTIIER LEGAL THEORY. : ’ ) - :

THE REMEDIFS PROVIDED HEREIN ARE CUSTOMER'S SOLE AND EXCLUSIVE
REMEDIES. -
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showing controls and indicators.
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Because the SITEPRO 2000 Probe Scavenger/Water Pump
Control Panel combines the functions of two panels in one,
the descriptions of controls and indicators presented below
are organized into separate Product Pump and Water Pump
sections. Controls and indicators associated with general
panel functions (System Test, etc.) are described in a separate
section under the heading General Panel Functions.

GENERAL PANEL FUNCTIONS

CONTROL
POWER .
Switch

'SYSTEM TEST
Button

The CONTROL POWER switch controls distribution of

. power to the panefs microprocessor. When this switch is in
the OFF position, no power can reach the system control

circuitry, switches or indicators.
Single Panel Applications

In single panel applications, the SYSTEM TEST button
activates the SITEPRO 2000 self-test routine. Self-test is
automatically activated each time the panel is powered up or
is manually activated whenever the SYSTEM TEST button
is pushed. Self-test consists of the following checks.

e Check all indicators. (SYSTEM FAULT indicator

blinks if problem found).

o Perform RAM test. (Checks all memory locations for
proper function; SYSTEM FAULT indicator blinks if
problem found).

. PerformAROM test. (Checks program memory;
SYSTEM FAULT indicator blinks if problem found).

CHAPTER 4: SYSTEM OPERATION
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e Perform A/D test. (Checks A/D converter; SYSTEM
FAULT indicator blinks if problem found).

e Performs Clock test. (Checks accuracy of system clock;
SYSTEM FAULT indicator blinks if problem found).

e Perform Purge test. (Checks panel purge pressure in
purged panels; SYSTEM FAULT indicator blinks five
times if pressure low).

Network Applicati
"When your SITEPRO panel is part of a network, the SYS-
TEM TEST button provides an additional alarm diagnostic
feature. The first time the button is pressed, the ALARM
ENGAGED indicator blinks the alarm channels of all the
alarms present on the Interlock Communication Bus in the

order in which they occurred. When the button is pressed
again, the self-test routine is run as described on p. 4-3.

SYSTEM .~ TheSYSTEMSTATUS indicators provide information on the
STATUS ~+ Interlock Communication Bus (ICB), aid in the diagnosis of
Indicators ' system errors and display the power status of the panel.

Indicator functions are described below:

MAIN POWER

When illuminated, power is reaching the system microproc- '
essor. When blinking, the panel] is waiting to get on the ICB. |

ALARM ENGAGED

This indicator provides information on the status of the
panel’s alarm channels. During routine panel operation

CHAPTER 4: SYSTEM OPERATION
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(SYSTEM TEST button not pressed), the indicator can be in
any one of three states;

e Off - No alarms are being received by the panel either
from local interlock devices or from the Interlock
Communication Bus.

¢ Steadily Illuminated - The panel has been shut down
by an alarm broadcast on the Interlock Communication
Bus.

¢ Blinking - The panel has received an alarm from an
interlock connected directly to the panel. The panel
may or may not be shut down depending upon the
setting of its RECEIVE switch. The indicator will fast
blink after a manual RESET until all alarms are cleared.

In network applications, the ALARM ENGAGED indicator
can be used to detect and trace alarms on the Interlock
Communication Bus. If the SYSTEM TEST button is
pressed once, the ALARM ENGAGED indicator will blink
to indicate which alarm channels have been activated. The
alarm channel codes (one blink = channel 1, etc.) will be
displayed in the order in which they originally occurred. For
example, if a tank high level alarm on Channel 1 shut down

a pump that caused a subsequent high level alarm on Channel .
2, the- ALARM ENGAGED indicator would blink once,
pause, and then blink twice. This sequence will be repeated -

three times.

"If no alarms are present on the Interlock Communication

Bus, the panel will go into its self-test routine when the
SYSTEM TEST button is pushed..

OPERAT!ON




SYSTEM FAULT

When flashing, the panel self-test procedure has detected an
error. Referto "PROBLEM SOLVING" (Chapter 6) for error
code interpretation.

REMOTE This section of the panel facéplate is dedicated to functions

STATUS related to the telemonitoring option.

Indicators
CALL IN PROGRESS
This indicator is steadily illuminated whenever the modem is

; in use for either an incoming or outgoing call. Do not use the
RS-232 Serial Port while the CALL IN PROGRESS indicator
is illuminated. Doing so will terminate any ongoing call.
When blinking, the CALL IN PROGRESS indicator alerts the
user to a fault in the telemonitoring electronics. Call ORS for
assistance.
: ’ PUMP CONTROL FUNCTIONS
PUMP POWER The WATER PUMP POWER and PRODUCT PUMP
Switches POWER switches operate the circuit breakers for the pumps.

A

When either of these switches is turned to the ON position,
power is applied to its pump whenever the control relay is
closed. When these switches are turned to the OFF position,
power cannot be applied to the pumps regardless of the
settings of any other panel controls.

Before working on the pumps, the operator must (1) turn the
PUMP POWER switches to OFF (2) turn the CONTROL
POWER switch to OFF and (3) secure the panel door accord-
ing to standard lockout/tagout procedures.

CHAPTER 4: SYSTEM OPERATION



PUMP
CONTROL
Switches

PUMP
CONTROL
Indicators

These are three position switches with HAND, OFF and

"AUTO positions.  Both WATER PUMP CONTROL and

PRODUCT PUMP CONTROL switches function identically
as described below.

HAND .

In the HAND position, the PUMP CONTROL switch over-
rides sensor input and applies power directly to the pump.

AUTO

In the AUTO position, ON/OFF switching of the pump is
controlled by sensor input from the downwell probe.

OFF

In the OFF position, the pump will_ not run.

These indicators monitor the setting of the PUMP CONTROL

switches and provide information on the status of each pump.
AUTO

The yellow AUTO indicator is illuminated whenever the
PUMP CONTROL switch is in the AUTO position. If the
PUMP CONTROL switch fails, its AUTO indicator will
blink.

PUMP RUNNING

When steadily illuminated, the pump is running. When blink-
ing, the pump motor has been shut down by a thermal
overload or a tripped circuit breaker.

CHAPTER 4: SYSTEM OPERATION
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PROBE These three indicators allow the user to monitor the status of

STATUS the downwell and tankfull probes. These indicators are not

Indicators functional if either the CONTROL POWER switch or both
PUMP CONTROL switches are in the OFF position. Indica-
tor functions are described below:

PRODUCT TANK FULL

When illuminated, the product recovery tank has become full.
The product pump will be shut down by an interlock alarm
on Channel 1. The water pump will continue running. After
draining the product recovery tank, clear the alarm by turning
the PRODUCT PUMP CONTROL switch to OFF and then
back to AUTO.

PRODUCT HIGH
The Product (top) float on the downwell probe is suspended

in hydrocarbon. The product pump will run as long as the -
HI/LO Water float is below the WATER HIGH switch.

WATER HIGH

The HI/LO Water float is at the top of its travel or (if the
unlabeled MEDIUM indicator is also illuminated) is on its
way down. When the float reaches the WATER HIGH switch
at the top of its travel, the water pump is started and a Water
Alarm disables the product pump control circuit.

MEDIUM

This unlabeled indicator provides information on the direc-
tion the HI/LLO Water float is moving. If both the MEDIUM
and WATER HIGH indicators are illuminated, the float is
moving down. If both the MEDIUM and WATER LOW
indicators are illuminated, the float is rising.

CHAPTER 4: SYSTEM OPERATION




WATER LOW

The HI/LO Water float is either at the bottom of its travel or
(if the unlabeled MEDIUM indicator is also illuminated) is
on its way up. The water pump will shut off when the HI/LO

‘Water float reaches the WATER LOW switch at the bottom

of its travel. The pump will not restart until the float reaches
the WATER HIGH switch at the top of its travel.

‘ .

thn steadily illuminated, the OVERRIDE float has shut off

the water pump. Reset the panel by turning the WATER

PUMP CONTROL switch to OFF and then to AUTO.

SYSTEM PRECHECK PROCEDURES

Check Wiring

Run Self-Test -

Before starting the system,. carry out the following precheck
procedures.

1. Refer to the wiring diagrams in Chapter 2 and check all
wiring connections to the panel.

2. With the PUMP CONTROL switches in the OFF posi-
tion, turn the PUMP POWER and CONTROL POWER
switches to ON.

3. Press the SYSTEM TEST button. All the 'panel indica-
tors should be illuminated briefly as the microprocessor
goes through its self-test routine.

'If the SYSTEM FAULT indicator comes on after the SYS-

TEM TEST button has been pushed, the self-test routine has

“detected a fault in the panel electronics. Document the prob-
lem as instructed in Chapter 6, and call ORS for assistance.

CHAPTER 4: SYSTEM OPERATION
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Check Pumps 4. Briefly tum each PUMP CONTROL switch to HAND.
The pumps should start and the PUMP RUNNING indi-
cators should be illuminated.

5. With the probe held in an upright position, turn both
PUMP CONTROL switches to AUTO. Neither pump
should run and the WATER LOW and WATER OVER-
RIDE indicators should be illuminated. '

Check Product 6. Lift the Product float. The product pump should start
Switch and the PRODUCT HIGH, WATER LOW and WATER
' OVERRIDE indicators should be illuminated.

Check Water -. 7. With the Product float still held up, lift the OVERRIDE

Alarm : and HI/LO WATER floats to their upper stops. The
product pump will stop and the water pump will start.
‘The PRODUCT HIGH and WATER HIGH indicators
will be illuminated. '

Check OVER- 8. With the water pump running, test the OVERRIDE func-

RIDE tion by dropping the OVERRIDE float. The water
pump should stop and the WATER OVERRIDE indica-
tor should be illuminated.

Check HI/LO 9. Lift the OVERRIDE float to restart the water pump.

Water Float Lower the Product float and allow the HI/LO Water
float to slowly drop to its bottom stop. The product
pump will remain off and the water pump will continue
running until the HI/LLO Water float reaches its bottom
stop.

Once precheck procedures have been completed, the
SITEPRO 2000 control panel is ready for operation.
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ERROR In the sections below, all possible local error messages are

MESSAGES listed and described. If your STTEPRO 2000 is equipped with
the telemonitoring option, refer to the SITEPRO Manager
software manual for remote momtormg protocol and proce-
dures.

N Before beginning troubleshooting procedures, press the
% SELF TEST button to confirm that all pancl indicators are

functional.

« Error Message: Water Pump Control AUTO Indicator Blinking

Cause: . The' WATER PUMP CONTROL switch is faulty.

Remedy: Call ORS for assistance.

« Error Message: Product Pump Control AUTO Indicator Blinking

 Cause: The PRODUCT PUMP CONTROL switch is faulty.
Remedy: Call ORS for assistance.

e Error Message: WATER PUMP RUNNING Indicator Blinking

Cause: " The motor current has deviated from specifications and has
shut down the water pump.

BRemedy: 1. Refer to your water pump O & M manual and remcdy
the cause of the problem.

‘CHAPTER 6: PROBLEM SOLVING
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2. When the pump has cooled, restart the system by tumn-
ing the WATER PUMP CONTROL switch OFF and
then back to AUTO.

Before working on the water purﬁp, carry out the DISCON-
A NECT PROCEDURE printed on the front of the SITEPRO
2000 faceplate. :

e Error Message: PRODUCT PUMP RUNNING Indicator Blin‘kihg

Cause: The motor current has deviated from spec1ﬁcatxons and has
shut down the product pump.

Bemedy: . 1. Refer to your product pump O & M manual and rem-
- ' edy the cause of the problem. :

2. When the pump has cooled, restart the system by turn-
ing the PRODUCT PUMP CONTROL switch to RE-
SET and then back to AUTO.

‘ Before working on the product pump, carry out the DISCON-
A NECT PROCEDURE pnnted on the front of the SITEPRO
2000 faceplate.

e Error Message: MAIN POWER Indicator Blinking (Network Applica-

tions Only)

Cause: The panel is waiting to geton the bus oris no longer connected
to the network.

Remeady: Check the network connections on TB4. If no loose connec-
tions are found, confirm than none of the other panels has
fallen off the network.

CHAPTER 6: PROBLEM SOLVING



e Error Message: SYSTEM FAULT Indicator Blinks Once

Cause: The panel has failed the Self Test routine.
Remedy: - Call ORS for assistance.

o Error Message: SYSTEM FAULT Indicator Blinks Twice

Cause: _ An Interlink Communication Bus failure has occurred. The
panel] will shut down.. - '

Remedy: .  Call ORS for assistance.

o Error Message: SYSTEM FAULT |ndicat6r Blinks Three Times

Cause: Line voltage has deviated more than 20% from speciﬁed
value.
Remedy: Check power at service and restore to specifications.

e Error Message: SYSTEM FAULT lndicafor Blinks Four Times

Cause: The temperature inside the panel has risen over the specified
: maximuim. o
Remedy: Determine cause of problem and correct.

CHAPTER 6: PROBLEM SOLVING
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e Error Message: SYSTEM FAULT Indicator Blinks Five Times

. Cause: The panel purge pressure has dropped below the specified
minimum. The panel will shut down.

Remedy:- 1. Check for loose or disconnected purge air hose.-

2. Check function of purge air compressor.

o Error Message: SYSTEM FAULT Indicator Blinks Six Tlmes

Cause: This error message indicates a probe fault caused by one of
the following conditions.

1. The probe has become disconnected from the f)ancl;
2. The pfobé has a stuck float or faulty reed switch.

Remedy: ‘1. Check all connections between the probe and the panel.
2. Clean the probe and free all floats on the shaft.

If the error message persists, call ORS for assistance.

 Error Message: CALL IN PROGRESS Indicator Blinking (Telemoni-
toring Applications Only)

Cause: A communications fault has been detected.

Remedy: Clear the error message by turning the CONTROL POWER

switch OFF, waiting 5 seconds, and then turning the switch
to ON. If the error message persists, call ORS for assistance.

CHAPTER 6: PROBLEM SOLVING




ADDITIONAL TROUBLESHOOTING PROCEDURES

In addition to the error conditions described above, the fol-
lowing problems could cause an interruption in system op-
eration.

 Problem: PUMP POWER Switch Tripped OFF

Qause;'v

Remedy:

A tripped circuit breaker could be caused by:

1.
T2

3

Breaker too small for motor.

Short in wiring between panel and motor

Faulty motor drawing cicessivc current.

Refer to the trip amps specification printed on the side
of the breaker. Confirm that the breaker is properly

sized for the motor being used.

Use an Ohm meter to check for shorts in the motor wir-
ing. -

Check the motor for damage.

Before working on either pump, carry out the DISCONNECT
PROCEDURE printed on the front of the STTEPRO 2000

faceplate.

CHAPTER 6: PROBLEM SOLVING
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' Problem: No Panel Indicators llluminated

Cause:

Remedy:

Either a fuse is blown or no power is reaching the panel.

1. Use a voltmeter to check for power at the terminal
block on the panel chassis.

2. If power is present, the problem is a blown fuse behind
the circuit board shield. Call ORS for assistance.

3. If no power is present at the terminal block, problem is
- a power failure at the service. Restore power and re-

. start the system by repeating the panel startup proce- -
dure described in Chapter 4. i

CHAPTER 6: PROBLEM SOLVING
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1.0 SAFETY PRECAUTIONS

1 - READ ALL INSTRUCTIONS BEFORE OPERATING THE EQUIPMENT.

2 - For maximum safety and extended product life, follow all
installation and maintenance procedures in this manual.

w
|

Do not place anything heavier than 75 pounds on the tank.

Use the handles when lifting the tank and only lift the
tank when it is empty.

=N
|

5 - Do not stand on or step into the tank.

()}
'

Never smoke or use an open flame near the tank.

2.0 BREEZE AIR STRIPPING TANK DESCRIPTION
2.1 UNIT DESCRIPTION

The BREEZE Air Stripping. Tank varies from model to model. Each
model has a number of compartments ranging from four to seven. One
compartment at the discharge end is empty and called a quiescent
chamber. Its purpose is to let water settle before it is drained
from the tank and to allow for addition of controls. The rest of
the compartments are identical, each containing two 24 inch
stainless steel coarse bubble diffusers (see figure 1 below for-
process flow diagram and figure 2 for cutaway side view).

L, ——

D EH B B &I

Figure 1 Process Flow Diagram




3.0 PRINCIPLES OF ATR STRIPPING

Stripping volatile organic compound (VOC) from water with the use
of air depends on the driving force of the compound to exit from
water to air. The driving force is controlled by the volatility
(how fast a compound changes from a liquid to a gas) and the
partial pressure of the compound in contact with the water. This
is commonly known as Henry's Law Constant. ‘

When stripping VOC's from water, in addition to volatility the
affinity (how well a compound is attracted to water) also plays a
major role. Henry's Law takes all of these into account and
assigns a constant number to each VOC. Easily strippable VOC's
have a high Henry's constant and difficult to strip VOC's have a
low Henry's constant. For example, Ethylene has approximately
twice the solubility of Ethane. The difference is due to their
chemical structure and their ability to break the hydrogen bonding
between the water molecules. : ‘

Henryv's Constant

Ethylene 11,530 atmosphere/mole fraction
Ethane 26,790 atmosphere/mole fraction

Henry's Constant is used in determining the air to water ratio to
strip a particular VOC. The stripping ratio tells us what volume
of air needs to be pumped into the system to strip different
compounds to achieve the required efficiency. '

4.0 METHOD OF OPERATION

Contaminated water is pumped in through the water inlet pipe at a
predetermined rate. At the same time, air is pumped in through the

diffusers. The diffusers shear the air into tiny bubbles that
uniformly distribute them throughout the water. The water level is
maintained below the top of the internal compartments. The

compartments are interconnected through holes on the alternating
sides of the compartment. This arrangement forces the contaminated
water to go over the diffusers in each compartment and effectively
treats the water. This serpentine flow arrangement also prevents
short circuiting and back flow. Since the air is released in
small, confined compartments, vigorous mixing and shearing action
takes place. The vigorous mixing action causes intimate contact
between the contaminated water and the air. '

The partial pressure of the VOC's in the air being zero, the
driving force for the VOC's to exit the water is very great. The
VOC's freely pass from the water to the air, which is vented out.



5.0 UNPACKING PROCEDURES

5.1 UNPACKING

AEROMIX ships each BREEZE Air Stripping Tank enclosed in a particle
board box. Included with the BREEZE Air Stripping Tank is an air
manifold, o-rings for the manifold, CYCLONE stainless steel
diffusers, and removable lock-down top. Since the stack (vent
pipe) heights vary from state to state, the customer is asked to
provide the stack pipe.

5.2 INSPECTION

Your BREEZE Air Stripping Tank was inspected and tested at our
factory. You should, however, inspect the tank for shipping damage
before taking it out of the box. Report any damage immediately
to the freight carrier and AEROMIX.

When inspecting the tank, look for holes, cracks, broken pipes,
etc. Remove the tank 1id and make sure that the diffusers are
properly seated and screwed in all the way. If not, tighten the
diffusers by fully screwing them in and making sure that the
smaller holes are facing upwards and that the diffusers are level
with the tank bottom.

6.0 INSTALLATION

The BREEZE Air Stripping system should be installed according to
the approved specifications. The tank is assembled as follows:

1.) Make sure all CYCLONE stainless steel diffusers are screwed in
tightly and the smaller holes are facing upwards. Also, diffusers
should be level with the tank bottom.

2.) The lid should be locked down by turning the butterfly clips
clockwise and locking the clips down.

3.) Air manifold is screwed on hand tight at first, making sure
rubber o-rings fit between manifold and header. I1f leakage occurs,
tighten manifold with wrench.

4.) Blower should be placed higher than water level to prevent
damage to unit. Installation of a U-Tube (see figure 3) or use of
a one way valve are alternatives to placing the blower higher than
the BREEZE Air Stripping Tank. Aeromix recommends a U-Tube rather
than a one way valve to minimize head losses through the air piping
system.
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. Figure 3 Breeze with U-Tube in place



7.0 MAINTENANCE

Once installed the BREEZE is Qirtually maintenance free.
Two things need to be'checked periodically.

1) The water level in the tank should be monitored to keep it
below the maximum water level mark.

2) Every six months the stainless steel diffusers should'be
checked for deposits and cleaned as needed.

For blower maintenance guidelines follow the manufacturers
instructions included with this manual.

8.0 SERVICE POLICY

When returning goods for warranty or repair work, contact AEROMIX

to obtain a return material order (RMO) number. Any equipment
returned but not containing an RMO number will not be accepted.

9.0 STANDARD WARRANTY

AEROMIX SYSTEMS, INCORPORATED warrants its products to be free of
defects in material or workmanship for a period of 12 months from
shipment, when these products are operated in accordance with our
written instructions and when installed properly. Equipment or
accessories not manufactured by AEROMIX SYSTEMS, INCORPORATED but
supplied by us carry a full warranty supplied by the
manufacturer. We will repair or replace any item which fails
within the warranty period when it is returned freight prepaid to
our nearest authorized service facility. All equipment will be
returned freight prepaid. Damage, vibration, or excess wear
caused by contact with foreign objects, highly corrosive, highly
abrasive or high temperature solutions, or solutions with high
levels of large suspended solids is not covered. This warranty
is exclusive and in lieu of all other warranties, whether
expressed or implied including any warranty of merchantability or
fitness for a particular application. In no event will AEROMIX
SYSTEMS, INCORPORATED be liable for any consequential,
incidental, or other types of damages.
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S EGz:65 ROTRON

ROTRON REGENERATIVE BLOWERS

INSTALLATION INSTRUCTIONS

INSTALLATION INSTRUCTIONS FOR SL SERIES AND DR SERIES BLOWERS

1] EXCESS AIR — Bleed excess air off. DO NOT throttle to reduce flow. When bleeding
off excess air, the blower draws less power and runs cooler.

2] BOLT IT DOWN — Any blower must be secured against movement prior to starting or
testing, to prevent injury or damage.

3] WIRING — Blowers must be wired and protected/fused in accordance with local and
national electrical codes. All integral-motor biowers musl be grounded to prevent
electrical shock.

4] PIPING — All blowers (except SL series) should be piped, mufiled, and/or filtered prior
to starting. Care must be taken so that no foreign material enters the biower. |f foreign
material does enter the blower, it could cause internal damage or may exit at extremely
high velocity.

5] SUPPORT THE PIPleG — The blower flanges and nozzles are designed as connection
points only, and are not designed to be support members.

6] PRESSURE/SUCTION MAXIMUMS — The maximum pressuré and/or suction listed
on the model label should not be exceeded. This can be monitored by means of a
pressure or suction gage (available from Rotron), instalied in the piping al the blower
outlet or inlet. Also, if problems do arise, the Rotron Application Engineering staft will
need to know the operating pressure/suction, to properly diagnose the problem.

7) REMOTE DRIVE (MOTORLESS) BLOWERS — Properly designed and installed guards
should be used on all belts, pulleys, couplings, etc. Duetotherange of uses, drive guards
are the responsibility of the customer or user.

CAUTION: Plastic piping should notbe used on blowers larger than 1 HP that are operating
near their maximum pressure or suction point. Blower housing and nearby piping
temperatures can exceed 200 degrees Fahrenheit. Access Q\Lpersonnel 1o the
housing or nearby piping should be limited, guarded, or marked, 1o prevent
danger of burns. - -




MAINTENANCE AND LUBRICATION PROCEDURE

All models in the DR series through (and including) the DR7 are equipped with sealed bearings
and require no maintenance. DR8 and larger models are fitted with Alemite grease littings
and should be lubricated periodically, according to the schedule below.

RELUBRICATION NUMBER OF FULL*
LUBRICANT | DUTY SCHEDULE IN MONTHS | STROKES PER FITTING
| Light 12 2 '
Shell Dolium R { Medium 12 2
{ Heavy 6 B 3

* Two-inch long string per full stroke

Shell Dolium R grease is used at the factory. Any grease used MUST be compatible. Wipe
fittings clean before applying grease gun. ‘ :

CAUTION: Lubricate motors at standstill only.

Should excessive amounts of material pass through the blower, it is suggested that the cover(s)
and impeller(s) be removed periodically and cleaned to avoid impeller imbalance. Impeller
imbalance greatly speeds bearing wear, thus reducing blower life. '

For further information regarding Rotron Regenerative Blowers, please contact Applications
Engineering, EG&G Rotron Industrial Division, (914) 246-3401.

- TROUBLE SHOOTING

*3 Phase Units

POSSIBLE CAUSE **1 Phase Units REMEDY
1. *One phase ol power line not connected 1. Connect
« © 2. *One phase of stator winding open 2. Contact Factory
= | 58 3. Bearings deleclive 3. Change bearings
2 €)1 28 4. Impelier jammed by loreign material 4. Clean
w= | = 5. impeller jammed agains! housing or cover 5. Adjust
E, =] 6. **Capacitor open 6. Change capacitor
= 2 g 1. *Two phases of power line not connecled 1. Connect
a 2. *Two phases of stator winding open 2. Contact faclory
Fu 1. Insulficient luse capacity 1. Use tuse ol proper rating
a2 2. Short circuit 2. Repair
1. High or low voltage ) 1. Check input voltage
B 'é' 2. *Operating in single phase condition 2. Check conneclions
e 3. Bearings deleclive 3. Check bearings
] 2 4. impelier rubbing against housing or cover 4. Adjust
L oW 5. \mpelier or air passage clogged by loreign malerial 5. Clean
= g2 6. Unil operating beyond perlormance range 6. Contact lactory
- X3 7. Capacitor shorted 7. Change capacitor
= 