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IL.

Executive Summary

The Greenwood Park stormwater system is designed to collect stormwater as it drains across the site and
the first flush of stormwater from an up gradient Tarrant City watershed into two detention ponds. The
stormwater is directed into the detention ponds by weirs in conjunction with hydraulically operated
flushing gates located near the Tallapoosa Street park entrance, These gates are normally open and will
only close during a heavy rainfall event and re-open based on the water level in the ponds or during a
power outage thereby allowing the stormwater to flow directly to Village Creek. Stormwater collected
in the detention ponds will be absorbed and filtered through layers of grass, soil/sand and gravel before
entering a series of perforated underground pipes. The stormwater is then pumped from two well wells
through a 4 inch force main into two 20-foot wide bio-swales lined with native wild flowers and grass
through which the stormwater will slowly migrate to provide additional filtration before being taken up
by the vegetation or entering Village Creek. Together, the detention ponds and bio-swales will work as
a "constructed wetland" designed to reduce many of the impurities currently being washed into Village
Creek from the upper watershed.

The purpose of this Operations and Maintenance Plan (O&M Plan) is to insure proper functioning of the
stormwater system. See Drawing 1 - Overall Site Grading Plan located in the Appendix for an overall
view of the areas covered by this O&M Plan.

The total five year costs for this plan is $55,000.00. Costs estimates are listed under each part.

Detention Cells and Bioswales

NOTE: Employees must follow the employer’s policies related to safety and health including
handling chemicals, use of tools/machinery, personal protective equipment use, etc.

a. Detention Cells and Bioswales Operation

There are no direct operations for these areas. The proper flow and filtering of stormwater in the
areas depends on the proper operation and maintenance of the Flushing Gates and the Wet Well
Submersible Pumps. Also it is critical that the maintenance requirements listed in Sections II 5, ¢,
and d are followed.

b. Detention Cells and Bioswales Landscape Maintenance

i. Weekly Landscape Maintenance Checklist

1. Clean up any litter on slopes and bottoms of detention cells and bioswales

ii. Monthly Landscape Maintenance Checklist

January
1. Remove any damaged or dead wildflowers.

2. Take soil samples for nutrient analysis.
3. Spray as required to control fire ant hills.

February
1. Remove any damaged or dead wildflowers.
2. Mow swales as necded to remove woody perennials.

1
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3. Spray as required to control fire ant hills.

1. Replace any damaged or dead wildflowers (only required in 2013).
2. Spot spray any existing weeds with Round-Up or Equal.
3. Spray as required to control fire ant hills.

1. Remove any damaged or dead wildflowers.

2. Inspect all areas for insect and disease damage and treat as necessary.

3. Fertilize all grassy slopes with 32-3-12 analysis, with 50% slow release nitrogen, or
equal to soil sample reports.

4. Fertilize all wildflowers with Nursery Special by Sta-Green or equal 12-6-6 analysis
granular fertilizer with slow release nitrogen.

5. Apply lime as per s0il sample reports.

6. Spray as required to control fire ant hills.

1. Remove any damaged or dead wildflowers.
2. Inspect all areas for insect and disease damage and treat as necessary.

1. Remove any damaged or dead wildflowers.

2. Inspect ali areas for insect and disease damage and treat as necessary.
3. Spot spray for weeds in all planted areas with Round-Up.

4. Fertilize all areas with 10-10-10 analysis.

5. Spray as required to control fire ant hills.

1. Remove any damaged or dead wildflowers.
2. Iaspect all areas for insect and disease damage and treat as necessary.
3. Spray as required to control fire ant hills.

. Inspect all areas for insect and disease damage and treat as necessary.

. Fertilize all grassy slopes in late August-early September with 8-8-25 analysis (low
nitrogen).

Spray as required to control fire ant hills.

gu
1. Remove any damaged or dead wildflowers.
2
3

=

September

Remove any damaged or dead wildflowers.

Inspect all areas for insect and disease damage and treat as necessary.
Apply pre-emergent herbicides to slopes to prevent weeds.

Apply lime if soil tests show pH is low on slopes.

Spray as required to control fire ant hills.

RN

October
1. Replace any damaged or dead wildflowers (onty required in 2013).
2. Inspect all areas for insect and disease damage and treat as necessary.
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II1.

3. Spray as required to control fire ant hills,

November - December
1. Remove any damaged or dead wildflowers.
2. Inspect all areas for insect and disease damage and treat as necessary.
3. Spray as required to control fire ant hills.

iii. Estimated Five Year Costs

Detention Cells and Bioswales
Type Expense Annual $ 5 Year $
Mowing $2,000.00 | $10,000.00
Fertilizer and Weed Control $4,000.00 | $20,000.00
Fire Ant Control $1,000.00 $5,000.00
Wild Flower Replacement {Only Required in 2013} $5,000.00
5 Year Total | $40,000.00

iv. Equipment Requirements

1. Small Tractor with Sickle Bar Mower and Broadcaster Attachments
2. String Trimmer
3. Standard Landscape Hand Tools

¢. Overall Site Planting Plan

See Drawing 2 — Overall Site Planting Plan located in the Appendix.

Flushing Gates

NOTE: Employees must follow the employer’s policies related to safety and health including
handling chemicals, use of tools/machinery, energy control procedures, confined space
entry, personal protective equipment use, etc.

The following instructions are based on Grande Water Management Systems® (GWMS) ACU-GATE
CONTROL GATE SYSTEM INSTALLATION, OPERATION & MAINTENANCE MANUAL for
Greenwood Park dated August 2012. For further information, please refer to this manual. A copy of the
complete manual must be made available for review by employees responsible for operating and
maijntaining the flushing gates.

Also refer to Manual 1 — Acu-Gate Control Gate System Installation, Operation & Maintenance
(selected pages) located in the Appendix for selected pages. This contains selected pages from the entire
GWMS manual.

See also Picture 1 — Acu-Gate Control Panel located in the Appendix for the layout of the control
switch, push buttons, indicator lights, and others.
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a. Flushing Gates Operation

1,

3.

GENERAL

The ACU-GATE flushing gates may be used as control gates since they can be used to store
water upstream while in the locked/latched position. For this project the ACU-GATESs are used
to control the flow to the overflow treatment areas.

The ACU-GATE flushing gates are constructed of high quality, corrosion resistant stainless
steel. These gates are designed to operate under harsh environmental conditions for many
years, requiring minimal maintenance.

The ACU-GATE flushing gates are simple to use and require no external water supply.

The gates are operated using a low pressure hydraulic system (10 to 15 bars) that may be
operated using either a mechanical hydraulic power pack or a float system, The operation is
then controlled using a separate control panel according to the project needs and the design
engineer’s requirements.

SAFETY CONSIDERATIONS

DO Wear proper protective clothing when working on or around equipment, i.¢. hard
hats, heavy boots, safety glasses and breathing apparatus (if necessary) and
contact your GWMS representative with any questions you may have regarding
safety in handling GWMS equipment.

DO NOT operate equipment before thoroughly reviewing the GWMS Installation,
Operation and Maintenance Manual.

DO NOT operate equipment before a complete start-up is performed by a qualified
GWMS representative.

DONOT use any mechanical devices to operate equipment other than GWMS supplied
devices.

DONOT open elecirical cabinets before disconnecting power and isolating control
circuits.

DO NOT place any body parts in path of moving parts,

DO NOT operate equipment if any loose or damaged parts are visible.

OPERATION

3.1 GENERAL OPERATING RECOMMENDATIONS

The ACU-GATE control gates are designed to control the flow of low levels of stormwater
flow to the dry stormwater detention cells. The system is completely self-contained.

The system consists of a Local Control Panel (LCP) and Hydraulic Power Unit (HPU)
connected to two gates. The LCP/HPU is collectively referred to as the "ACU-GATE
CONTROL PANEL/HPU". The ACU-GATE CONTROL PANEL/HPU is designed to
control the operation of the two flushing gates using the PLC controlled logic, automatically
monitoring the water level in the stormwater detention cells. The local HCP may also be used
to operate the gates.

See Drawing 3 — Acu-Gate Control Panel Layout & Picture 1 - Acu-Gate Control Panel
located in the Appendix for the layout of the controls on the LCP.
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3.2

During dry weather or when control is not required, the gates are normally in the unlocked
(unlatched) or open position, allowing water to flow through it. The hydraulic power unit is
off and all solenoids are de-energized. The hydraulic pump and the solenoid valves are
energized only when the water level upstream attains the "Low Level USWL" (set at 1.5 fi).
The gates then transition into the locked (latched) or closed position and remain in that
position until the upstream water level attains the "High Level USWL" (set at 2.3 ft). Once
the upstream water level exceeds the "High Level USWL" setting, the solenoid valves are de-
energized and the gates are unlatched and opened. The operation may alse be carried out
manually by an operator using the manual pushbuttons to operate the HPU and the manual
overrides on the solenoid operated cartridge valves.

When operation is requested, the hydraulic power unit (HPU) is turned on and the
corresponding solenoid operated gate valve and dump valve are activated. This results in
pressurizing the hydraulic gate cylinder, The hydraulic pressure acts against the latching
spring of the gate cylinder, thereby rotating the latching hooks into the latched position
thereby latching the control gate. The normal operating pressure is in the order of 200 to 250
psi.

Before operating the control gates for the first time, ensure that all debris and equipment is
removed from the area, especially on the downstream side.

Large Debris

Branches, rocks, construction materials (wood, concrete, etc.), or other large debris may
lodge in the ACU- GATE control gate when it is operated for the first time. Damage to the
seal or sealing surfaces may occur. Remove all large debris before operating the flushing
gate.

Installation Debris

Excess concrete or grout from tank construction or control gate installation can damage
seals and sealing faces as well as bind on rotating parts and stop the control gate from
functioning as designed. Remove all concrete and grout from all flushing gate components
before operation.

Mud and Grit

In certain instances, a control gate may become buried in mud and grit. The forces
required to operate a buried control gate are excessive and may exceed the design loads.
Remove mud and grit before operating the control gate.

Ice Buildup
Under certain conditions, icing may occur. This may result in excessive loading

requirements to operate the control gate. Excessive loading may result in damage to
control gate components. Remove all ice before operating the control gate.

OPERATING MODES

The control gates are controlled by the GWMS supplied ACU-GATE CONTROL
PANEL/HPU, The ACU-GATE CONTROL PANEL/HPU houses a MicroLogix 1400 PLC
and all required expansion modules which controls the operation of the system. The system
can be placed in one of three modes, "OFF", “MANUAL” or "AUTO". The system mode is
selectable from the three position selector switch located on the outside of the inner enclosure
door panel. The system can only function in one mode at a time.

OFF Mode
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33

When the selector switch is put to the “OFF” position, no gate operation may be
performed. The gates remain in the unlatched or open position.

The “OFF” mode is selected when personnel are to inspect or maintain the equipment. This
ensures that the personnel may carry out their work without risk of control gate operation.

NOTE! The wave produced by a gate in operation may result in sericus injury or damage
to anyone or anything in its path.

Manual Mode

When the selector switch is put to the "MANUAL" position, the HPU can then only be
controlled by the local operator from the enclosure door mounted pushbuttons. The
operator can change the control panel mode, start or stop the HPU, open or close a gate
using the door mounted push buttons or the manual override on the solenoid operated
cartridge valves, and push the emergency stop button.

The operator can "Close" a gate, by using the manual overrides on the solenoid cartridge
valves. The gate will only close if there is more than the "Low Level USWL" (1.5 ft) of
water upstream.

Auto Mode

When the selector switch is put to the "AUTO" position, the gates will operate in response
to the control logic saved on the PLC in the ACU-GATE CONTROL PANEL/HPU.

Alarms indicate that there is a problem with the system and depending on the type of
alarm, the system may shut down. The alarms are represented by amber lights on the
control panel. No other actions can be performed until the alarm condition is verified and
the alarms are reset.

SYSTEM ALARMS

The system is equipped with four alarms that are specific to this type of an operating system
and an Emergency Stop. These alarms are applicable only to the hydraulic power unit which is
used to operate the hydraulic cylinder on the Grande ACU-GATE control gate. These alarms
are:

* Low oil level;

* Low oil pressure;

* High oil temperature;

*  Motor Overload
Low Qil Level Alarm

This alarm is used to monitor the oil level in the HPU reservoir and is always checked. If
the oil level in the HPU drops below a certain level (to a level where the hydraulic pump
can no longer pump hydraulic fluid effectively), the alarm sensor is activated and a light
indicating "Low Oil Level" is illuminated on the control panel enclosure door.

If this alarm occurs when a gate is in operation (its' solenoid operated cartridge valve is
energized), the system will turn the alarm on immediately and shut down the HPU to
prevent excessive loss of hydraulic fluid. If this alarm occurs, it should be verified by
inspecting the level gauge located on the front of the HPU reservoir. If the gauge confirms
the condition, then you must determine and repair the cause. If the gauge indicaics that the
oil levet is fine, then the oil level sensor or electronic signal may be faulty and in need of
replacement or repair. This alarm will shut the HPU down in "AUTO" mode. This alarm

6
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may be reset, once rectified, by pressing the reset button on the enclosure door. If the
system was in operation at the time, the gate will go back to its original un-latched
position, even if the water level is between the "Low Level USWL" (1.5 ft) and the "High
Level USWL" (2.3 fi).

Low Oil Pressure Alarm

This alarm is used to monitor the hydraulic pressure produced by the HPU and is present
when the HPU cannot produce sufficient pressure to operate a flushing gate
(Latch/Unlatch). This condition is only checked during the control gate operation, after
"Timer 2" expires, in order to allow the system to build pressure. If this alarm condition is
present, the alarm sensor is activated and a light indicating "Low Oil Pressure” is
illuminated on the control panel enclosure door.

If this alarm occurs the system will turn the alarm on immediately and shut down the HPU
to prevent excessive loss of hydraulic fluid. If this alarm occurs, it should be verified by
inspecting the pressure gauge located on the HPU manifold. If the gauge confirms the
condition, then you must determine and repair the cause. If the gauge indicates that the
pressure is fine, then the pressure sensor or electronic signal may be faulty and in need of
replacement or repair. This alarm will shut the HPU down in "Auto" mode. This alarm
may be reset, once rectified, by pressing the reset button on the enclosure door. If the
system was in operation at the time, the gate will go back to its original un-latched
position, even if the water level is between the "Low Level USWL" (1.5 ft) and the "High
Level USWL" (2.3 ft).

High Qil Temperature Alarm

This alarm is used to monitor the hydraulic fluid temperature to ensure that it remains
within acceptable parameters. A light indicating "Low Qil Pressure" is illuminated on the
control panel enclosure door when this alarm occurs. This alarm may be confirmed by
inspection of the thermometer mounted on the hydraulic reservoir (it is incorporated into
the level gauge mounted on the front of the HPU reservoir). If not confirmed by the
thermometer, then the sensor may be defective and require replacement.

If this alarm occurs, the operator must verify the hydraulic components to determine what
may be causing the overheating, The high temperature alarm will most likely be caused by
excessive friction in the gear pump. The normal operating oil temperature will range from
ambient to 20°F above ambient temperature. The high temperature alarm is set at 140°F. If
the system was in operation at the time, the gate will go back to its original un-latched
position, even if the water level is between the "Low Level USWL" (1.5 fi) and the "High
Level USWL" (2.3 fi).

Motor Overload Alarm

This alarm is used to monitor the functionality of the HPU motor. If this alarm is present,
the motor will not run. Therefore, hydraulic pressure cannot be created to operate the
ACU-GATEs,

Emergency Stop

If an operator pushes the "Emergency Stop" button, then all outputs are shut down and the
system is inoperable. When the system is shut down using this feature, the button must be
reset by twisting and pulling the emergency stop button, at which time the power will be
restored and the system will return to its initial state, to its original un-latched position,
even if the water level is between the "Low Level USWL" (1.5 ft) and the "High Level
USWL" (2.3 ft).
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Important Note: If an alarm goes off while a gate is in the closed position, the system will

be reset. This means that the operator will only be able to manually
operate the gate after the problem is rectified and that the water level
upstream is below 8". The gate will not latch if there is more than 8"
stored upstream.

The ACU-GATE flushing gates may be operated manually even in the case of a complete
PLC failure by using the manual override on the cartridge valves (dump valve &
corresponding gate valves) and the start/stop pushbutton located inside the enclosure which
controls the operation of the electric pump motor.

3.4 OPERATING A CONTROL GATE
Operation in "AUTO" Mode

When the enclosure door mounted selector switch is in "AUTO" mode, then the
system will operate automatically based on the PLC logic. The PLC logic is as follows:

1.

2.

The upstream water level readings are taken using the DrexelBrook ultrasonic
sensor.

Once the upstream water level attains the "Low Level USWL" (1.5 ft), the HPU is
started and will remain operational for the duration of "Timer 1".

The oil recirculation timer, "Timer 2", is started. Once it has elapsed, the solenoid
operated cartridge valves and dump valve are energized. As a result, pressure is
created in the system and the ACU-GATE control gates are latched. The system
will only verify the low pressure condition once "Timer 3" has elapsed in order to
allow the pressure to build up.

The control gates remain latched until the water level attains the "High Level
USWL" (2.3 ft).

The HPU is equipped with a hydraulic fluid accumulator and a second pressure
sensor. The accumulator and sensor are used to maintain system pressure and to
restart the HPU should it be required.

The control gates unlatch once the upstream water level exceeds the "High Level
USWL" (2.3 ft) and will remain unlatched until the next cycle occurs. The gates
will not re-latch if there is water behind them.

Operation in "MANUAL" Mode

When the enclosure door mounted selector switch is in "MANUAL" mode, then the system
will operate based on operator commands using the door-mounted push buttons:

1.

The upstream water level readings are taken using the DrexelBrook ultrasonic
sensor. The operator may latch the gates by pressing the "CLOSE FG-1 FG-2"
door-mounted pushbutton.

Pressing the "CLOSE FG-1 FG-2" door-mounted pushbutton starts the oil
recirculation timer, "Timer 2" and energizes the dump valve and both solenoid
operated cartridge valves corresponding to the control gates are activated. As a
result, pressure is created in the system and the ACU-GATE control gates are
latched.
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3. The control gates remain latched until the "OPEN FG-1 FG-2" door-mounted
pushbutton is pressed. Once pressed, the solenoid operated cartridge valves and
dump valve are de-energized and the gates unlatch (open).

Note: The gates will not latch if there is more than 8" of water behind them.

Manual Operation in Case of PL.C Failure

The ACU-GATE control gates may be operated manually even in the case of a complete
PLC failure by using the manual override on the cartridge valves (dump valve &
corresponding gate valves) and the start/stop pushbutton located inside the control panel
which controls the operation of the electric pump motor directly.

The operator must place the HPU selector switch to "MANUAL" mode. The flushing gate
solenoid operated cartridge valve corresponding to the flushing gate that is to be operated
(FG-X) is placed in the manual override position. Since the flushing gate cartridge valve is
a two way valve in the normally opened position, the operator must push/twist the manual
override knob into the closed position which will then place the valve in the closed
position. In order for the flushing gate to open, the operator must also place the solenoid
operated cartridge dump valve, which is a two way normally opened valve, in the manual
override position. The operator must push the manual override knob in while twisting so
that it stays in the closed position. This will allow the hydraulic fluid to flow to the
cylinder and create the required pressure to unlatch the flushing gate. Leaving the system
in this position will keep the flushing gate closed for as long as the electric pump motor is
left on.

In order to return the system to its normal operating mode and for the gate to un-latch, the
electric pump/motor must be turned off and the manual overrides on the cartridge valves
must be put back to their original/normal positions.

If the system components are not returned to their normal positions, the system may not
operate correctly when controlled in "MANUAL" mode.

Effects of Alarms on System Operation

Should any of the three HPU alarms "Low Oil Level", "Low Oil Pressure” or "High Oil
Temperature" alarms occur then the HPU would immediately turn itself off and any
flushing gate operation would cease. If a gate was in the process of being latched when the
HPU was de-energized, then the spring in the gate cylinder would return the cylinder to its
unlatched position. Once the cause of the alarm was determined and rectified, the gate will
only be able to re-latch itself when the upsiream water level is at 1.5 ft.

In all cases, the alarm needs to be acknowledged by pressing the reset button on the
panel door.

Changing the Low Level USWL or High 1.evel USWL SetPoint

Should it becomes necessary to change either of these set points, follow the instructions in
Appendix Manual 1 Acu-Gate Control Gate System Installation, Operation & Maintenance
(selected pages) under the USonic-R Series Quick Start section. The complete USonic-R
manual is also in the Grande O&M Manual. This is done by going into the configuration
menu and finding the set point for Relay 1 (Low Level USWL) or Relay 2 (High Level
USWL) and changing the value.
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b. Flushing Gates Maintenance

i.

Weekly Flushing Gate Maintenance (or after water level has subsided subsequent to a
rainfall event)

1.
2.

3.

Check to insure that the flushing gates are in the normal closed but unlatched position.

Clean trash, debris, limbs, etc. from flushing gate boxes making especially sure to remove
any items that might prevent the flushing gates from opening, closing, or latching.

Visually inspect the hydraulic power units, hoses, fittings, connections, and cylinders for
hydraulic fluid leaks, and take any necessary corrective action.

Monthly Flushing Gate Maintenance

1.

Check that the flushing gate latches are operational by energizing and de-energizing the latch
hydraulic actuating mechanism from the control panel in accordance with training provided
by the manufacturer’s technical representative and the GWMS ACU-GATE CONTROL
GATE SYSTEM INSTALLATION, QPERATION & MAINTENANCE MANUAL.

Visually inspect the hydraulic fluid level in the hydraulic power unit reservoir. If low, fill to
the 3/4 mark on the sight glass on the reservoir with Exxon HVI 26 hydraulic fluid.

While operating the hydraulic power unit, verify that the differential pressure across the
hydraulic fluid filter is within the acceptable range. If the differential pressure is excessive,
change the filter. Change the hydraulic fluid after every two filter changes using Exxon HVI
26 hydraulic fluid.*

* Demands on the hydraulic system are so minimal that it is not anticipated that either the
hydraulic fluid or filters will have to be changed within the foreseeable future.

IN THE EVENT THAT AN EQUIPMENT PROBLEM OR MALFUNCTION IS
ENCOUNTERED, FOLLOW THE TROUBLESHOOTING GUIDE IN GWMS®* ACU-GATE
CONTROL GATE SYSTEM INSTALLATION, OPERATION & MAINTENANCE
MANUAL.

IF THE PROBLEM CANNOT BE RESOLVED, CONTACT THE MANUFACTURER OR
MANUFACTURER’S REPRESENTATIVE FOR FURTHER ASSISTANCE,

iii. Estimated Five Year Costs

Flushing Gates

Type Expense Annual $ 5Year$

Miscellaneous parts replacement $2,000.00 | $10,000.00

5 Year Total | $10,000.00

iv. Equipment Requirements
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GREENWOOD PARK STORMWATER TREATMENT SYSTEM
OPERATION AND MAINTENANCE PLAN 7/23/2013

1. Standard Hand Tools

IV. Pumping Station Wet Wells

NOTE: Employees must follow the employer’s policies related to safety and health including
handling chemicals, use of tools/machinery, energy control procedures, confined space
entry, personal protective equipment use, etc.

The following mstructions are based on FLYGT 3068 INSTALLATION, OPERATION, AND
MAINTENANCE MANUAL and the STACON AS BUILT SUMP PUMP CONTROL PANEL
INFORMATION.

For further information, please refer Manual 3 - Sump Pump FLYGT 3068 Installation, Operation,
and Maintenance located in the Appendix.

See algo Drawing 4 — Pumping Stations Details located in the Appendix for the layout of the two wet
well pumping stations.

See also Manual 2 — Stacon Pump Control Panels located in the Appendix for the bill of materials,
electrical, and other information.

See also Picture 2 — Stacon Automatic Sump Pump Control Panel located in the Appendix for the
Iayout of the control switch, run time, and indicator lights.

See algo Picture 3 — Stacon Manual Sump Pump Control Panel located in the Appendix for the
layout of the control switch, run time, and indicator lights.

There are two pumping station wet wells with two sump pumps in each station. Cne station pumps water
from A Cell which is west of the pumping stations. The other station pumps water from the B Cell
which is east of the pumping stations. One surnp pump in each pumping station is operated by a Stacon
automatic control panel. The other sump pump in each pumping station is operated manually by a
Stacon manual control panel.

a, Automatic Submersible Pump Operation
OFF Mode

When the selector switch is pui to the “OFF” position, no pumping will occur.
HAND Mode

When the selector switch is put to the "HAND" position, pumping will occur regardless of the
water level in the sump.

AUTO Mode

When the selector switch is put to the "AUTO" position, the pumping will occur in response to
float switch being activated by the water level. It will continue to run until the water level drops
and the float switch is deactivated.

SYSTEM ATLARM
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GREENWOOD PARK STORMWATER TREATMENT SYSTEM
OPERATION AND MAINTENANCE PLAN 7/23/2013

When the water level rises to the high level, the “HIGH LVL ALARM?” indicator light will come
on until the water level in the sump drops below the high level again.

b. Manual Submersible Pump Operation

OFF Mode

When the selector switch is put to the “OFF” position, no pumping will occur.
HAND Mode

When the selector switch is put to the "HAND" position, pumping will occur regardless of the
water level in the sump.

This pump is primarily a backup to ensure the ability to pump water out of the sump to allow safe
access in case of repairs or preventative maintenance.

c. Submersible Pump Maintenance

i. Weekly Submersible Pump Maintenance Checklist

L.

Check that manual pumps are operational in both A & B Cells. Place the automatic pump
switch on each automatic control panel to “OFF” position. Place the manual pump switch
on each manual control panel to “ON” position and verifying discharge flow according to
the operations section above. Return each manual control panel pump switch to “OFF”
after verification is completed.

Check that automatic pumps are operational in both A & B Cells. Place the automatic
pump switch on each automatic control panel to “HAND” and verifying discharge flow
according to the operations section above. Return each control panel pump switch to
“AUTO?” after verification is completed.

Check for any debris in the sump and remove as needed.

If a pump fails to pump water and there is still power to the Stacon control panel, turn off
both breakers for about 5 minutes and then reset. Repeat step 1 or 2 above as appropriate.
If pump still does not pump water, trouble shoot the control panel and the sump pump as
needed.

ii. Changing the oil in the pump

e

See Manual 3 Sump Pump FLYGT 3068 Installation, Operation, and Maintenance
in the appendix pages 35 and 36.

iii. Servicing the pump

1.

See Manual 3 Sump Pump FLYGT 3068 Installation, Operation, and Maintenance
in the appendix pages 36 and 37

iv. Inspection of the pump

1.

See Manual 3 Sump Pump FLYGT 3068 Installation, Operation, and Maintenance
in the appendix pages 37 and 38.

12
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OPERATION AND MAINTENANCE PLAN

7/23/2013

v. Repairs to Stacon Control Panels

1. See Manual 2 — Stacon Pump Control Panels in the appendix for electrical drawings

and parts lists.

vi. Estimated Five Year Costs

Pumping Station Wet Wells

Type Expense Annual § 5Year $
Miscellaneous parts replacement $1,000.00 | $5,000.00
5 Year Total | $5,000.00

vii. Equipment Requirements

1. Standard Hand Tools

2. Submersible pumps are mounted on a stainless steel rail/guide for raising and lowering from

the ground surface.

13
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Appendix

Summary Estimated Five Year Costs

Drawing 1 Overall Site Grading Plan
Drawing 2 Overall Site Planting Plan
Drawing 3  Acu-Gate Control Panel Layout
Drawing 4 Pumping Stations Detail

Picture 1 Acu-Gate Control Panel

Picture 2 Stacon Automatic Pump Control Panel
Picture 3 Stacon Manual Pump Control Panel

Manual 1 Acu-Gate Control Gate System Installation, Operation &
Maintenance (selected pages)

Manual 2 Stacon Pump Control Panels

Manual 3 Sump Pump FLYGT 3068 Installation, Operation, and
Maintenance
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1.

1.1

1.2

GENERAL

(GENERAL

ACU-GATE flushing gates are designed fo clean sefled debris from storage tanks, basing and sewer lines
quickly and efficiently. The gates are installed at floor level at the upstream end of a tank or sewer. After the
tank or sewer has been used to store water (combined, sewage or storm} and has been drained at the end
of an event, the gate is unlatched and the in-situ water stored behind the gate Is suddenly released. The
resulting wave sweeps any accumulated debris from the floor of the tank or sewer. The ACU-GATE flushing
gates may also be used as control gates since they can be used to store water upstream while in the
lockedflatched position. For this project the ACU-GATEs are used to control the flow fo the overflow
treatment areas.

The ACU-GATE flushing gates are constructed of high quality, corrosion resistant stainless steel. These
gates are designed to operate under harsh environmental conditions for many years, requiring minimal
maintenance. These flushing gates may be easily retrofitted in existing equalization or retention/detention
storage tanks with little or no modification to the tank structure or mode of operation. In addition they are
the only flushing system that can be used for flushing sewer pipes of almost any diameter

The ACU-GATE flushing gates are shipped from the factory, pre-tested, completely assembled and ready to
install. Instaliation consists of installing the anchors {threaded rods) into the concrete wall using a two part
chemical adhesive and then mounting the unit using the Grande Waler Management Systems supplied
mounting brackets. The installation of a gate requires approximately two (2) hours and two (2) workers. No
special equipment is needed.

The ACU-GATE flushing gates are simple to use and require no external water supply. The gates store in-
situ water behind them so that after the tank is used, this water may be suddenly released, thereby creating
a dam-break type wave that surges across the floor of the retention tank to sweep all debris into the end
sump.

The gate is operated using a low pressure hydraulic system (10 to 15 bars) that may be operated using
either 2 mechanical hydraulic power pack or a float system. The operation is then controlled using a
separate control panel according to the project needs and the design engineer's requirements.

SAFETY CONSIDERATIONS

in order to ensure worker's safety, we recommend that the personnel responsible for installation, operation
and maintenance of the equipment read and study the instructions in this manual before attempting to
handle or install the equipment and follow the directions carefully. Also request your mechanical
subcontractor to familiarize himself with this manual.

Wear proper protective clothing when working on or around equipment, i.e. hard hats, heavy boots, safety
glasses and breathing apparafus (if necessary) and contact your GWMS representative with any questions
you may have regarding safety in handling GWMS equipment.
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1.3

RECEMNG, HANDLING & STORAGE

This manual describes the recommended procedure for installation, operation and maintenance of GWMS
equipment when used in conjunction with the attached approved documents that have been supplied by
GWMS. Proper care and precautions must be taken in handling and storing the equipment at the delivery
site. For any information not cantained in this document or for additional information, contact GWMS.

Carefully inspect the equipment and accessories when received, prior to unloading trucks, and report all
shortages or suspected damage by marking the Bill of Lading at this time and notify GWMS immediately.

Use proper equipmeni and adequate support and bracing when lifing o unioading the items and stere
equipment in original shipping containers until installation. The units are not weatherproof until fully installed
and funcfioning.

Store equipment evenly on planks or fimbers on a flat and horizontal surface. Uneven storage may cause
the equipment {o become permanently warped.

Do not stack equipment higher than the height it has been shipped to your site.
Do not stack other goods or equipment on GWMS equipment.

Please note that small system components are always shipped in closed crates or boxes. We recommend
storing this equipment in its’ original packaging in a safe and locked area.

Inside dry storage is always best for all equipment. However, if this is not possible, covering equipment
stored outside with tarpaulins is recommended to minimize potential damage by climate.

Electronic components, control panels, etc. must always be stored in a dry and heated storage area.
Off-site storage must follow the same requirements as on-gite storage.

NO PREVENTIVE MAINTENANCE IS REQUIRED DURING STORAGE.
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2. LIST OF EQUIPMENT SUPPLIED BY GWMS

2.1  GWMS SuPPLIED EQUIPMENT

For this project, GWMS has supplied the following equipment:
e  Two (2) ACU-GATE flushing gates, model GAG-48/45 in SS 304;

o One (1) Local control panel in a NEMA 4X enciosure;
e One (1) Hydraulic power unit
¢ One (1) Ultrasonic level sensor and transducer

22  LIST OF SPARE EQUIPMENT
o One (1) hydraulic cylinder
o One (1) 3-way solenoid valve
e One (1) 2-way solenoid valve
e One (1) filter cartridge

2.3  WEIGHT OF EQUIPMENT

o ACU-GATE model GAG-48/45 625 |bs each
» HPUILCP Enclosure 700 Ibs
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3.

31

3.2

INSTALLATION INSTRUCTIONS

GENERAL INSTALLATION RECOMMENDATIONS

Precise and accurate installation is critical to proper operation of GWMS equipment. GWMS assumes no
liability, expressed or impiied, for interpretation of the contents of this manual. If you have any questions
conceming the interpretation of the contents of this manual or the procedures described herein you should
contact GWMS. GWMS expressly disclaims all liability, expressed or implied, for faulty installation of any
ACU-GATE flushing gate or associated equipment and for any direct, consequential, or incidental damages
that may resulf.

Read and follow the Installation, Operation and Maintenance Manual thoroughly before attempting to install
the equipment.

Accurately locate and brace embedded items during placement of concrete and ensure that ail enbedded
items have been properly installed and that they are within the folerances shown on the approved drawings
before proceeding with the installation of equipment.

Adequately support and brace heavy items during the placement of the equipment and tighten all nuts
and/or anchor bolts uniformly using the anchor bolt manufacturer recommended maximum torque.

Do not disassemble the equipment for instaliation unless specifically instructed to by GWMS.,

Ensure that all excess concrete and grout is removed from installation site before proceeding with
installation.

Nuts for studs or anchors must be fightened evenly. Pulling the equipment frame or fightening against an
uneven surface will, in most cases, result in WARPING THE FRAME which will cause excessive leakage or
improper aperation of the equipment.

INSTALLATION INSTRUCTIONS

The instaliafion of the ACU-GATE flushing system is simpie and consists of the following four basic steps:

Installing the Chemical Anchors

Installing the ACU-GATE Control Gate

Installing the Local Control Panel / Hydraulic Power Pack
Installing and Purging the Hydraulic Lines

" & & @
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3.2.1 Installing the Chemical Anch

The embedded anchors are installed in the concrete wall, which forms the wall of the flush water storage
area (FWSA). The chemical anchors consist of the threaded rods and the two part chemical adhesive. The
threaded rods must be accurately placed in the concrete wall at the exact location shown on the approval
drawings and allowed to set prior fo the installation of the flushing gates.

Care must be taken fo accurately mark the location of each anchor,

The hole is then drilled to the proper depth.

The hole is blown clean.

The two part adhesive is inserted fnfo the hole.

The treaded rod is inserted into the hole {while turning) and allowed to set for twenty-four hours.

These instructions are intended as a guide for most typical installations.

3.2.2 |pstalling the ACU-GATE Control Gate
The ACU-GATE gate is shipped completely pre-assembied and ready to install.

Simply attach it to the wall using the embedded threaded rods, the supplied brackets, washer, lock washer
and nut. The exact position of the gate opening, the gate and the attachment brackets are shown on the
drawings in Section 8. Please follow the following instructions for proper installation.

The concrete wall and anchaoring system (between the concrele opening and the embedded
threaded rods) must be checked to ensure that it is completsly flat within a folerance of + 0" and -
1/8" and that the frame can be attached to it without causing the frame fo bend. If the concrete
wall face between the concrete opening and the threaded rods does not conform to this tolerance
then comective steps must be taken, such as grinding or filling of the concrete face prior to
installation of the gates.

Both the concrete wall and the back of the stainless steel gate frame gasket (which is to be sealed
against the concrete wall) must be clean and dry. Any debris that may have accumulated during
construction of the wall or transporiation and maniputation of the gates must be removed by
washing the surfaces, wiping them dry and allowing them to air dry before proceeding with the next
step.

Place the gate in its installed position against the concrete wall. Ensure that the gale is aligned
with the opening, ensuring that the botiom of the gale is perfectly horizontal and that the lowest
point on the concrete opening invert is at the same elevation as the gate opening invert. Two
wooden spacers are measured and prepared, so that the gate may be placad in this position and
held in place for proper gate attachment.

Using the brackets supplied by GWMS attach the gale frame fo the threaded anchor rod as shown
on approval drawing (see Section 8). The nuts are then tightened (torque to a maximum of 25 ft-
Ibs) so that the gasket is compressed evenly between the concrete wall and the back of the gate
frame.
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3.2.3

3.24

Installing the Local Contirol Panel / Hydraulic Power Pa

The hydraulic power pack and confrol panel are shipped completely pre-assembled and fested in an
explosion proof enclosure and ready fo install. The enclosure supports are simply anchored to the concrete
floor using eight expansion anchors. Please refer to approval drawings (see Section 8) for LCP / HPU
arrangement. The main power connections and all field connections between the local control panel, the
remote PLC and field devices are made by a qualified electrician.

Installing the hydraulic lines consists of several steps and the use of several components, including the
continuous rigid stainless steel, the SWAGELOK tube fittings {union connectors), the SWAGELOK support
system and the HILT] 1/4" Kwik-Bolt anchors.

Each ACU-GATE flushing gate is equipped with a hydraulic cylinder, which is used to operate the gate. The
cylinder is equipped with one SWAGELOK female connector which is shipped covered, in order to ensure
that no debris enters the cylinder during transportation and installation. The covering on the fitting is
removed.

¢ The hydraulic tube end is inserted info the SWAGELOCK fitting at the cylinder (ensure that the
tube end Is inserted fully into the fitting) and the compression nut is finger-tightened. While holding
the SWAGELOK fitting with a wrench, tighten the nut with a second wrench 1 1/4 turn. The other
end of the hydraulic iube is then fitted with a SWAGELOCK Union fitting (part number SS-600-6)
{should the tube length not be sufficient) and the compression nut is finger tightened. While
holding the fitting with a wrench, tighten the nut with a second wrench 1 1/4 turn. Following this,
insert the next hydraulic line and repeat the process until the line reaches the hydraulic power
pack,

» Insert one tube end into the SWAGELOK fitling located on the HPU manifold {ensure that the fube
end is inserted fully into the fitting) and finger tighten the compression nut. Next, while holding the
SWAGELOK fitting with a wrench, tighten the nut with a second wrench 1 1/4 tum.

« The stainless steel 3/8° 0.d., hydraulic tubing (shipped to site in one continuous roll} must be run
continuously between the cylinder and the LCP/HPU. The exact routing will depend on site
constraints. The hydraulic line must be attached to the concrete structure at intervals of five (5')
feet.

« A mounting rail is anchored to the concrete using two 1/4" HILTI *Kwik-Boit" as shown on drawing
(see Section 8). Then each line is attached to the mounting rail using the stainless steel 316
clamp supplied, as shown on the drawing.

« Once the lines are installed from the HPU to the gate cylinder, the hydraulic line is left
unconnected at the hydraulic cylinder. The reservoir is filled with oil and the end of the hydraulic
line (at the hydraulic cylinder) is placed into a clean and empty container. With an operator at both
the hydraulic power unit and at the hydraulic cylinder, the motor is started and hydraulic fluid is
allowed to fill the hydraulic line. The hydraulic motor is left on until at least one (1) quart of
hydraulic fluid is collected at the cylinder to ensure that the hydraulic line is purged of air. At this
time the hydraulic line is connected to the fitting on the cylinder and is tightened in place.
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OPERATION

GENERAL OPERATING RECOMMENDATIONS

The ACU-GATE control gates are designed to control the flow of low levels of stormwater flow to the dry
stormwater detention cells. The system is completely seif-contained.

GWMS has supplied a Local Control Pane! (LCP) and Hydraulic Power Unit (HPU) for this project. The
LCPHPU is collectively referred to as the “ACU-GATE CONTROL PANELHPU'. The ACU-GATE
CONTROL PANEL/HPU is designed to control the operation of the flushing gates using the PLC controlled
logic, automatically monitoring the use of the storage tank. The local HCP may also be used to operate the
gates.

Tank Number Gates Control Panel
No./Name of gates
1 2 FG-1, FG-2 ACU-GATE CONTROL PANEL/HPU

During dry weather or when control is not required, the gates are normally in the unlocked (unlatched) or
open position, allowing water to fiow through it. The hydraulic power unit is off and all solenoids are not
energized. The hydraulic pump and the solenoid valves are energized only when the water level upstream
attains the “Low Level USWL" (8%). The gates then transition info the locked (latched) or closed position and
remain in that position until the upstream water level attains the “High Level USWL" (18"). Once the
upstream water level exceeds the “High Level USWL" (187), the solenoid valves are de-energized and the
gates are unlatched and opened. The operation may also be carried out manually by an operator using the
manual pushbutions fo operate the HPU and the manual overrides on the solenoid operated cartridge
valves.

When operation is reguested, the hydraulic power unit (HPU) is tumed on and the comesponding solenoid
operated gate valve and dump valve are activated. This results in pressurizing the hydraulic gate cylinder,
The hydraulic pressure acts against the latching spring of the gate cylinder, thereby rotating the laiching
hooks into the latched position thereby latching the control gate. The nomal operating pressure is in the
order of 200 to 250 psi,

Before operating the control gates for the first time, ensure that all debris and equipment is removed from
the area, especially on the downstream side.

Large Debris
Branches, rocks, construction materials (wood, concrete, etc), or other large debris may ladge in the ACU-

GATE control gate when it is operated for the first fime. Damage to the seal or sealing surfacas may occur.
Remove all large debris before operating the flushing gate.
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Installation Debris

Excess concrete or grout from tank construction or control gate installation can damage seals and sealing
faces as well as bind on rotating parts and stop the control gate from functioning as designed. Remove ail
concrete and grout from all flushing gate components before operation.

Mud and Grit

In certain instances, a control gate may become buried in mud and grit. The forces required to operate a
buried control gate are excessive and may exceed the design loads. Remove mud and grit before operating
the control gate.

ice Buildup

Under certain conditions, icing may occur. This may resuit in excessive loading requirements to operate the
control gate. Excessive loading may result in damage to controigate components. Remove all ice before
operating the contro! gate.

DO NOT operate equipment before thoroughly reviewing this Installation, Operation and Maintenance
Manual.

DO NOT operate equipment before a complete start-up is performed by a qualified GWMS representafive.
DO NOT use any mechanical devices to operate equipment other than GWMS supplied devices.

DO NOT open electrical cabinets before disconnecting power and isofating control circuits.

DO NOT place any body parts in path of moving parts.

DO NOT operate equipment if any loose or damaged parts are visible.
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OPERATING MODES

The controf gates are controlled by the Grande Water Management Systems (GWMS) supplied ACU-GATE
CONTROL PANEL/HPU. The ACU-GATE CONTROL PANEL/HPU houses a MicroLogix 1400 PLC and all
required expansion modules which controls the operation of the system. The system can be placed in one of
three modes, "Manual”, “Off" or “Auto”. The system mode is selectable from the three position selector
switch located on the outside of the inner enclosure door panel. The system can only function in one mode
at a time.

When the selector swilch is put to the "Off" position, no gate operation may be performed. The gates remain
in the unlatched or open position.

The “Off' mode is selected when personnel are to inspect or maintain the equipment. This ensures that the
personne] may carry out their work without risk of control gate operation. NOTE: The wave produced by a
gate in operation may result in serious injury or damage to anyone or anything in its path.

Manual Mode
When the selector switch is put fo the "Manual” position, the HPU can then only be controlled by the local

operator from the enclosure door mounted pushbuttons. The operator can change the control panel mode,
start or stop the HPU, open or close a gate using the door mounted push buttons or the manual override on
the solenoid operated cariridge valves, and push the emergency stop button.

The operator can “Close” a gate, by using the manual overrides on the solenoid cartridge valves. The gate
will only close if there is less than the “Low Level USWL" (8") of water upstream.

Auto Mode
When the selector switch is put to the "Auto” position, the gates will operate in response to the control logic

saved on the PLC in the ACU-GATE CONTROL PANEL/HPU,

Alarms indicate that there is a problem with the system and depending on the type of alarm, the system may
shut down. The alarms are represented by amber lights on the control panel. No other acfions can be
performed until the alarm condition is verified and the alarms are reset.
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4.3.1

43.2

ALARMS

The system is equipped with four alarms that are specific to this type of an operating system and an
Emergency Stop. These alarms are applicable only to the hydraulic power unit which is used to operate the
hydraulic cylinder on the Grande ACU-GATE control gate. These alarms are:

¢ Lowoil level;

¢ Lowoil pressure ;

+  High oil tamperature;
e Motor Overload

Low Qil Level Ala

This alamm is used to monitor the oil level in the HPU reservoir and is aiways checked. If the oil level in the
HPU drops below a certain level (to a level where the hydraulic pump can no longer pump hydraulic fluid
effectively) the alarm sensor is activated and a light indicating “Low Qil Level” is illuminated on the control
panel enclosure door.

If this alarm occurs when a gate is in operation (its' solenoid operated carfridge valve is energized), the
system will turn the alarm on immediately and shut down the HPU fo prevent excessive loss of hydraulic
fluid. If this alarm occurs, it should be verified by inspecting the level gauge located on the front of the HPU
reservoir. If the gauge confirms the condition, then you must determine and repair the cause. If the gauge
indicates that the oil level is fine, then the oil level sensor or electronic signal may be faulty and in need of
replacement or repair. This alarm will shut the HPU down in "Auto” mode. This alarm may be reset, once
rectified, by pressing the reset bution on the enclosure door. If the system was in operation at the time, the
gate will go back fo its original un-latched position, even if the water level is between the “Low Level USWL"
(8") and the "High Level USWL" (18").

Low Qil Pressure Alarm

This alarm is used o monitor the hydraulic pressure produced by the HPU and is present when the HPU
cannot produce sufficient pressure to operate a flushing gafe (Latch/Unlatch). This condition is only
checked during the control gate operation, after *Timer 2° expires, in order to allow the system to build
pressure. If this alarm condition is present, the alarm sensor is activated and a light indicating “Low il
Pressure” is lluminated on the control panel enclosure door.

If this alarm occurs the system will turn the alarm on immediately and shut down the HPU fo prevent
excessive loss of hydraulic fluid. If this alarm occurs, it should be verified by inspecting fhe pressure gauge
located on the HPU manifold. If the gauge confirms the condition, then you must determine and repair the
cause. If the gauge indicates that the pressure is fine, then the pressure sensor or electronic signal may be
faulty and in need of replacement or repair. This alarm will shut the HPU down in "Auto” mode. This alarm
may be reset, once rectfied, by pressing the reset button on the enclosure door. If the system was in
operation at the time, the gate will go back to its original un-latched position, even if the water level is
between the “Low Level USWL" (8") and the *High Level USWL" (187).
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4.3.5

High Oil Temperature Alarm

This alarm is used to monitor the hydraulic fluid temperature to ensure that it remains within acceptable
parameters. A light indicating “Low Oil Pressure” is illuminated on the control panel enclosure door when
this alarm occurs. This alarm may be confirmed by inspection of the thermometer mounted on the hydraulic
reservoir (it is incorporated into the level gauge mounted on the front of the HPU reservoir). if not confirmed
by the thermometer, then the sensor may be defective and require replacement.

If this alarm occurs, the operator must verify the hydraulic components to determine what may be causing
the overheating. The high temperature alarm will most likely be caused by excessive friction in the gear
pump. The normal operating oil temperature will range from ambient to 20°F above ambient temperature.
The high temperature alarm is set at 140°F. If the system was in operation at the time, the gate will go back
to its original un-latched position, ever if the water level is between the “Low Level USWL" {8") and the
“High Level USWL" (18").

Motor Overload
This alarm is used fo monitor the functionality of the HPU motor. If this alarm is present, the motor will not

run, Therefore, hydraulic pressure cannot be created to operate the ACU-GATES.

Emergency Stop
If an operator pushes the “Emergency Stop® button, then all outpuls are shut down and the system is

inoperable. When the sysiem is shut down using this feature, the button must be reset by twisting and
pulling the emergency stop button, at which time the power will be restored and the system will retumn to its
initial state, to its original un-latched position, even if the water level is between the “Low Levet USWL" (8"
and the *High Level USWL" (18).

Important Note if an alann goes off while a gate is in the closed gosmon, the gs;lem will be reset, This

the water level u@ream is beIowB’ The gate will not Iatch |fthere |s mora than 8" stored um '

The ACU-GATE flushing gates may be operated manually even in the case of a complete PLC failure by
using the manuai override on the cartridge valves (dump vaive & comesponding gate valves) and the
start/stop pushbutton located inside the enclosure which controis the operation of the electric pump motor.
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44  OPERATING A CONTROL GATE
441 Qpe

i the ACU-GATE TROL PANEL/HPU in "Auto” Mode

When the enclosure door mounted selector switch is in "Auto® mode, then the system will operate
automatically based on the PLC logic. The PLC logic is as follows:

1.

The upstream water level readings are taken using the DrexelBrook ultrasonic sensor.
Once the upstream water level attains the “Low Level USWL" (8"), the HPU is started and
will remain operational for the duration of “Timer 1",

The oil recircutation timer, “Timer 27, is started. Once it has elapsed, the solenoid operated
cartridge valves and dump valve are energized. As a result, pressure is created in the
system and the ACU-GATE control gates are latched. The system will only verify the low
pressure condition once “Timer 3" has elapsed in order fo allow the pressure to build up.
The control gates remain latched until the water level attains the “High Level USWL" (18").
The HPU is equipped with a hydraulic fluid accumulator and a second pressure sensor.
The accumulator and sensor are used to maintain system pressure and to restart the HPU
should it be required.

The control gates unlatch once the upstream water level exceeds the “High Level USWL"
(18") and will remain unlatched until the next cycle occurs. The gates will not relatch if
there is water behind them.

INITIAL TIMER SETTINGS
TIMER INITIAL SETPOINT Description
1 60 seconds Hydraulic power unit idle time
2 5 seconds Oif recirculation timer
3 5 seconds Low Pressure Alarm time delay

These seftfings may be modified using a notebook computer (not suppiied by GWMS), programming
software (not supplied by GWMS) and an adaptor cable {not supplied by GWMS).

4.4.1.1 Modification of the PLC Timers and System Information

Should any of the PLC timers require modification or in the event that the system information requires to be
accessed, the fallowing steps should be performed directly on the PLC:

Enter the Monitoring menu by pressing the arrows and the OK button.

With the up/down arrows, select the N7 file number and press the OK button.

The N7 values that can be viewed or modified are as follows:

1
2.
3.

LA

N7:5 = Value of the counter of how many times the HPU maintains the pressure when the
aufomatic cycle is selected, during 1 system operation cycle.

b. N7:11 = Recirculating time before cylinders get activated (6 seconds)

C.

N7:12 = Low Pressure Alarm delay timer in Automatic mode (5 seconds)

d. N7:14 = Timer off delay of HPU during Automatic mode (60 seconds)
Press the OK button to be able to modify the value of those registers with the up/down keys.
Press the OK button to validate the change.
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Operation of the ACU-GATE CONTROL PANEL/HPU in “Manual® Mode

When the enclosure door mounted selector switch is in “Manual” mode, then the system will operate based
on operator commands using the door-mounted push buttons:

1. The upstream water tevel readings are taken using the DrexelBrook ultrasonic sensor. The
operator may latch the gates by pressing the "CLOSE FG-1 FG-2* door-mounted
pushbutton,

2. Pressing the “CLOSE FG-1 FG-2" door-mounted pushbutton starts the oil recirculation
timer, “Timer 2* and energizes the dump vaive and both solenocid operated cartridge valves
corresponding to the control gates are activated. As a result, pressure is created in the
system and the ACU-GATE control gates are latched.

3. The control gates remain latched until the *OPEN FG-1 FG-2" door-mounted pushbutton is
pressed. Once pressed, the solenoid operated cartridge valves and dump valve are de-
energized and the gates unlatch (open).

Note: The gates will not latch if there is more than 8" of water behind them.

Effects of Alarms on System Operation

Should any of the three HPU alarms “Low Oil Levef”, “Low Oil Pressure” or *High Oil Temperature® alarms
occur then the HPU would immediately tumn itself off and any flushing gate operation wouid cease. If a gate
was in the process of being latched when the HPU was de-energized, then the spring in the gate cylinder
would retum the cylinder to ifs unlatched position. Once the cause of the alam was determined and
rectified, the gate will only be able to re-latch itself when the upstream water level is at 8°.

In all cases, the alarm needs to be acknowledged by pressing the reset button on the panel door.

Manual O ion in Case of Failure

The ACU-GATE control gates may be operated manually even in the case of a complete PLC failure by
using the manual override on the carridge valves (dump valve & comesponding gate valves) and the
start/stop pushbutton located inside the control panel which controls the operation of the electric pump
motor directly.

The operator must place the HPU selector switch to “Manual® mode. The flushing gate solenoid operated
cartridge valve corresponding fo the flushing gate that is fo be operated (FG-X) is placed in the manual
override position. Since the flushing gate cartridge vaive is a two way valve in the normally opened position,
the operator must pushftwist the manual override knob into the closed position which will then place the
valve in the closed position. In order for the flushing gate to open, the operator must also place the solencid
operated cartridge dump valve, which is a two way normally opened valve, in the manual override position.
The operator must push the manual override knob in while twisting so that it stays in the closed position.
This will allow the hydraulic fluid o flow to the cylinder and create the required pressure to unlatch the
flushing gate. Leaving the system in this position will keep the flushing gate closed for as long as the
electric pump motor is left on.

In order to retum the system to its normal operating mode and for the gate to un-latch, the electric
pump/mofor must be turned off and the manual overrides on the cariridge valves must be put back {o their
original/normal positions.
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If the system components are not retumed to their normal positions, the system may not operate correctly
when controlled in “Auto” mode.

45 PLC PROGRAM LISTING
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5. MAINTENANCE

51  GENERAL

The ACU-GATE control gates are factory tested and adjusted, shipped pre-assembled to site and
readjusted (should they require it) once they are installed at site by authorized GWMS personnel. No further

adjustments are necessary. Should adiustments be made on the ACU-GATE control gales without approval

andfor

consultation with GWMS in advance and in writing, then the warranty will be void.

5.2  PREVENTATIVE MAINTENANCE

Visual inspection on a regular basis is all the maintenance required. The following procedures are
recommended:

The area behind the control gates should be inspected to ensure that no large debris, such as
wood, branches or rocks are present. Shouid debris be found, it should be removed.

The gates should be visually inspected to ensure that they are normally in the unlatched position.
Should this not be so, lift the gate up and determine the cause of the problem. Clean the seal and
the surface of the frame on which it sits, remove any obstacle and then re-laich the gate by
operating it manually (from the LCPfHPU enclosure).

Visually inspect the hydraulic tubing and the connections for any leaks and take corrective action.

Because of the small oil displacement when a gate is operated (12 cubic inches) very litle air is
dispiaced through the breather cap, as a result it requires no maintenance.

The system is equipped with an intake strainer and a pressure filter, The pressure filter is
equipped with an indicator, therefore the filter need only be changed if required. The hydraulic
fluid should only be changed every two filter changes.

Visually inspect the hydraulic fluid level in the hydraulic power pack reservoir. [If low, fill to the 3/4
mark on the sight glass on the reservoir.

Note: Use only UNIVIS HVI 26 to top off hydraulic fluid. Using other types of hydraulic fluid will
void warranty. The oil should be replaced after two oil filter changes. '

The visual inspection should be carried out according to the following schedule:
o After the first two events.
o At regular three month intervals thereafter, preferably after an event,
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6. TROUBLESHOOTING

6.1 GENERAL

Because of the simpiicity of the equipment and the lack of complicated mechanical components, there
should not be any problems with its proper operation. No modifications should be made to the equipment
after start-up by the system operator without contacting GWMS and receiving GWMS approval in writing
prior to implementing any changes.

The ACU-GATE conlrol gates are constructed entirely of stainless steel, are psrmanently sealed, and
require no lubrication. This will ensure long trouble-free years of service. However if operating problems
are experienced, please refer fo this section of the manual for help in rectifying the problem. Should you
need additional assistance, please contact GWMS,

6.2  HyDRAULIC CONTROL PANEL (HCP) NOT FUNCTIONING

The HCP for this project consists of an explosion proof enclosure, equipped with explosion proof switches,
lights, push buttons and an emergency stop pushbution on the door of the enclosure. Because of the
simplicity of the HCP, the system should operate reliably and without problems. If the system does not
operate properly, then the cause is most likely a defective component. Should a component be found to be
defective, simply replace it. Do not substitute components with “or Equal’ parts, use only manufacturer
supplied replacement parts, A list of the components is contained in this manual. If the problem persists,
please contact GWMS for assistance.

6.3  GATE FAILS TO LATCH DURING OPERATION

This may be caused by several conditions. The first is that the system was energized when the water level
exceeded the “Low Level USWL" (8"). The latches closed, but the gate was sfill in the open position.
Simply de-energize the gates in question from the HCP. This will cause the latches to open, which will allow
the upstream water to flow through the gate. The latches can only re-latch the gate when the water level
attains the ‘Low Level USWL" (87).

If a gate does not latch during the control cycle, this is probably caused by debris impeding the proper
closing and latching of the gate. In this case, the system must be de-energized. The gates will be unlocked
as a fesult of the shut down. The gate must then be lifted up manually and any debris cbstructing its
operation must be removed. The silicon seal and the frame lip on which the seal rests should be wiped
clean. The gate will remain in the unlatched position until the next operation sequence occurs.
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6.4  GATE FAILS TO OPERATE BECAUSE OF LOW OIL PRESSURE

If a low oil pressure alarm occurs, the hydraulic power unit (HPU) will immediately stop operating to ensure
that no oil is spilled into the environment, should the alarm be caused by an oil leak, If this occurs, then the
gate will need to be unlatched (as described above) once the problem which caused the low oil pressure
alarm to sound is comected.

The low pressure alarm may be caused by a leak in the hydraulic system, which comprises the manifold, the
flexible and/or rigid hydraulic lines, a hydraulic line connection or the operating cylinder. The cause of the
low pressure alarm should be determined and the defective part should be replaced. If a replacement part
is not available, please contact GWMS to obtain it. Afier the part is replaced, hydrautic fluid (UNIVIS HV1 26)
may need to be added to the HPU reservoir and the hydraulic line may need fo be purged of air. Please
verify that the sensor is operating properly by verifying the operating pressure on the pressure gauge.

The low oil pressure alarm may also be caused by a defective dump valve or a defective dump vaive
solenoid. The dump valve is normally open. This means that a failure would result in the pumped oil
refurning directly to the reservoir and therefore no pressure would be buit up. If either the dump valve
solenoid or the valve cartridge itssif is found to be the causa, it should be replaced.

6.5  GATE FAILS TO OPERATE BECAUSE OF LOW OIL LEVEL ALARM

Iif this condition occurs, please verify the cause, rectify the problem and then refil the reservoir with
hydraulic fluid. A low oil level alarm will normally be caused by a leak in the hydraulic system. The cause of
the teak must be determined and repaired. The reservoir is then topped off with hydraulic fluid and tested.
Please verify that the electronic level sensor is working properly by verifying the oil level gauge mounted on
the HPU reservoir.

Please note that air trapped in the hydraulic lines may also cause a low level alarm when the air in the pipe
is replaced with hydraulic fluid from the reservoir.

6.6 GATE FAILS TO OPERATE BECAUSE OF HiGH TEMPERATURE ALARM

If this condition occurs, the cause should be determined. If it is caused by an increase in temperature then
allow the ambient temperature to retumn to normal before operating the unit. Verify that the temperature
sensor Is working properly by checking the oil temperature gauge mounted on the HPU reservoir. If this
condition is caused by mechanical failure of the hydraulic power pack, please refer to section 6.7.

6.7 TROUBLESHOOTING THE HYDRAULIC POWER PACK

The hydraulic components may require servicing from fime to time. In order to facilitate troubleshooting of
the mechanical components, we have compiled a failure analysis list which will help fo reduce down time
spent in troubleshooting.
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The following is a general guide used for hydraulic drive systems:
« Understanding the System

o Defects can only be detected when there is a perfect understanding of the system.

o |Initially it is necessary to establish the capacities of the system components. Each has a
maximum pressure, maximum flow or torque. [f these values are exceeded, there is the
possibility of a failure.

o Generally, the pressure in the system must be monitored regularly in order to verify that
the maximum pressure is not exceeded for each individual component.

¢  Syslem Procedure

o First the system should be analyzed to learn the logical sequence of operation for each
component. Then, by using the hydraulic schematic to locate the origin of the faiture,
down time of the machine can be reduced.

« Some indications to system failure are:

o Excessive Heat
This may be caused by a misaligned coupling, overloading the bearings and transfer of
heat into the system through the pump. Retum lines warmer than normal indicates that
the system is operating at higher pressure than the relief vaive setting.

o Excessive Noise Level

This may be caused by misalignment, cavitations or lack of fiuid. Contaminated oil can
cause a valve spool fo seize, producing excessive noise.

The preceding problems are postly atfributed to a clogged filter, dirty lines, high oil viscosity or low oil level.
Some possible comective procedures to follow are:

* Change dirty oil filters.

» Clean air breather.

 Eliminate restriction in suction lines.

» Verify oil and change oil if necessary.

» Verifiy the RPM and rotation direction of electric motor.

« Excessive load in system. Verify setting of pump relief valve.

= Tighten all connections.

= Verify all pump suction lines and eliminate any entrance of air.

e Suction line not immersed in oil. Re-plumb the line and immerse well below the minimum reservoir
oil level.

» Verify the oil level and top up. (All drain and return lines should be well under oil level.)
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¢ Bleed air from system,

» Change the pump geals.

¢ Realigne pump and electric mofor.

+ Replace damaged coupling.

o Verify condition of seals and bearings.

= Verifier axes alignment of pump and motor shafts.

= Install a pressure gauge and adjust to comect pressure.

« Repair or replace.
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1.

WARRANTY

The ACU-GATE Control Gate as supplied by Grande Water Management Systems, Inc. including the anchoring
system, frame, gate, locking and seafing mechanism, hydraulic cylinder, hydraulic tubing, hydraulic pump,
reservoir, valves and mechanical connections shall be guaranteed against any manufacturing and design defects
for a period of five (5) years from the date of installation. The electronic control paneil, PLC, expansion modules,
solenoids, motor, relays, timers, sensors and all other electronic components supplied by Grande Water
Management Systems, Inc. shall be guaranteed against manufacturing and design defects for a period of one (1)
year from the date of installation. The warranty covers the cost of all component parts as well as the labour of a
qualified technician required to repair or replace the parts.

The guarantee and the remedies provided for defective parts set forth above shall be in accordance with Section
15101 of the project specifications and are in lieu of and shall supersede any and all guaranties or warranties,
express or implied, or remedies provided by law or otherwise (including those set forth in purchase order forms
ar other sales documents).

Any damages resulting from improper use or abuse, unauthorized modification, correction or repair done to
GWMS equipment or components without receiving prior written consent of GWMS will result in voiding the
warranty.

To contact GWMS, please address your correspondence to:

Grande Water Management Systems
100 Alexis Nihon Blvd, suite 547
Montreal, Quebec

CANADA

HédM 2P1

orphone:  Tel (514) 904-6580 or Toll-free: 1-866-904-6580
Fax (514) 904-6573 or e-mail: info@grandeinc.com
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AS-BUILT DOCUMENTS AND DRAWINGS
As-Built Drawings
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8.1.2 Drexelbrook Ultrasonic Level Indicator Operating Instructions
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® A Leader in
AMETEK Level Measurement

DREXELBROOK

For Assistance Call 1-800-527-6297

Installation and
Operating Instructions

USonic-R™ Series

2-Channel, Continuous, Remote
Ultrasonic, Level Measurement
System using:

USR-XXXX Series Electronics

and
USS-XX Remote Sensing
Elements

U.S. and Canada: 1-800-553-9082

24-Hour Service: 1-800-527-6297

International: +1 215-674-1234

Fax: +1 215-674-2731

E-mail: drexelbrook.service @ ametek.com

Website: www.drexelbrook.com



USonic-R™ USR-XXXX Series
Quick Start Menu

Menu Navigation:

1. Hold ENTER Button 5 seconds to access configuration menu.
2. Use UP & DOWN buttons to select menu items
3. Press ENTER button to change selected items
4. Hold ENTER button to go to previous menu or continue to hold to
return to operate mode.
5. Press UP & DOWN buttons simultaneously to force target
acquisition.
Function > | ' Item: x| - Menu Selection Choices:
St L LR e ' 7 (default) TR
Fct. 1.00.00 Channel 1
Fct. 1.01.00 Channel Enable Yes / No
Fct. 1.02.00 Application Type
Fct. 1.02.01 APP Type Level / Flow
Fct. 1.03.00 Level
Fct. 1.03.01 Units IN/JFT/MM/CM/M
Fct. 1.03.02 Tank Height User defined (360%)
Fct. 1.03.03 Offset User defined (0")
e g | = ] e e R
Fct. 1.04.00 Volume
Fet. 1.04.01 Vessel Type VERTICAL
HOR CYL FLAT
HOR CYL DISHED
HOR CYL HEMI
SPHERE
CUSTOM
Fct. 1.04.02 Copy to VERTICAL
Strapping Table HOR CYL FLAT
HOR CYL DISHED
HOR CYL HEMI
SPHERE
Fct. 1.04.03 Vessel Units GALLONS / M3/ LITERS / BARRELS/
INPERIAL GALLONS

viii
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Quick Start Menu

Qu:ck Start Menu

| Max Capaclty

Fct 1 05 00

Flow

FLOW Menu shown only when Flow

is selected in 1.02.01
Fet. 1.05.01 Flow Type PARSHALL
SUB FLOW PARSHALL
PALMER BOWLUS/
TRAPEZ FLUME/
RECT WEIR W/WO END / V-NOTCH
WEIR / CUSTOM
Fet. 1.05.02 Flume Size CODE FROM TABLE OR NUMERIC
VALUE —~ See Section 4.8
Fect. 1.05.03 Flow Units GPM /MGD / M3/HR / LPS / LPM
Fct. 1.05.04 Head Units IN/FT/MM/CM /M
Fct. 1.05.05 Zero distance User defined
Fct. 1.05.06 Delay User defined
Fct. 1.05.07 Totalizer Scale X1, X10, X100, X1K, X10K, X100K,
X1M
Fct. 1.05.08 Reset Totallzer NO I YES

Range Conﬁg

Fct. 1.06.01 Range Assign LEVEL / VOLUME / FLOW // DISTANCE
User defined (0")
User def ned (348")

Fct 1.07.00 Strapplng

Fet. 1.07.01 Max Points 2...21

Fct. 1.07.02 INPT1 User defined

Fct. 1.07.03 OUTPT 1 User defined

Fct. 1.07.04 IN/ QUT Points 2 — 21 User defined

through 1 07 43

Fet 1.08. ho

Sensor




USonic-B™ USR-XXXX Series

Quick Start Menu
Function - ltem | Menu Selection Choices _
g S L R - ; (defaulty -~ ~> .
Fct. 1.08.01 Gain type SG/SG High/100% /84% /67% /
50%/32% f17% / 8% —
Consult Factory
Fct. 1.08.02 SG Adjust User defined — Consult Factory
* Any change in this function will
change 1.08.01 to "SG”
Fct. 1.08.03 Ping Rate 300/700 /1100 / 1500 milliseconds
Fct. 1.08.04 Near Zone Fault HIGH / LOW
NZ Out (22 mA /3.7 mA)
Fct. 1.08.05 Lost Echo Fault HIGH / LOW/ Last Known Value (22
LE Qut mA /3.7 mA/ Hold)
Fct. 1.08.06 Temp Units F/C
Fct. 1.08.07 Sensor Software Revision | Read Only
Fct. 1.08.08 Echo Count
Fct. 1.08.09 Pipe Length 0 (Edit length in units) — for open air (no
“Pipe Len" pipe) use “0”
Fct. 1.08.10 Pipe Diameter 2", 3", 4" 6", 8" 10" 12" (Pipe diameters
“Pipe Diam” greater than 12" are treated as open-air
installations).
Fct. 1.08.11 Low Offset User numerical entry (-1, 0, +1).
“Low Offset” Consult Factory before use
Fct. 1.08.12 High Offset User numerical entry (-1, 0, +1).
“Hi Offset’ Consult Factory before use
Fet. 1.09.00 Calibration
Fct. 1.09.01 Point Consult Manual {Factory Calibrated)
See Section 8.2
Fct. 2.00.00 Channel 2 Same as channel #1
Fct. 3.00.00 Relays
Fet. 3.01.01 Enable YES /NO
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Quick Start Menu

chk Start Menu

Fct. 3.01.02

Relay Type

ALARM

CONTROL
SAMPLE
PUMP 1, 2 3,4 5,6
MANUAL ALARM
MANUAL NORMAL
Fct. 3.01.03 Channel Assignment CHANNEL 1/ CHANNEL 2
Fct. 3.01.04 Variable Assignment LEVEL / VOLUME / FLOW / RANGE /
FLOW SUM / FLOW DIFF / SUBMG /
TRAV SCREEN/L.E./N.Z./ DIST
Fct. 3.01.05 Set point User defined
Fct. 3.01.06 Dead Band User defined
Fet. 3.01.07 Sample value User defined
Fct. 3.01.08 Sample Duration WIDTH OF SAMPLE PULSE 50 - 1000
mS
Fet. 3.01.09 Time Delay User defined 0 — 99 seconds
Fet. 3.01.10 Time Delay Mode FORWARD / REVERSE
Fet. 3.01.11 Fail Safe HLFS /LLFS
Fet. 3.01.12 Fault Condition Alarm / Normal

Fet 3.02 - 306- "

"Fault Cond

Relays 2 6

Same as above

Fct 40000

Fcet. 3.07 Display
“Display”
Fct. 3.07.01 Indicator Fill Alarm / Fill Normal

"Indlcator"

Analog Output

Fct. 4.01.00 Analog Output #1

Fct. 4.01.01 Channel Assignment CHANNEL 1/ CHANNEL 2

Fct. 4.01.02 Variable Assignment LEVEL / VOLUME / FLOW / RANGE /
FLOW SUM / FLOW DIFF / SUBMG /
TRAV SCREEN/L.E./N.Z./ DIST

Fct. 4.01.03 4 mA Point User defined (0%)

Fct. 4.01.04 20 mA Point User defined (100%)

xi



USonic-R™ USR-XXXX Series

Quick Start Menu

Funcﬁon

ltem

| .. Menu Selection Choices - .

(default) =

Fct. 4.01.05

Damping User defined 0 — 99 seconds
Fct. 4.01.06 Lock mA User defined
Fect. 4.01.07 Trim 4 mA CONSULT MANUAL
Fct. 4.01.08 Trim 20 mA CONSULT MANUAL
O - , L L | LEER Lo WG eE RIS
Fct. 4.02.00 AQ #2 Same as above
Fct. 5.00.00 System

Fct. 5.01.01

Password Enable

NO/YES

Fct. 5.01.02

Change Password

ENTER NEW KEY SEQUENCE

Fct. 5.02.00 Miscellaneous
Fet. 5.02.01 Set Clock User defined (Factory set)
Fct. 5.02.02 Reset Factory Defauits? | NO/YES
Fct. 5.02.03 System Software Read Only
Revision
Fct. 5.02.04 Reset Counter Read Only
Fct. 5.03.00 Data Logger
Fct. 5.03.01 Enable NO/YES
Fct. 5.03.02 Interval 5 SECONDS - 12 HOURS / INTERVAL
OFF
Fct. 5.03.03 Duration Read Only duration of daia logging —

dependant on interval

Fct. 5.03.04

CH1 Trigger Assignment

DISTANCE / LEVEL / VOLUME /
FLOW/ OFF

Fct. 5.03.05 CH1 Trigger User defined
High Point
Fct 5.03.06 CH1 Trigger User defined
Low Point
Fct. 5.03.07 CH2 Trigger Assignment | DISTANCE / LEVEL / VOLUME /
FLOW / OFF
Fct. 5.03.08 CH2 Trigger User defined
High Point

xil




Quick Start Menu

Quick Start Menu

* Function o ltem o *.. Menu Selection Choices "
i T / ~ (default) ** !
Fct. 5.03.09 CH2 Trigger User defined
Low Point
Fct. 5.03.10 Overwrite NO/YES
Fet. 5.03.11 Reset Data logger NO /YES
memory

Fct. 5.04.00 Communications
Fct. 5.04.01 Baud Rate 9600 / 19200 (19200)
Fct. 5.04.02 Communications Type RS232 / RS485 (RS8232)
Fct. 5.04.03 Device ID 1-32(1)
PRSI B ¢
Fct. 6.00.00 Display
Fct. 6.01.00 Configure
Fet. 6.01.01 AutoScroll ENABLE / DISABLE
Fct. 6.01.02 Scroll Rate User defined
Fct. 6.01.03 Hide ALL YES /NO
Fct. 6.01.04 Show ALL YES /NO

o5 R YR o Sdiasi S ¢y R P
Fct. 6.02.00 CHANNEL1
Fct. 6.02.01 Range Show / Hide
Fct. 6.02.02 Level -1 Show / Hide
Fct. 68.02.03 Distance Show / Hide
Fet. 6.02.04 Volume Show / Hide
Fct. 6.02.05 Flow Show / Hide
Fct. 6.02.06 Totalizer Show / Hide
Fet. 6.02.07 Resettable Totalizer Show / Hide
Fct. 6.02.08 Temperature Show / Hide
Fct. 8.03.00 CHANNEL 2
Fct. 6.03.01 Range Show / Hide
Fct. 6.03.02 Level Show / Hide
Fet. 6.03.03 Distance Show / Hide
Fct. 6.03.04 Volume Show / Hide

xiii



Quick Start Menu

o

A Functi_o_n

Menu Selection Choices

(default)

Fct. 6.03.05

Flow

Show / Hide

Fct. 6.03.06

Totalizer

Show / Hide

Fct. 6.03.07

Resettable Totalizer

Show / Hide

Fet. 6.03.08

Temperature

Show / Hide

Fct. 6.04.00 Differential

Fct. 6.04.01 Flow Sum Show / Hide
Fct. 6.04.02 Flow Difference Show / Hide
Fct. 6.04.03 Submergence Show / Hide
Fct. 6.04.04 Traveling Screen Show / Hide
Fct. 6.05.00 Analog Output 1

Fct. 6.05.01 Show AC 1 Show / Hide
Fct. 6.06.00 Analog Output 2

Fct. 6.06.01 Show AQ 2 Show / Hide
VRS | RS
Fct. 6.07.00 Clock

Fct. 6.07.01 Show Clock Show / Hide
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AUTOMATIC PUMP CONTROLS
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BILL OF MATERIAL BY: B.A.S.
QUOTE NO.. 72963AA (EAAABA) Date: 6/27/12012 | Rev:
JOB NAME GREENWOOD PUMP STATIONS R12-0075 & 0078
CUSTOMER JIM HOUSE Po#14632-2
QTY | LEGEND | DESCRIPTION MFG. PART # Check
Off
1 ENCLOSURE (TYPE 4X SS) HOFFMAN A-30H2410SSLP T~
1 SUB PANEL HOFFMAN A-30P24 o
1 N ISOLATED NEUTRAL BLOCK 176 A. | BUSSMANN 16220-1 N
(1-4) Line [2/0 to 14] — Load [4 to 14]
2 |G GROUND BUSS (#8-1) Sab PK7GTA ]
1 MB1 MOTOR BREAKER SQD HDL26015 N
1__|PC1___ | PHASECONTROLLER(3HP) _____{SQD _____ | ATVI2HU22M2________ [N} -
1 CCB CONTROL CIRCUIT BREAKER $QD QOUT15
1 CCT CONTROL TRANSFORMER SQb 8070-175D23812
1 FUSE HOLDER (1 POLE) BUSSMANN BCAB031PQ T
2 |F12 FUSE BUSSMANN KTK-R-5/600V ‘ﬁ
1 FL FLASHER (UR) MPE 025-120-105 %
1 AL ALARM LIGHT INGRAM [X-25 (RED) '
14| TS TERMINAL STRIP SQD 9080-GK6 AR
1 HOA HAND-OFF-AUTO SELECTOR SQD 9001SKS43B
1 {NO, NC) CONTACT SQD 90071-KA1
1 RL1 RUNLIGHT (120VAC - GREEN) SQb 9001-0G120
2 | PLI2 PILOT LIGHT (24VAC/DC - AMBER) | SQD 001-0Y24
1 PL3 PILOT LIGHT (24VAC/DC - RED) SQD 9001-OR24 N
1 *ETM | ELAPSED TIME METER REDINGTON 710-0016 N
2 | R12 CONTROL RELAY (24VAC, 11 PIN) | SQD 8501KP13P14V14 N
1 R3 CONTROL RELAY (120VAC, 11 PIN) | SQD 8501KP13P14V20 JINT
3 11 PIN SOCKET IDEC SR3P-05
1 TH1 THERMOSTAT BILBEE B-200 3
1 HT HEATER HEATRON HEATFLEX N
1 SPD SURGE PROTECTION DEVICE sap SDSA1175 N
230V (1PH, 3W)
2 LOUVERS (SS) HOFEMAN AVK66556
2 COVERS OVER LOUVERS STA-CON 8X8 N
NOTES: * OR EQUAL '

MANUAL 2

Stacon

Sump Pump
Control Panels

72963AA - GREENWOOD PUMP STATIONS




PACKING LIST

[ Quote#: 72963AA | Date: 6/27/2012 [ Rev:
SPARE PARTS
QTY | LEGEND | DESCRIPTION MFG PART #
2 *F1-2 FUSE BUSSMANN KTK-R-5/600V I
1 LIGHT BULB (24VAC/DC) CANDELA CORP 24PSB
1 LIGHT BULB (120VAC/DC) CANDELA CORP 120PSB

FLOAT SWITCHES PER CONTROL

3 |Fs | FLOAT SWITCH { SJELECTRODE | SJ40SGMWENO

F
Vg

sare
&

72963AA — GREENWOOD PUMP STATIONS




SHOP CHECK SHEET \i» L3l liL]
[ Quote#: 72963AA [ Date: 6//27/2012 [Rev: |
P.O.# 14632-2 Ship Date 6/27/2012
H.P.'s 2.4 # PUNPS 1 VOLTAGE 230V | PHASE I 1t03
DRIPSHIELD N/A | SERIAL # R12-0075 & 0078
DEADFRONT | ALUM. ENCLOSURE TYPE | 4X MATL. 304 STAINLESS STEEL
[SPECIAL INSTRUCTIONS Check OFF
Wire size from MB to PC Iwire size - 10 AWG. N
RED WARNING LABEL (X1
“WARNING - BEFORE APPLYING POWER:
ELECTRICAL CONNECTIONS CAN BECOME LOOSE DURING SHIPPING.
TIGHTEN ALL SCREWS, AND INSPECT FOR DAMAGE TO WIRES AND COMPONENTS.

Wire Numbers — Type
| Legends and Legend Sheet ]
Ground Lugs s
Overload Heater Chart (N/A)
Pump Data Sheet PN
Drawings on Door AN
Picture of Panel = T NI
| UL Serial No. _ CD-716844, CD-716845 Y

{]
V.M.

R.R.P,

Spare Parts

[X]1 InPanel See Packing List

[X]1 InSeparate Box See Packing List

Wired by: subpanel R.R.P. door/deadfront
Tester TW. %4/

Inspector R.R.Pm‘ \‘

Comments__ (3) FLOATS PER CONTROL (6) TOTAL SHIPPED IN SEPARATE BOXES.

PC SERIAL #'S 881138331087, 8B1203873014

72983AA — GREENWOOD PUMP STATIONS
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T
A3 a4 CUSTOMER  JIM HOUSE
JOB NAME ~ GREENWOOD PUMP STATIONS
ENCLOSURE UL TYPE RATING UL TYPE I
VOLTAGE 240V PHASE 1 HZ &0
HP, #l 24 BEX O HIX 4 X
FLA 386a X X X
TOTAL FLA. 1124
SERIAL #  RI2-0075 & D078DATE: /2772012
scoi 1 KA SYMMETRICAL RMS, 240V. MAX,

MANUFACTURED BYi
STA CON INC 2525 S. GBT APOPKA FL 32703

DRAWN BY [ REVISION

DATE

GREENWOOD) PUMP STATIONS
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EAAABA
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¥

APOPEA, FL. 32708
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II Nonintrinsically sofe wiring terminols "

TERMINAL STRIP B (TS-B)

1{2(3[4(3|6

FRL FR2 FR3
e X Xy B S
& OFF SN & HIGH

DRAWN BY | REVISION

TERMINAL STRIP € (TS-C)

1[2

THER
MALS

DATE

DEVICES ON THE BOTTOM OF THE TERMINAL STRIP
ARE. REMOTE. COMMING INTD CONTROL PANEL.
DEVICES ON THE TOP OF THE TERMINAL STRIP
ARE CONTACTS LEAVING THE CONTROL PANEL.

GREENWOOD PUMP STATIONS
72963AA16/15/2012/B.A.S.

QUOTE NO.

| SQD Ground Busbar Ponduit Ground Lug
PRVCTA, PRIZCTA, PRISGTA One—Barrel
[ Wire Ronge Torque Wire Ronge GFque
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A4 a5 24
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< STACON

TYPICAL FOR 2 PANELS
MANUAL PUMP CONTROLS
BILL OF MATERIAL BY: MED
QUOTE NO. 73698AA Date: 7.10.13 Rev:
JOB NAME GREENWOOD PARK R
CUSTOMER JIM HOUSE Po#
QTY [ LEGEND | DESCRIPTION MFG. PART # (o:?feck
1 ENCLOSURE (TYPE 4X §8) HOFFMAN A-24H2010SSLP (]
1 SUB PANEL HOFFMAN A-24P20 ]
1 N ISOLATED NEUTRAL BLOCK 175 A, | BUSSMANN 16220-1 (]
{1-4) Line [2/0 to 14] — Load [4 1o 14]
2 G GROUND BUSS (#5-1) saD PKTGTA []
1 MBE1 MOTOR BREAKER SQD HDL28015
1 PC{ PHASE CONTROLLER (3 HP) sab ATVA2HU22M2
1 CCB CONTROL CIRCUIT BREAKER sQb QOU115 1]
1 FUSE HOLDER (1 POLE) BUSSMANN BCAB031PQ 11
1 F1 FUSE BUSSMANN KTK-R-5/600V { ]
2_ |78 TERMINAL STRIP sQb 8080-GK6 Il
1 W OFF.ON SELECTOR SQD 90018KS11B [
1 {NO) CONTACT sQD 9001-KA3 [
1 RL1 RUN LIGHT _ (120VAC - GREEN) 5QD 9001-0G120 ]
1 ETM "ELAPSED TIME METER REDINGTON 710-0016
1 R1 CONTROL RELAY (120VAC, 11 PIN} | 8QD 8501KP13P14V20
1 11 PIN SOCKET IDEC_ SR3P-05
1 TH1 THERMOSTAT BILBEE B-200
1 HT HEATER . HEATRON HEATFLEX
1 SPD SURGE PROTECTION DEVICE sQD SDSA1175 []
230V (1PH, 3W)
2 LOUVERS (55) HOFFMAN AVKBESS6
2 COVERS OVER LOUVERS STA-CON BX8
NOTES: *OR EQUAL
PACKING LIST
[Quote: 73698AA [ Date: 7.10.13 {Rev: |
_SPARE PARTS
QTY [ LEGEND | DESCRIPTION MFG PART #
1 Fi FUSE — BUSSMANN | KTK-R-5/600V
1 LIGHT BULB (120VAC/DC) CANDELA CORP__| 120PSB

T3696AA ~ GREENWOOD PARK



SHOP CHECK SHEET

[Quotek: 73526AA [ Date: 7.10.13 [Rev: ]
[P.O# r_ Ship Date -
HP.'s 24 # PUNPS 1 VOLTAGE | 230V [PHASE [1to 3
_DRIPSHIELD | N/A | SERIAL # _
DEADFRONT | ALUM. ENCLOSURE TYPE | 4X | MATL. 304 STAINLESS STEEL |
|SPECIAL INSTRUCTIONS Check OFF |
Wire size from MB o PC fwire size - AWG, 1
"RED WARNING LABEL X]

“WARNING ~ BEFORE APPLYING POWER:
ELECTRICAL CONNECTIONS CAN BECOME LOOSE DURING SHIPPING.
TIGHTEN ALL SCREWS, AND INSPECT FOR DAMAGE TO WIRES AND COMPONENTS.

Wire Numbers — Type

Legends and Legrend Sheet
Ground Lugs [.]

Overload Heater Chart (A

Pump Data Sheet
s on Door

|_Picture of Panal
(UL Senial No, [T1_]
Spare Parts

[X] InPanel See Papking |ist []

[X ] InSeparate Box See Packina List [}
Wired by: subpanel door/deadfront

Tesler

Inspector
Commenis

T3696AA ~ GREENWOOD PARK
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LIMITED WARRANTY

Sta-Con, Incotpotated watrants all parts to be free from defects in mateti-
als and workmanship under notmal use and service. The obligation of  Sta-Con
under this warranty is limited to making good by repait ot teplacetnent as Sta-Con
deems most appropdate. The watranty does not cover teimbursement for labot,
transportation, removal, installation or othet expenses which may be incutred in
connection with repair or replacement.

This wartanty applies with tespect to commercial classes of equipment
such as control systems, etc. We warrant this equipment for a period of 1 year
from the date of shipment. This warranty does not apply if the Sta-Con product
has been subjected to misuse, negligence, unauthotized alteration, impropet instal-
lation, maintenance or storage, accidental damage, faulty repair efforts ot acts of
God. This wartanty covers only such failures as result from defective material ot
wortkmanship in Sta-Con products and shall in no event cover any tesultant sys-
tems failure, any special, indirect, incidental ot consequential damages whatsoever.
Similarly, this warranty does not apply to ptoducts ot parts in instances whete ad-
justtoents thereof will correct the alleged defect.

Control panels containing controllers, drives and other computerized
equipment need TVSS protection in order to satisfy the requirements for the one
yeat warranty. The protection equipment must be kept in wotking condition dus-
ing the one yeat period.

Any components to the control that are supplied by the putchaser are not
coveted by the warranty.

Sta-Con, Incorporated neither assumes nor authotizes any petson to as-
sume on its behalf any other warranties in connection with Sta-Con, Inc.

The forgoing watranties are exclusive and in leu of all othet express and
implied wattanties except watranty of title, including but not limited to implied
watranties of merchantability and fitness for a patticular purpose.

ANNNL LN\ \\
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Introduction and Safety

Introduction and Safety

Introduction

Purpose of this manual
The purpose of this mamal is to provide necessary information for:
* Installation
* Operation
* Maintenance

CAUTION:
Read this manual carefully before installing and using the product. Improper use of the product can cause
personal injury and damage to property, and may void the warmanty.

NOTICE:
Save this manugl for future reference, and keep it readily available at the location of the unit,

Inspect the delivery

Inspect the package
1. Inspect the package for damaged or missing items upon delivery.
2. Note any damaged or missing jtems on the receipt and Aeight bill
3. File a claim with the shipping company if anything is out of order.
If the product has been picked up at a distrbutor, make a claim directly to the distdbutor.

Inspect the unit
1. Remove packing materials from the product.
Dispose of all packing materigls in accordance with local regulations.
Inspect the product to determine if any patts have been damaged or are missing,
3. If applicable, unfasten the product by removing any screws, bolts, or straps.
For yout personal safety, be careful when you handle nails and straps.
4. Contact your sales representative if anything is out of order.

)

Product warranty

Coverage
ITT undertakes to remedy fanlts in products from ITT under these conditions:
= The faults are due to defects in design, materials, or workmanship.
* ‘The faults are reported to an ITT representative within the warsanty perdod.
* The product is used oaty under the conditions described in this mannal.
* The monitoring equipment incorporated in the product is correctly connected and in nse,
* All service and repair work is done by ITT-authorized personnel
* Genuine ITT parts are used.
* Ounly Ex-approved spare parts and accessorizs authorized by ITT are used in Ex-approved products.
Limitations
The warcanty does not cover faults caused by these situations:
* Deficient maintenance
* Improper installation
* Modifications or changes to the product and installation made without consulting I'TT

Flygt 3068 Installation, Operation, and Maintenance Manual 3




Introduction and Safety (Continued)

* Incorrectly executed repait work
* Normal wear and tear
ITT assumes no Lability for these situations:
* Bodily injurics
* Material damages
* Economic losses
Warranty claim
ITT products are high-quakity products with expected refiable operation and long life. However, should the
need arise for a warranty claim, then contact your ITT representative.

Spare parts
ITT guarantees that spare parts will be available for 15 years after the mamfacture of this product has
been discontinued.

Safety

WARNING:

* The operator must be aware of safety precautions to prevent physical injury.

* Any pressure-containing device can explode, rupture, or discharge its contents if it is over-pressutized.
Take all necessaty measutes to avoid over-pressusization.

* Operating, installing, ar maintaining the unit in any way that is not covered in this manual could cause
death, serious personal injury, or damage to the equipment. This includes any modification to the
equipment or use of parts not provided by ITT. If there is a question regarding the intended use of
the equipment, please:contact an ITT representative before proceeding,

* Installation, Operation, and Maintenance manuals deatly identify accepred methods for disassembling
units. These methods:must be adhered to. Trapped liquid can rapidly expand 2nd result in 2 viclent
explosion and injury. Never apply heat to itnpellers, propellers, or their retaining devices to aid in their
removal.

* Do not change the service application without the approval of an antharized ITT representative.

CAUTION:
You must observe the instructions for installation, operation, and maintenance contained in this manual,
Failure to do so could result in physical injury, damage, or delay=.

Safety message levels

About safety messages
It is extremely important that you read, understand, and follow the safety messages and regulations
carefully before handling the product. They are pnblished to help prevent these hazards:
* Personal accidents and health problems
* Damage to the product
¢ Product malfunction

Definitions
Safety message level Indication
A hazardous situation which, if not avoided, will
DANGER: result in death or sedous injury

i Flygt 3068 Installation, Operation, and Maintenance Manual
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Intreduction and Safety {Continuad)

User safety
General safety rules

Safety equipment

Safety message level Indication

A hazardous situation which, if not avoided, could
WARNING: result in death or serious injury

: A hazardous situation which, if not avoided, could
CAUTION: result in tninor or moderate injury

¢ possibility of electrical risks if instructions are
Electrcal Hazard: not followed in a proper mannex

* A potential situation which, if not avoided,
could result in undesirable conditions
= A practice not. related to personal injury

'NOTICE:

These safety rules apply:
* Always keep the work area clean.
* Pay attention to the risks presented by gas and vapors in the work area.
= Avoid all electrical dangers. Pay attention to the risks of electric shock or asc flash hazasds.
* Always bear in mind the tisk of drowning, electrical accidents, and burn injuries.

Use safety equipment according to the company regulations. Use this safety cquipment within the work area:
* Helmet
* Safety goggles, preferably with side shiclds
= Protective shoes
» Protective gloves
* Gas mask
= Hearing protection
First-aid kit
Safety devices
NOTICE:

Never operate a unit unless safety devices are installed. Alzo see specific informetion about safety
devices in other chapters of this manual,

Electrical connections

Electrica] connections must be made by certified electricians in compliance with all international, national,
state, and local regulations. For more information about requiremeats, see sections dealing specifically with
clectrical connections.

Flygt 3068 Installation, Operation, and Maintenance Manual 5




Introduction and Safety (Continuad)

Hazardous liqulds

The product is designed for use in liquids that can be hazardous to your health. Observe these rules when
you work with the product:

* Make sure that all personnel who work with sewage systems are vaccinated against discases to which
they may be exposed.
= Observe strict personal cleanliness.

Wash the skin and eyes
Do the following if chemicals or hazardous fuids have come into contact with your eyes or your skin:

Ifyouneed to washyour.../ Then...

Eyes Hold your eyelids apart forcibly with your fingess.

Rinse the eyes with eyewash or running water for at least 15 minutes.
Seek medical attention.

Remove contaminated clothing.

Wash the skin with soap and warer fior at least one minute.

Seek medical attention, if required.

Skin

CR SRS ET R

Ex-approved products
Follow these special handling instructions if you have an Ex-approved unit,

Personnel requirements
These are the personnel requirements for Ex-approved products in potentially explosive atraospheres:
* All work on the product rmust be carried out by certified electricians and ITT-authorized mechenics.
Special rules spply to instsllations in explosive atmospheres.
« All users must koow about the dsks of elecitic current 2nd the chemical and physical charectesistics of
the gas, the vapor, or both present in hazardous arcas.
* Any maintenance for Ex-approved products rmst conform to interriational and national standards
(including TEC/EN 60079-17).
ITT disclaims all responsibility for work done by untrained and unauthorized petsonnel.

FProduct and product handling requirements
These are the product and product handling requirements for Ex-approveed products in potentially
explosive atrospheres:
Only use the prodnct in 2ccordance with the approved motor data.
* The Ex-approved product must never run dry during normel operation. Dry running during service
and inspection is only permitted outside the classified area. ‘
Before you stast work on the product, make sure that the product and the control panel are isolated
from the power supply and the control circuit, so they cannot be energized.
Do not open the product while it is energized of in an explosive gas atmosphere.
* Make sure that thermal contacts are copnected to a protection circuit according to the approval
classification of the product, and that they are in nse.
Intrinsically safe circuits are normally required for the sutomatic level-control system by the level
regulator if mounted in zone 0.
* The yield stress of fasteners must be in accordance with the approval drawing and the product
specification.
Do not madify the equipmeat without approval from an authotized FTT representative.
* Only use parts that are provided by an authorized TTT representative.

ATEX guidelines

ATEX compliance is fulfilled only when you operate the unit within its intended use. Do not change the
conditions of the service without the approval of an ITT representative. When you install or maintain ATEX-
compliant equipment, always comply with the directive and applicable standards in YEC/EN 60079-14.

] Flygt 3088 Installation, Operation, and Maintenance Manuel




Introduction and Safety {Continued)

Permitted liquid level for ATEX

See the dirnensional drawings of the product for the minimum permitted liquid level according to the
ATEX approval. If the information is missing on the dimensional drawing, the product must be fully
submerged. Level-sensing equipment must be installed if the product can be operated at less than the
minimum submersion depth.

Monitoring equipment
For additional safety, use condition-monitoring devices. Condition-monitoring devices include but ate not
limited to the following:
* Level indicators
* Temperature detectors

Environmental safety

The work atea
Always keep the station clean to avoid and/or discover emissions.
Recycling guidelines
Ahvays recycle according to these guidelines:
1. Follow local laws and regulations regarding secycling if the unit or parts are accepted by an authorized
recycling company.
2. Ifthe first guideline is not applicable, then return the unit or parts to your ITT representative,
Waste and emissions regulations
Observe these safety regulations regarding waste and emissions:
* Appropriately dispose of all waste.
* Handle and dispose of the processed liquid in complisnce with applicable environmental regulations.
* Clean up all spills in accordance with safety and environmental procedures.
* Repott all environmental emissions 1o the appropriate authorities.

Electrical installation
For electrical jnstallation recycling requirements, consult your Iocal electric utility.

Flygt 3068 Installation, Operation, and Malntenance Manual 7




Transportation and Storage

Transportation and Storage

Transportation guidelines

Precautions

WARNING:
* Stay clear of suspended loads.
= Observe accideat prevention regulations in force.

Position and fastening

The pump can be transported cither horizontally or vettically. Make sure that the product is securcly
fastened during transportation, and cannot roll or £l over.

Lifting

WARNING:
* Crush hazard. The unit and the components can be heavy. Use proper lifting methods and wear steel-
toed shoes at all times.
= Lift and handle the product carefully, using suitable lifting equipment.
= The product must be securely hernessed for lifting and handling. Use eyebolts or lifsing lugs if available.
* Always lift the unit by its lifting handle, Nevet lift the unit by the motor cable or by the hose.
* Do not attach sling ropes to shaft ends.

Lifting equipment
Lifting equipment is always required when handling the purnp. It must fulfill the following requirements:

* The minimum height (contact TTT for information) between the lifting hook and the floor must be
sufficient to lift the pump.

* The lifting equipmeat tmust be able to hoist the pump straight up and down, preferably without the
aeed for resetting the lifing hoolk

* The lifting equipment must be securely anchored and in good condition.

* The lifting equipment must support weight of the entire assembly and must only be used by
suthorized personnel.

= Two zets of lifting equipment must be used to lift the pump for repair wotk.

* The lifting equipment must be dimensioned to lift the pump with any remaining pumped mediz in it

* The lifting equipment must not be oversized.

NOTICE:
Oversized lifting equipment could cause damage if the unit should stick when being lifted.

Storage guidelines

Storage location
"The product must be stored in a covered and dry location free from heat, dirt, and vibrations.
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Transportation and Storage (Continued)

NOTICE:

* Protect the product against huraidity, heat sources, and mechagical damage.
* Do not place heavy weights on the packed product.

Freezing precautions

The pump is frost-proof while operating or immersed in liquid, but the impeller/propeller and the shaft
seal may freeze if the pump is raised in a temperatare below freezing.

Follow these guidelines to avoid freezing damage:

When

Guideline

Before storage

» The pump must be allowed to run for 2 short time after raising it
to discharge remaining pumped liquid.

* The discharge opening must be covered in a suitable way, ot
placed facing down so that any stll remaining pumnped liquid runs
out.

» If preseat, the cooling jacket must be drained manually by
opening the air vent screws at the top of the cooling jacket.,

| Afier storage

1f the impeller/propeller is frazen, it must be thawed by immersing
the pump in liquid before operating the pumgp.

NOTICE:
Never use 2 naked flame ta thaw the unit.

Long-term storage

1E the pump is stored more than 6 months, the following apply:
= Before operating the pump after storage, it must be inspected with special attention to the seals and

the cable entry.

* The impeller/ propeller must be rotated every other month to prevent the seals from sticking together.
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Product Description

Product Description

Pump design
The pump is subtmersible, and driven by an electric motor.
Intended use

WARNING:
Only use Ex- or MSHA-approved pumps in an explosive or Aamsmable envitonment.

NOTICE:
Do NOT use the pump in highly corrosive liquids.

For information about pH, sec Application liwiis (page 44).

Spare parts

» Modifications to the unit or installadon should only be rarried out after consulting with ITT.

* Original spare parts and accessories authorized by TTT are essential for compliance. The use of other
parts can invalidate any claims for warranty or compensation. For more information contact your ITT
tepresentative.

Pressure class
LT Leww head
MT Mediam head
HT High head
10
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Product Description (Continued)

Paris

8 d
1
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Position Part Description

1 Shaft The shaft is made of stainless steel, with an integrated rotor.

2 Impeller There are smultiple types of impellers. For information about the
pumps impellers, sce Parts List.

3 Mechanical seals  |One inner and one outer sezl in a combination of mateials:

* Alumininm mtid:.r\leg
= Carbon CSb
= Silicon carhide RS:iC
* Corrosion-resistant cemented carbide WCCR
For information about the pumps mechanical seals, see Parts List.

4 O housing The oil housing includes a coolant that labricates and cools the seals;
the housing acts as a buffer between the pumped liquid and the drive
unit,

5 fain bearings  [3068.090, 3068.180, 3068.250, 3068.590, 3068.890: The bearing
consisting of a two-tow angular contact ball bearing,

3068.170, 5068.890: The heating consisting of a single-row ball bearing,

6 Motor For information about the motor, see Mator data (page 44).

7 Stator housing | The pump is cooled by the amhient liquid/sir.

8 Support bearing | The bearing consisting of a single-row ball bearing,
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Product Description (Continued)

Monitoring equipment
The following applies to the monitoring equipment of the pump:

* The stator incorporates three thermal contacts connected in sexies that activate the alaren and stops

.

*

the pump at overtemperature

The thetsnal contacts open at 125°C (257°F).

Only 3068.090, 3068.180: The pump is equipped with thermsl contacts that open at 125°C (257°F) or
140°C (285°F).

Ex-approved pumps must have thermal contacts connected to the control panel.

The sensors must be connected to either the MiniCAS IT monitoring equipment or an equivalent
equipment.

The monitoring equipment must be of a design that makes automatic restart impossible.

The label in the junction box shows if the pump is equipped with optional sensors.

Optional sensors

FLS FLS is 2 miniature float switch for detection of liquid in the stator housing. Due to its design it is

best suited for pumps in a vertical position. The FLS sensor is installed in the bottom of the stator
housing,

The data plate

The data plate is 2 metal label located on the main body of the pump. The data plate lists key product
specifications. Explosion-proof products also have an approval plate. Both are described below:

-k ek b ok ek ok b ok Y
bRk b= bl gl o o

T AL

11 12 13 1415 16 17 18 19

Curve undelepeIIer code

Serial number, see Product denomination (page 14)
Produet number

Country of origin

Additional information

Phase; type of current; frequency

Rated valtage

Thermal protection

Thermal class

. Rated shaft power

. Intemational standard

. Degree of prolaction

. Rated current

. Rated speed

. Maximum submergence
. Direction of rotation: L=left, R=right
. Duty class

. Dutty factor

. Produci weight

. Locked rotor code letter

12
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Product Description (Continued)

21, Power faclor

22, Maximum ambient temperature

23. Read installation manual

24, Notified body/onty for EN-approved Ex-products

Figure 1: The data plate

Approvals

This section describes the EN and PM approvals that explosion-proof products have. For more
information, please contact your ITT representative, In addition to the data plate, explosion-proof
products also have either an EN or a FM approval plate.

* Europesn Notm
* ATEX Directive
= EN 50014, EN 50018, EM 1127-1

- ®n26ERrdET4
- &) 1 M2 BEx d I (only 3068.090)

Approval

Approval authority + approval number
Approval for Class §

Approved drive unit

Stall time

Starfing curent/Rated current
Duty class

Duty factor

Input power

Rated spead

. Caontroller

Additional information
Maximum ambient temperature
Serial number

15. ATEX marking

Figure 2: EN approval plate

EN appraval for cable entry:
* Certificate number: INERIS 02ATEX9008 U

. @II2G0¢1M2EEdeICotEEde

DENmmk 0N

o
ey

=t b ke
el v
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Product Description {Continued)

M

This iltustration describes the approval plate for Factory Mumal (FM) and the information contained in jts
1

! a

Max Operaling Temp.| &7
"%’ Explosion proof for use in @
Closs 1. Qiv 1. grp C and D
APPROVED

Dusl ignilion proof for use in
O Class Il. Div 1. grp E, F and G O

Suilable for use in Cless M. Div 1. Hazordous Locations

-

T Tl Ambien: limits =
DO NOT OPEN WHILE ENERGIZED g
% CONNECT THERMAL CONTACTS )
~
felds, 2

1. Temperature class
2. Maximum ambient temparature

Figure 3: FM approval plate

Product denomination

Sales denomination

Product code

Serial number

The sales denomination consists of the four-digit sales code and two letters that indicate the hydraulic end
and type of installation.
This is an example of # sales denominstion, and an explanation of its parts.

NP 3085

VT

12 3

1, Hydraulle part
2. Instellation type
3. Sales code

The product code consists of nine characters divided into two parts.

This is an example of a product code, and an explanation of its parts.
NP 3085.183

ol

1. Sales denomination
2, Version

The sedal number is used for jdentification of an individual product, 2nd is divided into four parts,

This is an exemple of a serial number, and an explnation ofits parts.
NP 3085.183 - 951 0163

T

1 2 34

Produc! code
Production year
Productlon cycle
Running number

Fopaps

14
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Practs

Instaliation

Installation

Install the pump

WARNING:
A * Before installing the pump, check that the cable and cable entry have not been darmaged during
transportation.
» Note that special rules apply to installation in explosive atmospheres.
* Make suce that the pump cannat roll or fall over and injure people or damage property.
* Do not install CSA-approved products in locations that are classified as hazardous in the national
electric code, ANSI/NFPA 70-2005.

NOTICE:
= Do not run the pump dry.
* Never force piping to make a connection with a pump.

These requiternents apply:
* Use the pump dimensional drawing in order to ensure proper installation,
= Provide a suitable barrier around the work area, for example, a guard rail.
* Check the explosion risk before you weld or use electric hand tools.
* Remove alt debris from the inlet piping systern before you install the pump.

Authority regulation
Vent the tank of a sewage machine station in accoxdance with local plumbing codes.

Fasteners

WARNING:
= Only use fasteners of the proper size and material.
* Replace all corroded fasteness.

* Make sure that all fasteners are properly tightened and that there ate no missing fasteners.
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Installation (Continued)

Install with P-installation
In the P-installation, the pump is installed on a stationary discharge connection, and operates either
completely or partially submerged in the pumped liguid. These requirements and instructions only 2pply
when the installation is made according to the dimensional drawing.

Figure 4; P-installation
These itemns arc zequired:
* Guide bars
* Guide bar bracket for attaching the guide equipment to the access frame or to the upper part of the
sump
= Cable holder for holding the cable
* Access frame (with covers) to which the upper puide bar hracket and cable holder can be attached
* Discharge connection for connecting the pump to the discharge line
The discharge connection has a flange which fits the pump casing flange and a bracket for attaching
the guide equipment.
¢ Fasteners for the discharpe connection
« Anchor bolts
1. Imstall the access frame:
2) Place the access fmame in position and align it hodzontally.
b) Grout the frame in place.
2. Grout the anchor bolts in place.
Be carefil when you align and position the discharge connection in relstion to the access frame.
3. Place the discharge connection in position, and tighten the nuts.
4. Install the gnide bars:
a) Secure the guide bars in the braclket,
b) Checl that the guide bars are placed vextically. Use a level or a plumb line.
5. Connect the discharge pipe to the discharge connection.
6. Lower the pump along the puide bats.
When it reaches the bottom paosition, the pump automatically connects to the discharge connection.
7. Secure the motos cable:
2} Fasten the pesmanent lifting device to the pump 4nd to the access frame. For example, you can
use a stainless-steel lifting chain wirh shackles.
b) Fasten the cable to the cable holder,

16 Flygt 3088 Installation, Operation, and Maintenance Manuai




Installation (Continued)

Make sure that the cable cannot be sucked into the pump inlet o that it is neither sharply bent, or
pinched. Support straps are required for deep installations.

€) Connect the motor cable and the starter and monitoring equipment according to the separate
instructions.
Make sure that the impeller rotation is correct. For more information, see Check fbe inpeller rotation
(page 26}.

Clean all debris from the sump befoze starting the pump.

Install with S-installation

In the S-installation, the pump is transportable and intended to operate either completely or partially
submerged in the pumped liquid. The pump is equipped with a connection for hose or pipe and stands on
a base stand.

These requirements and instructions only apply when the installation is made according to the dimensiona!
drawing. For information about the differcnt installation types, se= Pasts List.

4o

I N
Figure 6: S-installation

1. Run the cable so that it has no sharp bends, s not pinched, and cannot be sucked into the pump inlet.

2. Connect the discharge line.
3. Lower the purop into the sump.
4.  Place the pump on the base and malke sute it cannot fall over or sink.

Alternatively, the pump can be suspended with 2 liftiag chain just above the sump bottom, Make sure
that the pump cannot rotate at starmup or during operation.

5. Connect the motor cable and the starter and monitoring equipment according to the separate
instructions.
Make sure that the impeller rotation is correct. For more information, see Clesk the fmpeller rotation
(page 26).

Install with F-installation

In the F-installation, the pump is free standing and installed primarily in 2 sroall sump on a firm surfce.
The pump is intended to operate completely or partially submerged in the pumped liquid. The pump is
equipped with a connection for hose or pipe and with supporting legs and/or a strainer. These
requirements and instructions are for F-installations that comply to the dimensional drawing,
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Instaliation (Continued)

Figure 6: F-installation

These items are required:

* Nipple pipe/Flange/Coupling

+ Pipe or hose
Run the cable so that is has no sharp bends, is not pinched, and cannot be sucked into the purnp inlet.
Fit the nipple pipe/flange/coupling.
Lower the pump iato the sumnp.
Place the pump on the sump bottom and make sure it cannot fall over.
Connect the motor eable and the starter and monitoring equipment according to the separate
instructions.
Mske sure that the impeller rotation is correct. For more information, see Chuck the bmpeller rotoiion
(page 26).

AWM

Make the electrical connections
General precautions

Electrical Hazard:
= A certified electrician mmst supervise all electrical wark. Comply with all local codes and regulations.
* Before starting work on the pump, make sure that the pump and the control panel are isolated from
the power supply and cannot be encrgized. This applies to the control circuit as well

» Leakage into the electrical parts can cause damaged equipment or a blown fuse. Keep the end of the
motor cable above the liquid level.

+ Make sure that all urmsed conductors are insulated.

* Thexe is a dsk of electrical shock or explosion if the electrical connections are not correctly carried
out or if there is fanlt or damage on the product

CAUTION:

If the pump is equipped with automatic level control and/ or internal contactor, there is a sisk of sudden
restart.

18
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Installation {Continued)

Requirements
These general requirements 2pply for clectrical installafion:

* The supply suthority must be notified before installing the pump if it will be connected to the public
mains. When the pump is connected to the public power supply, it may cause flickering of
incandescent lamps when started.

* The mains voltage and frequency mmst agree with the specifications on the data plate, If the pump can
be connected to different voltages, the connected voltage is specified by a yellowssticker close to the
cable entry.

The fases, shorr-cirouit, and circuit breakers moust have the proper rating, and#hipump overload
protection (motor protection breaker} must be connected and set to the rated figiwer according to the
data plate. The starting current in direct-on-line starting can be up to six fmes higher than the rated
current.
* The fuse rating and the cables must be in accordance with the local rules and regulations.
If interminent operation is prescribed, the pump must be provided with menitoring equipment
supporting such operation.

= The motor is convertible berween different voltages, s stated on the data plate. This conversion is
| done in the stator housing.

Cables

These are the requirements to follow when you install cables:

* The cables must be in good condition, not have any sharp bends, and not be pinched.

* The sheathing must not be damaged and must not heve indentations ar be embossed (with tnarkings,
etc) at the cable entry.

* The cable entry seal sleeve and washers must conform to the cutside diameter of the cable.

* The minimom bending radius must not be below the accepted value.

* 1€using a cable which has been used before, a short piece must be peeled off when refitting it so that
the cable entry scal sleeve does not close around the cable at the same poiat agzin. If the guter sheath
of the cable is damaged, then replace the cable. Contact an ITT service shop.

= The voltage drop in long eables must be taken into account. The deive unit's rated voltage is the
voltape measured at the terminal board in the upper part of the pump.

NOTICE:
Do NOT use Variable Frequency Drive (VFD) with this pump.

Earthing (Grounding)

Electrical Hazard:

* You mmust earth (ground) al electrical equipment. This applies to the pump equipment, the drver, and
any monitoring equipment. Test the earth (ground) lead to verify that it is connected correctly.

* If the motor cable is jerked loose by mistake, the earth (ground) conductor should be the last
conductor to come loose Erom its terminal. Make sure that the earth (ground) conductor is longer
than the phase conductors. This applies to both ends of the motor cable,

* Risk of electrical shock or buen, You must connect an additional carth- {ground-) fault protection
device to the earthed (grounded) conriectors if persons are likely to come into physical contact with

the pump or pumped liguids.

Flygt 3068 Installation, Operation, and Maintenance Manual 19




installation (Continued)

Connect the motor cable to the pump

/N

CAUTION:
Leakage into the electrical parts can cause damaged equipment or 2 blown fuse. Keep the end of the motox
cable above the liquid level.

For information about the cable entry, see the Parts list.

1. Remove the eatey gland screw from the stator housing,

2. Remove the stator housing.

This provides access to the terminzgl board/closed end splices,

3. Remove the terminal board.

4. Check the data plate to sce which connections are required for the power supply:
=Y
« D
*  Ysenal
*  Yoparallel
- Y/D

5. Arrange the connections on the termingl board/closed ead splices in accordance with the required
powez supply.

6. Connect the motot conductors (U1, V1, W1, and earth (ground)) according to applicable cable chart.
The earth (ground) conductor rmust be 50 mm (2.0 in) longer than the phase conductors in the
junction box of the unit. ‘

7. Make sure that the pump is cotrectly connected to earth (ground),

8. Make sure that any thermal contacts incorporated in the pump are propedy connected to the terminal
block/closed end splices,

9. Install the stator housing,

10. Install the catry gland screw.

Connect the motor cable to the starter and monitoring equipment

AN

WARNING:
Do not install the statter equipment in an explosive zone ot in the sump.

NOTICE:
¢ Thermal contacts are incorporated in the pump.
» Thermal contacts must never be exposed to voltages higher than 250 V, breaking current maximuom
4 A. Tt is recornmended that they are connected to 24 V over separate fuses to protect other
autometic equipment.

The single phase pumps must be equipped with 2 starter which has start and mn capacitors.

A specially Flygt designed starter is required for the operation of single phase pumps. The connection of

the motor cable to the stacter is shown in the wiring diagram.

1. Iftheremal contacts ase included in the purnp installation, connect the T1 and T2 control coaductors
to the monitoring equiptnent.

20
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Installation (Continued)

Cable charts

Colors and marking of the mains leads

Do not connect the T1 and T2 leads to thermal contacts if the temperabre of the pumped liquid is
above 40°C (104°F).

NOTICE:
Ex-approved products must always have the thermal contacts connected irrespective of the ambient
temperature.

]

Cannect the mains leads (L1, L2, L3, and earth [ground)) to the stacter equipment.

For informatdon about the phase sequence and the color codes of the leads, sec Cable charrs (page
21).

3. -Clzcck the functionality of the monitoring equipment:

) Check that the signals and the tripping function work properly.

b) Check that the relays, lamps, fuses, and connections are intact.

Replace any defective equipment.

_____________

ool

Control ieads
Starter equipment
Malns leads

1

2

3

4. Motor cable

5, Terminal blocks on pump
6. Stator leads

7. Control cable

F

igure 7: Connection locations

Figure 8: Phase sequence

Mains SUBCABR 7GX |SUBCAR 4GX [SUBCAB AWG [SUBCAB EI-SL-
Screened BIHFSIH-]

L1 Black 1 Brown Red Brown

L2 Black 2 Black Black [Black Black

L3 Black 3 Grey [ White Grey Grey

L1 Black 4 — — -

L2 Black 5 - — - —

L3 Black 6 — — — —

@ Yellow/Green  [Yellow/Green [Yellow/Green %:;eu from Yellow/Green

5
Groundcheck |~ — [ Yellow — -
(GO
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Installation (Continued)

Color and marking of the control leads

Conirol SUBCAE 7GX and SUBCAB AWG SUBCAB screened
SUBCAB 4GX
T1 White T Orange White T1
T2 White T2 Blue White T2
T3 — White T3
T4 — — White T4
Colorzs of the stator leads
Stator connection Lead color
U1 Red
U2 Gyeen (Brown if 1 phase stator 4 leads is used)
us Red
Al Brown
va Blue
V5 Brovwn
Wi Yellow
W2 Black
W5  [Yellow

SUBCAB 4GX/SUBCAB AWG /SI-SL-BIHF, 4 stator leads, 1 phase
This table shows the cannection diagrams for example the SUBCAB 4GX.

SUBCAB 4GX/SUBCAB AWG, 4 stator leads, 1 phase
This table shows the conncction diagrams for example the SUBCAB 4GX with level regulator.
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Instaliation (Continued)

B 'T/'z
2,

o &
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Y
o
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]
SRTUPR, .. SE—.

r
i
i
H

o
GC

SUBCAB 4GX/SUBCAB AWG, 6 stator leads, Y and D connection

This table shows the connection diagrams for example the SUBCAB 4GX (3-phase power cable), with ¥
and D connection.

Y serial connection D serial connection
GCQL1L2I;ra -rn:i ’c‘sc_muuu 1'11:'
—
7 C pmdmetag
[ suscan® :’ EuscAs® .E
ST e ey
i 2
L=

ac _I,_ —LL
|

e
75
-
=

-

SUBCAB 7GX, 2 motor cables, 6 stator leads, D connection
This table shows the connection disgrams for the SUBCAB 7GX (3-phase power cables), with I serial

connecton.
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Installation {Continued)

'Y serial connection

If) U 1z u nm

SUBCAB 7GX, 6 stator [eads, Y/D coonection

This table shows the connection diagtams for the SUBCAB 7GX (3-phase power cable), with Y/D sedal
connection.

Y/D scrial connection

quumuuu
h d

"R

11
| RN
1 4 T T2

=
T [1® ~O|,
o]
- | @ | @

SUBCAB 4GX/SUBCAB AWG, 9-leads, 230/460 V, Y connection

This table shows the connection diageatns for example the SUBCAB 4GX (3-phase power cables), with Y
patallel /serial connection (60 Hz only).
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installation {Continued)

'Y patallel connection (230 V) Y seria] connection (460 V)
In: @ u Lz T t?' 3a-
HH -1 el als] | [
{ | L gq
- FTTTT ! ™ T
suUBCAR® : suBCAS® ! | e P
E T T : SUBEAB® H

SUBCAB Screened 53X2.5+3X2.5/3+4X1.5, 6 stator Ieads, Y and D connection
This table shows the connection diagrams for the SUBCAB Screened (3-phase power cable), with Y parailel/

serial connection {60 Hz only).

Y serigl connection

D serial connection

|m|.1|.z|.aT1'rz|
b a4 'fi"

DLULZLTI TR
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Installation (Continued}

Sensor-connection

Thermal contact

ggg wHorYET!] 11

i B ar GY *0G
o

£s8 ‘i

2 <3 WHor YETZ2 T2

EA R ar GY *BU

K

= é = *Subceb AWG 550 24 00
FLS and Thermal contact Value
i gy MHerGY WH or GY | 0 mA Overtemperature
1 | 7.8 mA oK
= i ot Tl {
Il o X 2y ="'T2 : 3‘6 :IIIA Lc‘a.kage
1 2 1 The vahaes have a 10 % tolerance
1 S Max 12 V j
I leis| 550 22 0Q!

Check the impeller rotation

\ WARNING:
‘The starting jetk can be powerful.

1.  Start the motor.
2. Stop the motor.
3. Check that the impeller rotates according to this lustration.
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Installation {(Continued)

The correct direction of impeller rotation is clockwise when you look at the pump from above.
4. If the impeller rotates in the wrong direction, do one of these steps:
* I the motor has 2 1-phase connection, contact the local ITT shop.
= If the motor has a 3-phase connection, transpose two phase leads and do this procedure again.
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Operation

Operation

Precautions
» Never operate the pump without safety devices installed.
* Never operate the pump with the discharge valve closed.
* Make sure that all safety guards are in place and secure.
* Make sure you have a clear path of retreat.
= Nevet work alone.
* Bewarc of the risk of a sudden staut if the product is used with an automatic level contral.

Distance to wet areas

Electrical Hazard:

Risk of electrical shock when pumping or mixing near a lake, jetties, beaches, ponds, fountsins, or similar.
There must be a safety distance of at least 20 m {65 ft.) between the person and the product if the person
is in contact with the pumped or mixed liquid.

Electrical Hazard:

Risk of electrical shock. This pump has nat been investigated for use in swimming pools. If used in
connection with swimming pools special safety regulations apply.

Noise level

NOTICE:

The noise level of the product is lower than 70 dB. Howeves, the noise level of 70 dB may be exceeded in
some installations and at certin operating points on the performance curve. Make suce that you
understand the noise level requirements in the environment where the pump is installed. Failure to do so
may result in hearing loss or violation of local laws.

Start the pump

WARNING:

* Ifyou need to work on the pump, make sure that it is isolated from the power supply and cannort be
energized.

= Make sure that the pump cannot oll or fall over and injure people or damage property.

* In some installations, the pump and the surrounding liquid may be hot. Bear in mind the risk of burn
injures.

* Make sure nobody is close to the pump when it is started. The pump will jerk in the opposite
direction of the impeller rotation.

NOTICE:
Make sure that the rotation of the impeller is correct. For more information, see Check the impeller rotation.

1. Check the oil level in the oif housing.
2. Remove the fuses or open the circuit breaker, and check that the impeller can be rotated freely.
3. Conduct insulation test phase to ground. To pass, the value must exceed 5 megohms.
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Operation (Continued)

4. Check that the monitoring equipment works.
5.  Start the pump.
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Maintenance

Maintenance

Precautions

WARNING:
« Always follow safety guidelines when working on the pump. See Infrodnction and Safety (page 3).
* Disconnect and lock out electrical power before installing or servicing the pump.
* Make sure that the pump cannot zoll or fall over and injure people or damage property.
* Rinse the pump thoroughly with clean water before working on the pumap.
* Rinse the components in water after dismantling,

Make sure that you follow thesc requirements:
* Check the explosion risk before you weld or use electrical hand tocls.
* Allow all system and pump components to cool before you handle thetn.
* Make sure that the product and its components have been thoroughly cleaned.

* Do not open any vent or drain valves or remove any plugs while the system is pressurized. Make sure
that the pump is isolated from the system and that pressure is relieved before you disassemble the
pump, remaove phags, or disconnect piping,

Maintenance guidelines
During maintenance and before reassembly, ahways remember to perform these tasks:
= Clean all parts thoroughly, particularly O-ring grooves.
* Change all Q-rings, gaskets, and seal washers.
* Lubricate all springs, screws, and O-rings with grease.
During reassembly, always malke sure that existing index markings are in line.

The reassembled drive unit must always be insulation-tested and the reassembled pump must always be test-
run before normal operation.

Torque values

Screw and nuts
Stainless steel, A2 and A4
Property [M4 M5 N6 M8 jM10 M1z [M16 120 M24  IM30
class
Torque, [70+80' [27(2) |54(4 [9.3(69) [22(16) [|44(32) |[76(56) (187 (138) [364 (268) (629 (464) [1240
Nm (f- | (915)
lbs)
Carbon steel and alloyed steel

! Property class 70 is torque tightened a5 class 80.
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Maintenance {Continued)

;'mq?ft, T8 29 (21) 732 [8(72 [24(18) [47(35) |81(60) |194 (143) [385 (285) |665 (490) gu;
m {ft- . 66
{bs) 10.9 4.0(29) [8.1(6) |14(103) [33 (24.3) [65 (48) {114 (84) [277 (204) [541 (399) [935 (689) [1840
(1357)

12.9 49(3.6) [97(72) [17(125) [40(30) |[79 (58) (136 (L00) [333 (245) |649 (480) [1120°  |2210

(825) 1630)

Screws with countersunk heads

Stainless steel, A2 and A4

Property (M4 M5 N6 M8 M10 M12 Mi6 M20 24
“lelass
Torque, [70+80' [1.2(09) [27(2) 5.4 (4) 9.3 (69) [22(16) |44 (32) §|76 (56) 120 (88) [187 (138)
Nim (fi-Ibs) . .

Catbon steel and alloyed steel

Torque, |88 23(1.7) [4634) [78(58) [to(le (3828 [65(48) [158 (116) [308 (228) [532 (392)

Nm (8-1bs) 10.9 3.2 (24) [65(48) [11(8) 26(19)  [52(38) [91(67) 222 (164) 433 (320) [748 (552)
12.9 3.9(29) [78(8 [14(103) [32(23.6) [63(¢46) [109(Bm) |266 (196) [519 (383) [896 (661)

Change the oil

This image shows the plugs that are used to change the oil.

Empty the oil

WARNING:
The oil housing may be pressurized. Hald 2 rag over the oil plug to prevent oil from spraying out.

1. Place the pump in a horizontal position and unscrew the oif plug.
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Maintenance (Continued)

2. Place a container under the pump and tarn the pump.

Fill with oil

The oil should be a pacaffin oil with viscosity close to ISO VG32.
1. Replace the O-ring of the ail plug,
2. Fill with ail.

Quantity: approximately 0.6 litcrs (0.63 quacts)

3. Refit the oil plug and tighten,
Tightening torque: 10-40 Nim (7.5-29.5 ft-1bs)
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Maintenance (Continued)

Replace the impeller
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Figure 9: B-impeller
| [

- - Tt
— — . -

Figure 10: C-impeller
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Figure 11: D-impeller
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Mainienance (Continued)
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Figure 12: F-impeller

Required tools:
* 6 mm hexagon-bit adaptor with an extension of at least 125 mm (4.92 in)) or an extended hexagon
bit with the same measurement
* Impeller puller
1E applicable, contact your local ITT represeatative for cotrect type and size.
= A wooden or copper rod for locking the impeller in place, if applicable.
* Two crowbars, if applicable

WARNING:
* A warn impeller and/or pump housing can have very sharp edges. Wear protective gloves.
* When laying the pump on its side, do not allow the weight of the pump to rest on any portion of the
impeller. The impeller rmst not be allowed to make contact with the eoncrete floot or other hard and

rough surfaces.
* Ifyou fail with the impeller installation, you mmst. redo the installation procedure from the beginning.

Remove the impeller

CAUTION:
A worn impeller and/or pump housing can have very sharp cdges. Wear protective gloves.

1. Lay the pump on its side.
. For the S-installation, remove the strainer bottom.

3. TRemove these items, based on your pump version:
s Forthe C and D impellers in pressure classes MT and HT, remove the pump housing.
« For the B, F, and D impellers in pressure class LT, remove the sucton cover,

4. Remove the mpeller screw:
If applicable, use the rod.

5. Remove the impeller.
Use the impeller puller ar the crowhars.

6. Remove the conical slecve.

Install the impeller
1.  Make sure that the end of the shaft is clean and free from burzs.
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Maintenance {Continued)

[

Polish off any flaws with a fine emery cloth.
Mount the impellet:
a) Fitthe conical sleeve onto the shaf.
b) Press the impeller onta the shaft with the hibricated impeller screw
c) Tighten the impeller screw
For tightening torque, sec Torgme saluss (page 30).
If applicable, use the tod.
Check that the impeller can rotate freely.
For B-, F-impeller, D-impellet pressure class LT
a) Fit the suction cover.
b) Fit and tighten the lubricated screws.
For tightening torque, see Tongue sty (page 30).
For C-, D-impeller pressure class MT and HT:
4) Fit the pump housing,
b) Fitand tighten the lubricated screws.
For tightening torque, see Tongue valies (page 30).
For S-installation, mount the strainer bottom.
a) Fit the strainer bottom to the pump housing.
b) Fit and righten the lubrcated screws.
For tightening torque, see Torgue polues (page 30).

Replace the M-impeller

14

Figure 13: M-impeller

Remove the M-im peller

CAUTION;
A worn impeller and/or pump honsing can have very sharp edges. Wear protective gloves.

Ll o

A

Lay the pump on its side.

Remaove the impeller screw

T applicable, use the rod.

Remove the washers.

Remove the suction cover unit and curter wheel:
2) Remove the suction cover screws and washers.
b) Remove the suction caver.
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Maintenance (Continued)

©) Remove the cutter ring,

d) Remove the cutter wheel.
5. Remove the impeller,

Use the impeller puller or the crowbars.
6. Remove the washers.

Install and ad]ust the M-impeller

This figure shows correct position of washers ot positions of where to measuse distances by fitting washers.

/-3

WARNING:
Rotating cutting wheel Disconnect power before lifting the pump.

5

1. Prepare the shaft:
2) Make suze that the end of the shaft is clean and Eree from burrs
Polish off any flaws with 2 fine emery cloth.
b) Make sure that the parallel key is seated in the keyway on the shaft.
c) Fit four adjusting washers onto the shaft,
Use washers with a thickness of 0.1 mm (0.004 in.) oz 0.3 mm (0.12 inJ).
Position 1
2. Prcpare the suction cover unit:
) Moalke sure that the cutter ting is mounted on the suction cover
b) Remove the O-ting from the outside of the suction cover.
3. Adjust the impeller:
2) Mount the impeller, the suction caver, cutter ring, and the cutter wheel.
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Maintenance {Cantinued)

b) Hand-tighten the impeller screw and the suction cover screws.
c) Measure the distance berween the suction cover and the purnp housing by Stting as many
adjusting washers in the gap as possible.
Use washers with 2 thickness of (.1 mm (0.004 in.) or 0.3 tmm (0.12 in.).
Note the numbers of washers equals X
Position 2
d) Remove the impeller screw, the suction cover, the cutter ring, and the impeller,
€) Add/remove the adjustment washers to achieve correct distance.
f) Keep Y number of washers on the shaft.
Use the formula ¥ = 3-1.
g) Mount the impeller.
4. Adjust the cutting device:
a) Fit four adjusting washers onto the shaft.
Use washers with 2 thickness of 0.1 mm (0.004 in)) or 0.3 mm (0.12 in ).
Position 4
b) Fit the suction cover unit and the cutter wheel.
¢} Fit and hand-tighten the impeller screw and the suction cover sceews.
d) Measure the distance between the cutter wheel and the cutter ring.
The distanice should be between 0.05 - 0.15 mm (0.002 - 0.006 in.).
Position 3
€) Remove the impeller screw, the cutter wheel, and the suction cover uait from the shafi,
) Remove or add adjusting washers at position 4 in order to get the requested distance.
Use washers with a thickness of 0.1 mm (0.004 in) or 0.3 mm (0.12 in.).
5. Mount the suction cover ugit:
a) Fit a new greased O-ring on the outside of the suction cover.
b) Fit the suction cover unit onto the shaft.
) Fit and tighten the lubricated screws,
For tightening torque, see Torgue safues (page 30).
6. Mount the cutter wheel:
a) Fit the cutter wheel.
b) Fit the washer on the lubricated impeller screw.
) Tighten the impeller screw
For tightening tarque, see Targue wilver (page 30).
Check that the impeller and cutter wheel can rotate. freely,

Service the pump
Regular inspecdon and service of the pump ensures more reliahle operation, severe aperating conditions

will require more frequent inspections.
1f the seals have been replaced an inspection of the oil is recommended after one week of operation.

'Type of service  |Inspection interyal

Intermediate * Every year (standard applications)

service

* Intermittent: twice a year

* Continuous: every 1000 hours

= Bwvery 5 year: For application with M-impeller with usage < 10 min/day and
spproxitately 10 starts/day.

= For hot water applications (< 70°C [160°F]) with the following mode of operation:
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Maintenance {Continued)

Type of service  |Inspection interval
Major serviceinan | » Type of installation:
authorized service | P 3

Ishop crmanent: 3 years

= Portable: once a year

« For hot water applicetions (< 70°C [160°F}) with these mode of operation:

* Intermitient: once a year

* Continuous: cvery 4000 hours

* Every 20,000 hours: For applcation with M-impeller with usage < 10 min/day

and approximately 10 starts/day.
intermediate service
Service of the... Action
Cable 1. Ifthe outer jacket is damaged, replace the cable,
2. Check that the cables do not have any sharp bends and are not
pinched.
Connection to power Check that the connections are properly tightened.
[Electrical cabinets Check that they are clean and dry.
Impeller 1. Check the impeller clearance.
2. Adjust the impeller, if necessary
Stator housing 1. Drain all Bquid, if any.
2. Check the resistance of the leakage sensor.,
MNormal value approx.1500 ohms, alarm approx. 430 ohms.
Insulation 1. Check that the resistance between the earth (ground) and
phase lead is more than 5 megohms.
2. Conduct a phase-to-phase resistance chede.
Junction box Check that it is clegn and dry.
Lifting device Check that local safety regulations are followed.
Lifting handle 1. Chedk the screws.
2. Check the condition of the lifting handle.
3. Replace if necessary.
O-rings 1. Replace the oil plug O-rings
2. Replace the O-rings at the entrance or junction cover
3. Grease the new O-rings.
Overload protection and other  |Check the correct settings.
protections
Pessonnel safety devices Check the guard rails, covers, and other protections.
Rotation direction Check the impeller rotation.
O1il housing [Fill with new oil, if necessary.
Terminal block/closed end splice[Check that the connections are properly tightened.
Thermal contacts Check the resistance of the leakage sensor.
Normally closed circuit; interval 0-1 ohm.
Voltage and amperage Check the running valucs.
Major'service
For 2 major service, take this action, in addition to the tasks listed under intermediate service.
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Maintenance (Continued)

Service of the... tion
Support 2nd main bearing Replace the bearings with new bearings.
Mechanical seal : Replace with new seal units.

Service in case of alarm

For information about indication values for sensors, see Sensor counection.

|Alarm source Action

FLS 1. Check for liquid in the stator housing.

2. Draig all liquid, if amy.

3. Check the mechanical seal unit, the O-rings, and the cable

catry, if liquid was found.
Thermal contact Check the start and stop levels.
The ovetload protection Check that the impeller can rotate freely.
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Troubleshooting

Troubleshooting

Introduction

Foliow these guidelines when troubleshooting the pump:
* Disconnect and lock out the power supply except when conducting checks that require voltage.
* Make sure that no one is near the pump when the power supply is reconnected.
* When troubleshooting electrical equipment, use the following:
= Universal instrument multimeter

= Test lamp (continuity tester)

= Wiring diagram

The pump does not start

WARNING:

Always disconnect and lock out power before servicing to prevent unexpected starpap. Failure to do so
could result in death or seriows injury.

NOTICE:

Do NOT override the motor protection repeatedly if it has tripped. Doing so may resultin equipment damage.

Cauge

Remedy

An alarm signal has been triggered
on the control panel

Check that:
= The impeller rotztes frecly.
* The sensor indicators do not indicate an alarm.
* The overload protection is not tripped.

1f the problem stll persists:

Contact the local ITT service shop.

The pump does not start
jautomaticadly, but can be started
manually.

Check that:
* The start level regulator is fanctioning Clean or replace if necessary.
* All connections are intact.
* The relay and contactor coils ate intact.
* The control switch (Man/Autd) makes contact in both positions.
Check the control circyit and fonctions. .

‘The installation is not receiving
voltage.

Check that:
* The main power switch is on.
= There is control voltage to the start equipment.
* The fuses are intact.
* These is voltage in all phases of the supply line.
* All fizses have power and that they are secucely fastened ta the
fuse holders.
* The overload protection is not tdpped.
* The motor cable is not damaged.

The impeller is stuck.

Clean:
* The impeller

* The sump in order to prevent the impeller from clogging aggin.

If the problem pessists, refer to the Flygt Service Guide on the web or contact the loca] ITT service shop.
Always state the sedal number of your pump when you contact ITT, see Produst Description (page 10).
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Troubleshooting (Continued)

The pump does not stop when a level sensor is used

WARNING: .
e : Always disconnect and lock out power before servicing to prevent unexpected startap. Failure to do so
e could result in death or serious injury.

Cause Remedy
The pump is unable to empty the [Chedk that:
sump to the stop level. * There are no leaks from the piping and/or discharge connection.

* The impellex is not clogged.
. » The non-return valve(s) are fanctioning properdy.
* The pump has adequate capacity. For information:

. Contact the local ITT sexvice shop.
Thete is a malfunction in the level| « Clean the level regularors,
sensing equipmment. * Check the hinctioning of the Jevel regulators.

* Check the contactor and the control cireuit.
* Replace all defective items.
The stop level is set too low. {Raise the stop level

If the problem persists, refer to the Flygt Service Guide on the web or contact the local ITT seevice shop.
Always state the serial number of your pump when you contact ITT, see Produst Description (page 10).

The pump starts-stops-starts in rapid sequence

Cause {Remedy

The pumyp starts due to back-flow |Check that:

I:E";l‘:h % the sump to the stact * The distance between the start and stop levels is niot too small,
sgha- * The non-return valve(s) work(s) propedy.

» The raser is not too long without z non-return valve.

The self-holding function of the  [Chedle
contactor malfunctions. » The contactor conoections.

* 'The voltage in the control circuit in relation to the rated voltages
on the coil

* The functioning of the stop-levc] regulator.
* Whether the voltge drop in the line at the starting surge causes
the contactor's self-holding malfunction.

If the problem persists, refer to the Flypt Service Guide on the ‘web or contact the local ITT service shop.
Ahways state the sedal number of yout pump when you contact TTT, see Predust Deseription (page 10).

The pump runs but the motor protection trips

WARNING:

Always dizconnect and lock out power before servicing to prevent unexpected startap. Failure to do so
could result in death or serious injury.

NOTICE:
Do NOT override the motor protection repeatedly if it has tipped. Doing so may result in equipment damage.
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Troubleshooting (Continued)

Cause Remedy
The motor protection is set too low|Set the motot protection accozding to the datz plate

The impdler is difficult to rotate ¢ Clean the mpe]],c:,
by hand.

*» Clean out the sump.
 Check that the impeller is properly trimmed.

Tlie drive unit is not receiving full | « Check the fuses. Replace fuses that have tripped.
ol tage antalyhescipisses. * If the fuses ace intact, notify a certified electrician.

e phase currents vary, or they  {Coatact the local ITT sesvice shop.

are too high.
The insulation between the phases[1.  Use an insulation tester. With 2 1000 V DC megger, cheek that
;gifg:"d in the stator is the insulation between the phases and between any phase and

ground is > 5 megohms.
2. If the insulation is less:
Contact the local I'TT service shop.
The density of the pumped fhid is [Make sure that the maximum density is 1100 kg/m* (9.2 1b/US gal)
too high. » Change the impeller or to a more suitzble pump.
= Contact the local ITT service shop.

'There is 2 malfunction in the Replace the overoad protection.
overdoad protection.

If the problern persists, refer to the Flygt Service Guide on the web or contact the local ITT service shop.
Always state the serial number of your pump when you contact ITT, see Prodwet Deseviplion (page 10).,

The pump delivers too little or no water

WARNING:
F Always disconnect and lock ont power before servicing to prevent unexpected startup, Failure to do so
L) ‘could result in death or sedous injury.

NOTICE:
Do NOT override the motor protection repeatedly if it has trpped. Doing so may result in equipment damage.

Cause Remedy
The impeller totates in the wrong |+ Ifit is a 3-phase pump, transpose two leads.
direction. B :
= Ifitis a 1-phase purnp:
Contact the local ITT service shop.
One or more of the valves are set | » Resct the valves that are setin the wrong position.
i ts vrong poeitions * Replace the valves, if necessary.

* Check that all valves are correctly installed according to media Flow
= Check that all valves open correctly,
The impeller is difficult to totate * Clean the impeller.

d.

by haa * Clean out the sump.
* Check that the impeller is propetly trimmed.
The pipes are obstructed. Clean out the pipes to easure a frec flow.
The pipes and joints leak. Find the leaks and seal them.
There are signs of wear onthe  [Replace the worn parts.
impeller, pump, and casing,
[The liquid level is too low * Check that the level sensor is set correctly.
* Depending on the installation type, add a means for priming the
pump, such as a foot valve.
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Troubleshooting {Continued)

1E the problem persists, refer to the Flygt Service Guide on the web or contact the local ITT service shop.
Alvways state the serial number of your pump when you contact 1TT, see Produer Duscripfion (page 10).
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Technical Reference

Motor data

{Peature Description

IMotor type Squirrel-cage induction motor

JBrequency 50 or 60 Hz

Supply 1-phase or 3-phase

|Starting method « Ditect on-line

= Star-delta

Maximum starts per hour30 evenly spaced starts per hour

Code compliance TEC 60034-1

Rated output varation [+59,

Voltage variation 110%, provided that it dozs not run continuously at full load

without overheating

[Voltage imbalance 2%

tolerance

[Stator insulation class [P (155°C [310°F])

Application limits

Data Description

Liguid temperatare 40°C (104°F) maximum ,
The pumnp can be operated at full load only if at least half the stator housing is
submerged.
Ex-approved pumps: 40°C (104°F) maximum

Liquid density 1100 kg/m? (9.2 Ib per US gal} maximum

pH of the pumped media |5.5-14 for cast iron pumps

{liquid)

Depth of immersion 20 m (65 £t) maxirum .

Other For the specific weight, current, voltage, power ratings, and speed of the pump,
see the data plate of the pump.
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ITT

What can ITT Water & Wastewater do for you?

Integrated solutions for fluid handling are offered by ITT Water &Wastewater as a
world leader in transport and freatment of wastewater. We provide a complete range
of water, wastewater and drainage pumps, equipment for monitoring and control,
units for primary and secondary biological treatment, products for filtration and
disinfection, and related services. ITT Water & Wastewater, headquartered in
Sweden, operates in some 140 countries across the world, with own plants in
Europe, China and North and South America, The company is wholly owned by the
ITT Corporation of White Plains, New York, supplier of advanced technology
products and services,
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saMiTaRE. SMETIECE

Visit our Web site for the latest version of this document and more information
wwwLittwww.com

ITT Water & Wastewater AB
Geséllvagen 33

174 87 Sundbyberg
Sweden

Tel. +48-8-475 60 00

Fax +46-8-475 69 00

2009 ITT Corporation, The original instruction is in English. AN non-English Instructions are translations of the original
instruction, 893333_16.0_en.,US_2009-11_IOM,3068.020/.170/.180/.250/.590/.890







