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Fort Washington Way Pump Station

Operational Description

The Fort Washington Way Pump Station (FWWPS) collects all storm water runoff from the Fort
Washington Way Roadway. The pump station is used to pump rainwater and general run-off from
Fort Washington Way Roadway to the Ohio river. The FWWPS is designed to pump up to 47,000
gallons of water per minute.

Pump Station System Description

The pump station consists of three chambers described as the Wet Well Pumping Chamber,
Discharge Chamber and the Control Room Chamber. All chambers are located below street level
grade at the intersection of 2" and Vine streets. See Exhibit 1 for schematic and aerial view of the
entrance locations.

The chambers are accessible through a combination of double door and single door, flush framed,
sidewalk mounted hatch openings. The chambers are OSHA Regulated Confined Spaces. Confined
Space Entry (CSE) placards warn potential entrants that only those individuals trained for CSE may
enter using appropriate entry safeguards. The Wet Well Chamber is monitored for Percent of Lower
Explosive Limit (LEL) in the event of a roadway Fuel or Hazardous Cargo spill that may create an
explosive atmosphere. The Control Room Chamber is monitored for Oxygen (O,) percent and Carbon
Monoxide (CO) parts per million (ppm) for safety of CSE occupants while working in the space. The
monitoring system is a GasGuard XL manufactured by MSA. A diagram of the pump station
Ventilation Plan Schematic is attached in Exhibit 1. See Appendix A for complete information on
the MSA GasGuard XL atmospheric monitoring system. The initial calibration records for the
GasGuard XL are also found in Appendix A.

The pump station power is normally supplied from the local electric utility using a three phase, 480-
volt, 1200 FLA main disconnect located in the Control Room Chamber. Backup Emergency Backup
power is supplied by a 750 kVA CAT Diesel Generator and Automatic Transfer Switch located on the
north side entrance drive to the Underground Metro Bus Terminal, just North of Paul Brown
Stadium. This location is approximately 4 city blocks west of the FWWPS. Appendix B contains
detailed information for the Emergency Backup Power System.

The station operates automatically using an integrated control system combined with an electrically
actuated discharge sluice gate. These control apparatuses combined with a total of 5 pumps are
installed in the Wet-Well Chamber and the Control Room Chamber. The five pumps are described as:

e  Sump Pump (2 HP) - used during dry weather run-off pumping

e #1 Low Flow Pump (20 HP) - used for wet weather and dry weather, Ohio River flooding and
non-river flooding run-off pumping.
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o #2,3 & 4 High Flow Pumps (174 HP) — used during Ohio River flooding run-off pumping.
These pumps are High Volume Low Head pumps.

The pumps are accessible for maintenance through flush mounted, precast concrete sidewalk

covers. A crane must be utilized to remove the precast concrete covers. Details of the FWWPS
automation and controls are described below.

Pump Station Operating Conditions

There are two operating conditions described as Normal Operating Condition (NOC) or Ohio River
Flood Stage Condition (ORFSC). The station operates automatically under NOC unless Ohio River
elevations require the station to be switched to ORFSC. During ORFSC, personnel are required to
ensure safe operation and sequence of the automated controls. Ohio River Stage (ORS) conditions
affect the operating condition of the FWWPS. Normal river pool level at this location is 26.4” ORS.
The station operates under NOC between 26.4’- 54.9’ ORS. FWWPS must be placed in ORFSC mode
by 55.0" of ORS. ORFSC mode commences by fully closing the sluice gate in preparation of pumping
runoff & stormwater.

FWWPS is regulated between NOC and ORFSC using an electrically operated sluice gate equipped
with manual operator override. The sluice gate is equipped with an electric actuator with a 4-20 mA
position signal. The sluice gate position signal is communicated to a display mounted on the dead
front control panel door located in the Control Room Chamber. The display will read the gate
position between 100%-0% of open/close respectively allowing operators to see the movement of
the gate when travelling. Programable relay outputs will allow the control relays to lock out various
functions between NOC and ORFSC and allow permissible operator adjustment. The sluice gate
actuator also has limit switch outputs used to report fully open or closed gate position on the
display.

The sluice gate is normally open during NOC and must be closed to operate the station under ORFSC.
During NOC runoff travels through a trough into the Wet-Well area through the opening controlled
by the sluice gate emptying into the Discharge Chamber. On the River side of the sluice gate
opening, the discharge chamber empties into two 36” pipes leading to the Ohio River outfall. At
55.0’ Ohio River Stage (ORS) FWW must be placed in ORFSC mode by fully closing the sluice gate in
preparation of pumping runoff & stormwater.

The Control Room Chamber contains the FWWPS control system with which operates the entire
pump station automatically or with qualified operator involvement. The Sump Pump utilizes an
across the line (ACL) motor starter only, the remaining pumps (#1-4) utilize solid state starters (SSS)
with bypass contactors enabling selectable switching between SSS/ACL starting capability. The ACL
feature will enable a qualified operator to override the SSS in the event of a failure. This feature is
designed for emergency use only to operate pumps during a flood event. The SSS should be utilized
unless it becomes disabled to allow for the pumps to ramp start which reduces inrush current. The
SSS will also allow the pumps to soften severe loads on bearings and seals and reduce utility peak
demand charges. The SSS play an important role if required to start the pumps using the backup
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generator should utility power be unavailable. Pump starting time delays are integrated in the
automatic control system purposely to avoid pump starting of the large motors at the same time.
Attempting to start all motors at the same time creates stress loads on the power system and may
stall the generator if in use during a power outage. Each timer is adjustable from 0-seconds to 10
minutes. The minimum delay is 30 seconds between each motor initial start. This delay occurs on the
initial power up sequence and does not continue once the station is operational continuously. Once
the initial starting sequence begins, the pump motors will start automatically without time delay as
demanded by the Primary Level Control and the alternation sequence. A high-level alarm will initiate
the back up float control in the event the Primary Level Control System fails. Appendix C contains
complete information for the FWW PS Automated Control System. The information includes
Control Panel BOM, Single Line Wiring Schematic, SSS O&M Manual, & Manufacturers Component
Information.

Pump & Motor Maintenance Considerations

Care should be taken when “Bumping” submersible pump motors with SSS starters. “Dry Running”
the hydraulic end can damage mechanical seals. Drying running should be limited to under 30
seconds when “Bumping” motors for maintenance. Experience has shown a Submersible pump left
in storage (inactive) for 24 months requires a bearing change before placing in service. The bearings
are pre-loaded on the shaft. Microscopic brinelling may occur if the bearing remains static on the
motor shaft for 24 months. The solution is to move the rotating element even a small amount by
hand causing shifting of the bearing to shaft contact points. At a minimum quarterly calendar turning
of the shafts is required to prevent brinelling. The same is true for the Sluice Gate Actuator.
Periodically, the gate should be run full closed then back open. Check for deposits of grit in the gate
frame and remove them before cycling the gate

Normal Operating Condition (NOC)

During NOC the Sump maintains the pumping of any dry weather run-off from the roadway. The
Sump Pump is situated in an independent sump at a lower elevation than the main Wet-Well floor
elevation allowing the pumps #1-4 to sit on a dry floor during dry weather roadway run-off
conditions. The Sump Pump controls are independent of all other pumps controls and use an Opti-
Float Fiber Optic system to control Start/Stop sequence in Auto. During wet weather conditions the
#1 Low Flow Pump may be called automatically to operate and help maintain the wet well level
along with the Sump Pump. The #1 Low Flow Pump operates automatically using a liquid level
transducer controlled by the Primary Level Control System. The level of the wet well is displayed in
feet on a digital display panel in the Pump Station Control Room. Should the Transducer fail, a
backup mechanical float system will engage using Opti-Float fiber optic floats. The Sump Pump and
#1 Low Flow Pumps are permitted to automatically operate under NOC with the sluice gate in the
open position.

ORFSC Operating Condition
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During ORFSC ODOT must be notified of the FWWPS going online. The notification process will
begin at ORS 52.0’. The contact information for notification is found in Appendix C.

This condition requires the sluice gate to be fully closed in order to operate the # 1 Low Flow Pump
and #2, 3, & 4 High Flow Pumps in automatic mode using the Primary Level Control. The operator
will close the sluice gate and confirm the gate is closed by checking the display status. The pumps #1-
4 are then placed in Auto mode. The operator will remain on site to assure proper operation. The #1
Low Flow Pump will remain operable using the Primary Level Control. The #1 Low Flow Pump will
operate during ORFSC to maintain the wet well level for dry weather run-off conditions. Wet
weather run-off conditions during ORFSC will call for the #2, 3, & 4 High Flow pumps to operate
automatically as demand increases using the Primary Level Control. The High Flow Pumps will
alternate sequence start/run from demand of the Primary Level Control. An alternator cycles the
pumps lead, lag & lag lag sequencing then rotate positions automatically if everything is normal. The
alternator has a switch to allow operator defined control. For example, #2 pump has an issue, select
1,3,2 as sequence so pumps #1 & #3 operate first. Turn #2 off so it will not operate if called for.
Turning a pump to off with Alternator in Auto merely delays a pump start to the next operating level.
At the end of a flood event open the Sluice Gate use #1 pump to pump down as much as possible
then let the Sump Pump take over. Inspect Wet-Well floor for debris pickup and clean as needed
remove all plastic bottles, jugs and floatables to avoid damaging Sump Pump. Occasionally a Vactor
Truck may be needed if the Flood period was for an extended period.
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Exhibit 1
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MECHANICAL FLOOR SLAB, SEE STRUCTURAL.
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Callout
Elevator, East of Vine street
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tcaminiti
Callout
Pump room exhaust duct, up through exhaust shaft.
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CALIBRATION REPORT

Company Name; Allied Technical Services INC. FWW Flood PS Copy of calibration report to; Doug Sayre
Date Calibration Performed;
Worked with; Doug Sayer 03-13-20 Calibrated By; Kevin Raitz
Sensor | MFG Location As Found As Left Comments
Type Date Zero Span Zero Span
LEL 20 LEL#1 0 48 0 50 Alarms set at A1 15 LEL, A2 25 LEL
LEL 20 LEL #2 0 49 0 50 Alarms set at A1 15 LEL, A2 25 LEL
02 20 Oxygen 0 21.0 0 20.8 Alarms set at A1 19.5 %, A2 25. 0%
(6{0) 20 Co 7 63 o 60 Alarms set at A1 15 ppm, Alarm 2 25 ppm
Precision Sales & Instrumentation INC,
Ph:  513-282-8737 Revin Racits
Fax: 513-725-2420
WWW.psireps.com
kevin.raitz@psireps.com Page 1 of 1
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A WARNING

THIS MANUAL MUST BE CAREFULLY READ BY ALL INDIVIDUALS WHO HAVE OR WILL
HAVE THE RESPONSIBILITY FOR USING OR SERVICING THE PRODUCT. Like any piece
of complex equipment, this instrument will perform as designed only if it is used and serv-
iced in accordance with the manufacturer’s instructions. OTHERWISE, IT COULD FAIL TO
PERFORM AS DESIGNED AND PERSONS WHO RELY ON THIS PRODUCT FOR THEIR
SAFETY COULD SUSTAIN SEVERE PERSONAL INJURY OR DEATH.

The warranties made by Mine Safety Appliances Company with respect to the product are
voided if the product is not used and serviced in accordance with the instructions in this
manual. Please protect yourself and others by following them. We encourage our cus-
tomers to write or call regarding this equipment prior to use or for any additional infor-
mation relative to use or repairs.



MSA Permanent Instrument Warranty

1.

Warranty- Seller warrants that this product will be free from
mechanical defect or faulty workmanship for a period of 18 months
from date of shipment, or one year from installation, whichever
occurs first, provided it is maintained and used in accordance with
Seller's instructions and/or recommendations. This warranty does
not apply to expendable or consumable parts whose normal life
expectancy is less than one year such as, but not limited to, non-
rechargeable batteries, filament units, filter, lamps, fuses etc. The
Seller shall be released from all obligations under this warranty in
the event repairs or modifications are made by persons other than
its own or authorized service personnel or if the warranty claim
results from physical abuse or misuse of the product. No agent,
employee or representative of the Seller has any authority to bind
the Seller to any affirmation, representation or warranty concerning
the goods sold under this contract. Seller makes no warranty
concerning components or accessories not manufactured by the
Seller, but will pass on to the Purchaser all warranties of
manufacturers of such components.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES,
EXPRESSED, IMPLIED OR STATUTORY, AND IS STRICTLY
LIMITED TO THE TERMS HEREOF. SELLER SPECIFICALLY
DISCLAIMS ANY WARRANTY OF MERCHANT ABILITY OR OF
FITNESS FOR A PARTICULAR PURPOSE.

Exclusive Remedy- It is expressly agreed that Purchaser's sole
and exclusive remedy for breach of the above warranty, for any
tortious conduct of Seller, or for any other cause of action, shall be
the repair and/or replacement at Seller's option, of any equipment
or parts thereof, which after examination by Seller is proven to be
defective. Replacement equipment and/or parts will be provided at
no cost to Purchaser, F.O.B. Seller's Plant. Failure of Seller to
successfully repair any non-conforming product shall not cause the
remedy established hereby to fail of its essential purpose.

Exclusion of Consequential Damage- Purchaser specifically
understands and agrees that under no circumstances will seller be
liable to purchaser for economic, special, incidental or
consequential damages or losses of any kind whatsoever, including
but not limited to, loss of anticipated profits and any other loss
caused by reason of non-operation of the goods. This exclusion is
applicable to claims for breach of warranty, tortious conduct or any
other cause of action against seller.
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Chapter 1,
Product Introduction

Correct Use

The GasGard XL Wall Mount Controller is a compact control unit that:

connects with up to eight active combustible, toxic and/or
oxygen sensors

is used to monitor indoor industrial locations for the presence of
combustible, explosive, toxic gases or air/vapor mixtures and
oxygen content

provides power to the sensors, signal conditioning and display of
measured gas concentrations, alarm thresholds, outputs for alarm
devices and self monitoring diagnostics

is suitable for many applications and industrial areas
provides simple installation, easy editing and copying functions
is ideal for smaller, independent gas warning systems.

The user must carefully read and observe:

this operating manual, particularly, the safety, use and operating
instructions

the national regulations applicable in the user's country, including
requirements specific to explosive risk approval.

Use or alterations outside these instructions is considered as
non-compliance.

A WARNING

This product is supporting life and health. Incorrect use,
maintenance or servicing can affect its function and seri-
ously compromise the user’s life. When turned ON for the
first time, the controller performs a self-check. Do Not use
the monitor if it fails the self-check, which is indicated by a
failure light. Do Not use the monitor if it is damaged, improp-
er servicing/maintenance has been performed, or if genuine
MSA spare parts have not been used.
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Chapter 2,
Description

General Overview

The general-purpose control system enables:

* Combustible gas monitoring

« for protecting operational plants and workers by monitoring
atmospheres for potentially explosive gases/vapors in air
before they reach the lower explosion limit and by activating
alarms and initiating risk aversion measures.

* Oxygen monitoring

» for protecting individuals by monitoring the atmosphere for
oxygen deficiency or oxygen enrichment.

» Toxic gas monitoring

» for protecting individuals by continuously monitoring the
atmosphere for toxic gas concentrations.

NOTE: An alarm activates if set limit values are reached
(e.g. minimum/ maximum concentration in the atmosphere).

Typical applications are:
» Chemical and petrochemical industry
* Paint and solvent industry
* Gas-processing industry

* Municipal areas.
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Control Unit

Figure 2-1. Enclosure

1 Power Supply 5 Cable entries

2 Channel Relay Board 6 Backup Battery

3  Channel Board 7 Enclosure with mounting holes
4

Sensor Extension Board

Wall Mount Enclosure
The Control Unit:

* is housed in an ABS enclosure in accordance with IP 56
and NEMA 4X

* dimensions are 515 mm x 277 mm x 129 mm (20 x 11 x 5 inches)

» cable entry points are not provided, but are are predesigned on the
bottom of the enclosure (0.75" or M20)

» front panel is molded with predesigned holes for fully equipped
configuration (eight channels)

* is mounted by four screws (1/4 - 20 or M6).
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Power Supply
* The 100 W power supply accepts main AC and DC power.

* In case of loss of main power, the power supply automatically
switches to backup battery.

« Power source for detector is 24 VDC.

Backup Battery

Two batteries in series (12 VDC/2.2 Ah lead acid) can be used in the
Control Unit as an option. The batteries supply 20 minutes of backup for
eight catalytic combustible sensors.

To activate battery backup, the pc software must be configured. Go to
Settings, Service Function, Device Settings. Check the Battery Backup
box to activate, save and then download settings to the Control Unit.

Do not use primary non-rechargeable batteries.

Operation under back-up power is indicated by the Power LED blinking
on the front panel.

Main Board
The Main board microcontroller includes:
* watchdog
* internal buzzer (85 dB)
» standard common outputs
* battery charger circuit.
All necessary information is stored on the Main board.

The following communications are possible:
» 1 Ethernet configurable for ModBus TCP/IP (galvanically isolated)
* 1 RS485 configurable for ModBus RTU (galvanically isolated)
* 1 USB configurable for ModBus RTU.

NOTE: Communication doesn’t interfere with operation of the
Control Unit.
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« For SCADA visualization software, all three interfaces can be used.

« For service access, as a safety precaution, only the two ModBus
RTU communications can be used.

Standard common outputs are incorporated:

» two SPDT (Single Pole Double Throw) relays common alarm
(ALARM 1 and ALARM 2)

» one DPDT (Double Pole Double Throw) relay common fault
* two addressable common horn relays.

Display Board
The Display board, located on the back side of the lid, includes:

* microcontroller

+ watchdog

* push buttons

» graphic display (128x64).

Sensor Extension Board
The sensor extension board is used to:

e attach channel boards

¢ connect internal communication.

NOTE: See Chapter 3, "Sensor Connection".

Channel Board
The channel boards are set to communicate with 4-20 mA transmitters.
Every board:

* includes four LEDs (A1, A2, Status, Power)

+ attaches to the Channel connectors
(four on the Main board, four on the Sensor Extension board).

Sensor power and connection is designed as "fail-safe"
(wrong connection/configuration does not damage the remote sensor).
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Channel Relay Board
Every Channel Relay board:
* provides eight output relays

* is connected to the Main board or Sensor Extension board (one by
one) via connectors.

Relays are fully user-configurable from the front panel or connected PC
via configuration software.

Two optional SPDT (Single Pole Double Throw) relays per channel
(eight relays per four channels) are configurable for individual alarms:

* Normally open/closed

* Normally energized/de-energized
+ Latching/non latching

* Increasing/decreasing

* N out of m voting

» Grouping

NOTE: Contacts are resistive load.
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Front Panel

The Front Panel enables communication with the Control Unit
and is used to:

* monitor the status of all connected field sensors

* determine system settings

« configure all settings.

Figure 2-2. Front Panel

1 Common LEDs 4 Alarm Acknowledgement
2 Alarm Reset 5  Graphic Display
3  Control Push Buttons 6  Channel Status Info LEDs

Graphic Display
The Control Unit has a large, 128 x 64 pixel graphic display which
shows information for all channels. See Chapter 4 for symbol

explanation.

Figure 2-3.Graphic Display
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Control Push Buttons

Using the control push buttons, the user can operate the menu prompt
as shown below. For more information, see Chapter 4.

Right button [ J ]

Up Button [ N ]
Left button [ ESC |

Down button [ V' ]

Alarm Acknowledgement

Alarm Reset

Channel Status Info LEDs

Each of the eight Control Channels has four LEDs for monitoring unit
operating status.

Figure 2-4. Channel Status Info LEDs



1. The green Power LED:
Channel is powered and enabled by the system.

2. The yellow Status LED:
Channel is in a fault condition.

Blinking LED (0.5 Hz):
Channel is disabled.

3. The red Alarm 1 LED:
First alarm level is reached. It further indicates the specific status:

4 Hz blinking:

First alarm level is reached, but not yet acknowledged
Steady:

First alarm level is acknowledged, but still inside alarm range
0.5 Hz blinking:

First alarm is configured as latching. Measured value is out of
alarm level and not yet reset.

4. The red Alarm 2 LED:
Second alarm level is reached. It further indicates specific status:

2-8

4 Hz blinking:

Second alarm level is reached, but not yet acknowledged
Steady:

Second alarm is acknowledged, but still inside alarm range
0.5 Hz blinking:

Second alarm is configured as latching. Measured value is out
of alarm level and not yet reset.



Unit Status Info LEDs

Figure 2-5. Unit Status Info LEDs

1. Green Power LED:
Control Unit is powered.
* Blinking LED:
battery power supply.

2. Yellow Failure LED:
Sensor is in fault condition.

3. Yellow System LED:
Control Unit has a system fault.



Chapter 3,
Installation

NOTE: Reference shipping documents and carton label to check that
delivered components are correct before installation.

* The installation location for the Control Unit must be outside the
potentially explosive area and free of corrosive gases.

» Sensors for use in the potentially explosive area must have the
appropriate approval and be installed in accordance with all
relevant local and national regulations.

» The gas warning system must be installed by qualified personnel
after reading the supplied documentation.

» All relevant local and national regulations and instructions must be
observed.
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Mechanical Installation

Figure 3-1. Mounting Drawing [dimensions in inches (mm)]

Mount the Control Unit as follows:
1. Mark holes for the four fixing screws as shown in FIGURE 3-1.
Drill four holes of appropriate diameter for the wall plugs.
Lift the front panel from the enclosure.
Attach the unit to the wall with the appropriate screws.

o e

Return the lid to the resting position.

Electrical Installation

A CAUTION

The control system must be installed in compliance with
applicable regulations; otherwise, an unsafe condition may
exist.

During installation, use the internal earth connection to ground the
instruments.
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If an external earth connection is permitted or demanded by the
local authorities, it serves merely as additional earthing.

Select an installation location that complies with the environmental
conditions indicated in the technical data.

When installing the Control Unit, the following conditions must be
met to comply with the European EMC Directive

« Afault-free ground or fault-free potential bonding conductor
must be provided when connecting devices to the main
power supply.

* Ensure an appropriate supply voltage in accordance with
EMC directives.

» If the devices are supplied from a direct voltage (DC) source,
the supply cable must be shielded.

» All sensor and control cables must be shielded.
+ Shielded cables must have at least 80% coverage.

» Control and sensor cables must be installed physically
separate from power supply cables.

» Shielded cables must be laid in a group. If cable lengths are to
be extended using terminal boxes, the boxes must be shielded
and internal connections must be kept as short as possible.

* The control system can be simultaneously connected to
AC voltage and 24 VDC (to enable an automatic power switch
to 24 VDC voltage if the AC main supply fails).

Power Supply

Standard power supply 110-230 VAC/24 VDC (100 W) is used to
power internal circuits and attached sensors.

A switch or circuit-breaker shall be included in the building
installation in close proximity to the equipment and within easy
reach of the operator. It shall be marked as the disconnecting
device for the equipment.

Main voltage is connected to terminal L (Line), N (Neutral), and
ground.
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Figure 3-2. Connecting the Main Supply

Sensor Connection

+ The sensor must be connected to the terminals on the Main board
or Sensor Extension board (See Appendices C and D for details).

A CAUTION

Follow the instructions for components subject to damage
from static electricity!

* Incorrect connection of the sensors will not damage the Control
Unit or the sensor.

* The wiring diagrams for different sensors are shown in Appendix B.
The sensors must be connected to the terminals using shielded
cables.

» For the number of wires and the maximum cable length for each
sensor type, refer to the specific sensor operating manual.
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Chapter 4,
Operation

The integrated operation/display unit:
« is the control system user interface
» displays alarms, warnings, and system parameters.

» Connecting the operating unit to a PC enables a user-friendly
operator interface.

* Input fields are set up as selection fields as much as possible,
with all known inputs displayed. Selection is cursor-controlled
for easy display unit use.

Basic Screen
The basic screen displays information about active channel status

(active, inhibit, and in service) including information about the system
(system date and time).

Figure 4-1. Basic Screen

1  System Date 5  Actual Value

2  FlameGard Status 6  Battery Status

3 Channel Number 7  Status Information
4  System Time 8  Events Archive
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System Date and Time:
Actual preset values for events archive (default is DD/MM)

Channel Number:
Position of the channel board [counted from left to the right on the
Main board (1 ... 4) and the Sensor Extension board (5 ... 8)].

Status Information:
Information about channel status (alarm, fault, in service, etc;
see symbols)

Actual Value:
Measured value of gas concentration.

Events Archive:
Last 700 events (alarms, alarm acknowledgement and reset, faults,
calibrations, etc.) are stored in memory and can be user-restored.

Status Info Symbols

Alarm 1:
Displays if alarm level is reached

Alarm 2:
Displays if alarm level is reached

Overrange:
Displays if channel signal is above the range
(more than 105 % of full scale).

Underrange:
Displays if channel signal is below the range
(less than -5 % of full scale)

Sensor Fault:
Displays if a sensor connection is broken or shorted or
if signal falls below -10% of full scale

Internal Channel Fault:
Displays if Channel board has a system fault

In Service:
Displays if channel is in service mode (calibration)
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Inhibit:
Displays if channel is inhibited

STEL Alarm:
Displays if STEL alarm is reached

TWA Alarm:
Displays if TWA alarm is reached

Battery included and fully charged

Battery included but discharged
(Symbol starts blinking if battery cable disconnected)

Battery not included
« If FlameGard is connected to the mA Channel board, the basic
screen contains additional symbols for FlameGard status:

- FlameGard Detector is connected — No Flame

Warning - FlameGard Detector is in the first alarm
condition

Alarm - FlameGard Detector is in second alarm
condition

« The channel where an alarm condition is reached first is identified
by blinking value.
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Controls

Located on the front panel are four control push buttons for Control Unit
operation and configuration.

SYMBOL PRESS BUTTON
TO CAUSE UNIT TO:

ENTER: enter a lower menu or accept the change
. UP: change values/options
. DOWN: advance the cursor to the next position
. ESCAPE: exit the upper menu or cancel the change

ACKNOWLEDGEMENT: disable the audible signal when alarm occurs

RESET: reset alarm relays to normal operating
conditions when a measured value
drops below the latching alarm level



Using the Hotkeys

Pressing some of the front panel control push buttons for a longer
period accesses some additional basic screen features.

UP:
Pressing button for five seconds changes the
language from English to one of 10 local languages
and back

ESCAPE:
Pressing button for five seconds starts the GasGard
XL Selftest Process, testing the:

* LCD display
* LEDs
* internal buzzer.
Atfter the selftest, the firmware version of all assigned boards displays:
*+ C1...C8 - Channel boards
* R1... R2 - Relay boards
» D- Display board
* M — Main board.



Viewing Channel Information

. 1. Viewing the Basic Screen, press [ENTER].
. 2. Select the channel by pressing [DOWN]

3. Press [ENTER] to confirm.

The next screen (above) shows channel information as:

1 - Channel number 4 - Measured gas value and unit or channel state

2 - Measured gas 5 - Preset alarm levels

3 - Active Channel Symbol

NOTE: To change gas type, unit of measure or alarm levels, see the
Quick Startup Guide (P/N 10095757) or Chapter 6.
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Viewing Events Archive
. 1. Viewing the Basic Screen, press [ENTER].

. 2. Select the Event Archive button by pressing [DOWN]

. 3. Press [ENTER] to confirm.

The next screen (above) shows channel information as:

1 - Event Date 3 - Channel Identification
2 -Event Time 4 - Event Description
. 4. Scroll the Events Archive by pressing [DOWN] or [UP].



List of Assigned Events

00 Device Turned On 27 Master Calibration Saved

01 Communication OFF 28 New Calibration Saved

02 Communication ON 29 Coil Relay 1 FAULT

03 Board Reset 30 Coil Relay 2 FAULT

04 Alarm1 ON 31 Coil Relay 3 FAULT

05 Alarm1 OFF 32 Coil Relay 4 FAULT

06 Alarm1 Acknowledgement 33 Coil Relay 5 FAULT

07 Alarm1 Reset 34 Coil Relay 6 FAULT

08 Alarm2 ON 35 Coil Relay 7 FAULT

09 Alarm2 OFF 36 Coil Relay 8 FAULT

10 Alarm2 Acknowledgement 37 Main Power Supply OFF

11 Alarm2 Reset 38 Main Power Supply N

12 UnderRange 39 Low Battery

13 OverRange 40 Battery FAULT

14 STEL alarm ON 41 Common Coil Relay Horn2 FAULT
15 STEL alarm OFF 42 Common Coil Relay Horn1 FAULT
16 STEL alarm Acknowledgement 43 Common Coil Relay Alarm2 FAULT
17 TWAalarm ON 44 Common Coil Relay Alarm1 FAULT
18 TWAalarm OFF 45 Common Coil Relay Fault FAULT
19 TWA alarm Acknowledgement 46 RAM Check FAULT

20 Sensor FAULT 47 ROM Check FAULT

21 System FAULT 48 System Password entered

22 Start of Calibration 49 Calibration Password entered

23 ZG accepted 50 Read FAULT

24 SG accepted 51 Write FAULT

25 FAULT of ZG result

26 FAULT of SG result




Chapter 5,
Configuration

All GasGard XL Control Unit parameters can be configured by using:

» front panel control push buttons

» configuration software tool (see Chapter 6).

Two menus allow the user to change unit parameters:

(1) System Menu
The System menu:

» enables the user to change any parameter needed for application
requirements

* is accessible only by an access password.

From the System menu, the user can enter additional Control Unit
set-up menus:

* Relay Setting menu (to set up individual relay parameters)
+ Calibration menu (to calibrate all channels)

* General Setting menu (to set up general unit parameters).

(2) Calibration Menu

The channel boards are configured to accept 4-20 mA input signals
from two-wire or three-wire remote transmitters. The controller does not
require any calibration.

NOTE: There are different passwords for the System menu and
Calibration menu. Passwords can be set in the General Setting
menu.
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System Menu

The System menu allows full unit configuration:
* Modifying channel parameters
» Setting output relays (Relays Setting menu)
+ Calibration (Calibration menu)
* General settings (General setting menu).

. 1. Simultaneously Press [ENTER] and [ESCAPE] and
hold for one second.

» Useris prompted to enter the password.

» Access Password is any number from 1 to 9999.

» The factory password preset value is 123.
2. Use [UP]; [DOWN] and [ENTER] to enter the password.
3. Press [ENTER] to confirm the password.

» If password is valid, the System menu screen appears.

The System menu screen (above) displays:

1 - Channel Board Identification Mark

2 - Relay Board Identification Mark

3 - Setting Icons
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1. Channel Number
If selected, the Channel Number allows user to set channel parameters.

NOTE: The Channel board Identification Mark must be selected by user
to confirm that a channel board is inserted in the slot.

2. Relay Board Identification Mark

The Relay board Identification Mark must be selected by the user to
confirm that a channel relay board is inserted in the slot:

» Left mark is for the first board
(connected to the Main board), counting from the left

* Right mark is for the second board
(connected to the Sensor Extension board), counting from the left).

3. Setting Icons
Marking icons enable the user to enter an additional submenu:

. Relays setting menu (individual relays modification menu;
see Chapter 5, "Modifying Channel Parameters").

. Calibration menu (channel calibration; see Chapter 5,
"Calibration")

General setting menu (general parameters setting; see
Chapter 5, "General Setting Menu")

ENTER:

UP:

DOWN

ESCAPE:

—_

Use control push buttons to select an item to set.
2. Press [ENTER] to confirm the selected item.
NOTE: A selected setting item is inverse and non-blinking.

NOTE: Pressing [ESCAPE] exits the System menu.
5-3



3. Use control push buttons to:

- Accept changes and leave menu

- Do not accept changes and leave menu

- Return to the System menu.

Description of Channel Parameters
1. Enter the System menu (see Chapter 5, "System menu").

2. Use the control push buttons to select a channel number to modify.
3. Press [ENTER] to confirm.
» The first of two configuration screens appears:

Inhibit:
ATEX:

Range:
Sensor:
MG:

5-4

Marking inhibits the channel

Marking presets alarm and relay conditions according to
ATEX 94/9 requirements

Defines measuring range and units

Specifies sensor head to be connected

Defines measuring gas

Alarm 1 value threshold and

Alarm 2 value threshold )
(Default value in ATEX version)

Rising value will activate alarm

Falling value will activate alarm

Alarm is automatically deactivated

Alarm is latched until acknowledgement by [RESET].



NOTE: Use [DOWN] to toggle between the two screens.

* The second screen displays:

Delay: Time delay for alarm activating (0 — 180 seconds);
In ATEX version default value is “0”.

Hysteresis: Defines Alarm 1 and Alarm 2 hysteresis
(from 0 to £2.0 % full scale).

Dead Band: Defines zero baseline (from 0 to +5.0 % full scale).
Default is £2.0 %.

* If FlameGard is selected from the sensor list, the setting menu
changes to the following screen. (The second screen contains only
the "Delay" parameter.)

4. Use the control push buttons the set the following:

- Accept changes and leave menu

- Do not accept changes and leave menu

- Return to the System menu.
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Modifying Channel Parameters
1. Enter into System menu (see Chapter 5, "System Menu").

2. Use control push buttons to select a channel number to modify and
press [ENTER] to confirm.

» First of configuration screens appear (left figure).

NOTE: Use [DOWN] to toggle between the two screens:

3. Use control push buttons to select required parameter.

Right (ENTER) button [ .1 ]
Up Button [ N ]

Left button [ ESC ]

Down button [ ¥ ]

4. Press [ENTER] to confirm the selected parameter.
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5. Use the control push buttons to change parameter value.
6. Press [ENTER] to accept the changes.

NOTE: Pressing [ESCAPE] toggles to the upper menu.

» If FlameGard is selected from the sensor list, the Setting menu
changes to the following single screen:

7. Use the control push buttons to set:

- Accept changes and leave menu
- Do not accept changes and leave menu

- - Return to the System menu.

Relay Setting Menu

The Relay Setting menu enables the user to configure each relay in
relation to each channel.
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Description of Relay Parameters
1. Enter into the System menu.

2. In the System menu, select the item for “Relay Setting Menu” and
press [ENTER] to confirm (see Chapter 5, "System Menu").

Right (ENTER) button [ J ]

Up Button [ N ]
Left button [ ESC ]

Down button [ ¥ ]

* The first of two confiquration screens appears:

(1) Horn Relay Number (H01-H02):
Position of the horn relay on the Main board

(2) Relay Status: o )
Defines contacts position in de-energized status
NE - normally energized
ND - normally de-energized



(3) Relays Voting (V):
Allows user to set the voting of the selected relays

(4) Relay Number (R01-R16):
1-8 Channel Relay board No. 13
9-16 (Channel Relay board No. 2

(5) ATEX Status:
Defines the selected relay is related to the channel
being configured according to ATEX regulation. ATEX
channels are displayed in bold nhumbers on the screen.
Some relay parameters are limited [e.g., user can only
set the normally energized (S: NE) selection]

(6) Channel Number:
Relates the relay to the selected channel
(bold number indicates channel is configured according
to ATEX regulation)

(7) Configuration Grid:
Setting the following items to the grid defines the
status on the selected channel that activates the
selected relay:

- Alarm 1 is set

- Alarm 2 is set

- STEL alarm 2 is set

- TWA alarm 2 is set

m = &y A

- Fault is set

(8) Battery/Power Relay Control:
Sets the relay that is energized when:

. - Main power is OFF and Control Unit is battery powered
- Low battery voltage

Relay is set using these symbols:
-~ - Not selected

o - Selected

NOTE: Use [DOWN] to toggle between the two screens.



Example of Relay Configuration

Relay HORN no. 1:

» is configured as normally de-energized (ND).
* is not activated if power is OFF or battery is depleted
« is voted if four out of five conditions are met and
» is energized if at least four of these conditions are met:
» Channel 2 goes into alarm 1
« Channel 3 goes into alarm 2
» Channel 4 goes into STEL alarm
» Channel 5 goes into TWA alarm
» Channel 6 goes into FAULT.

Modifying Output Relays
1. Enter into the System menu.

2. From here, select "Relay Setting Menu" and press [ENTER] to
confirm (see Chapter 5, "System Menu").

» The first of the configuration screens appears.

NOTE: Use [DOWN] to toggle between the two screens.
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3. Use control push buttons to select and change required parameter.

Right (ENTER) button [ J ]

Up Button [ 1]
Left button [ ESC ]
Down button [ V' ]

4. Press [ENTER] to accept the parameter changes.

NOTE: Pressing [ESCAPE] returns unit to the upper menu.

5. Use control push buttons to:

- Accept changes and leave menu

- Do not accept changes and leave menu
- Return to the System menu.

NOTE: Common relays are not configurable. Their condition is set
to the following fixed settings:

Fixed Setting for Common Relays

Alarm 1 on any channel de-energizes common Alarm 1 relay
on the Main board.

Alarm 2 on any channel de-energizes common Alarm 2 relay
on the Main board.

Fault on any channel de-energizes Fault relay on the Main board.

System fault de-energizes Fault relay on the Main board.
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General Setting Menu

The General Setting menu allows the user to:

» configure access passwords for the system and Calibration menu
* set parameters.

1. Enter the System menu (see Chapter 5, "System Menu").

2. Use the control push buttons to select "General Setting Menu";
press [ENTER] to confirm.

Right (ENTER) button [ . ]

Up Button [ N ]
Left button [ ESC ]
Down button [ ¥ ]

» The first configuration screen appears:

1 - Language: Setting required language

2 - System Psw: Setting system password (factory preset password is: 123)

3 - Battery Back Up: Select if battery backup is used

4 - Calibration Psw: Setting calibration password (factory preset password is: 321)

5 - RESET Psw: Setting alarm reset password (factory preset password is: 0)

NOTE: Setting any above password to 0 disables the password.

NOTE: Use [DOWN] to toggle to the second screen.
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1- Modbus RTU: Defines the RS 485 / USB communication parameters
ADR -  unit address
Speed — communication speed
Parity — setting the parity (Even/Odd)

2 - Modbus TCP / IP: Defines the Ethernet communications parameters
ADR - unit IP address
MASK - subnetwork mask
GATE - gateway

NOTE: Use [DOWN] to toggle to the second screen.

1 - Time/Date: Define time or date format (dd.mm. or mm.dd) can be selected

2 - User Unit:  Define measuring units

w

Use control push buttons to select and change required parameter.

&

Press [ENTER] to accept the parameter changes.

NOTE: Pressing [ESCAPE] toggles to the upper menu.
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Right (ENTER) button [ . ]

Up Button [ N ]
Left button [ ESC ]
Down button [ ¥ ]

5. Use control push buttons to:
- Accept changes and leave menu

- Do not accept changes and leave menu

- - Return to the System menu.
Calibration

Calibration (4 - 20 mA)

Channel boards are configured to accept 4 - 20 mA input signals from
two-wire or three-wire remote transmitters. The controller does not
require any calibration.

During calibration of MSA's Ultima X Gas Monitors, the GasGard XL unit
shows the following:

» For combustibles and toxics, if cal enable is ON, the 3.75 mA
signal does not show a fault or underrange state on the GasGard
XL unit. The display may show 0 or some negative value,
depending on the Dead Band Around Zero setting.

» For oxygen, if cal enable is ON, the 21 mA signal causes the
GasGard XL to go into an overrange status. As soon as the signal
drops below 20.4 mA, the user must clear this state by pressing
the RESET button.
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Chapter 6,
Configuration Software

Installation and Start up

For software installation, copy the [GASGARD XL] folder from the
installation disc into the user’s own directory.

NOTE: To run this software, Java module must be installed on the
user’s computer.

To launch the application, run the file "run.bat" from the user’s directory.

NOTE: For easy access, create a shortcut on the
computer desktop.

Hardware Requirements: PC, 512 MB RAM, CPU 1.5 GHz or higher

System Requirements:  Windows 2000, Windows XP

Software Requirements: Java 6 SE or higher
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Application

Figure 6-1. Main Applications Screen

The main Application screen contains four basic parts:

1 - Menu Bar 3 - Main Screen

2 - Toolbar 4 - Status Bar

Menu Bar
The menu bar has four pull down menus for application functions:
» File
* View
» Settings
* Help.
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File
From the File menu, the user can:
» send or receive a configuration to the device unit
* load or save a configuration to or from a file
* print
« exit the application

View
From the View menu, the user can switch between four basic screens and show or hide
the toolbar and status bar.

NOTE: For easy access click on the toolbar icon to show a particular screen.

The user can select from the following options:
» Channels
» Outputs
+ Calibration
* Logs

Settings

From the Settings menu, the user can select from:
» Connection Type option
+ Service Function option.

This application allows communication with devices via serial or USB port. The user must
select one port to use for communication.

The Service Function option enables the user to set:
* language
+ device address
+ |P address
* mask.

The window also shows firmware version information.

Help
The Help menu assists the operator in using the application.

Multilingual System

The Configuration software is multilingual; for individual languages, use
the "lang.properties” configuration file.

For additional local language configuration software, contact MSA or an
MSA representative.



Setting Up Channels

Figure 6-2. Setting up Channels

The window displays the status of all eight channels and allows configuration.

UPLOAD button: Allows user to upload configuration from the GasGard XL unit

DOWNLOAD button: Allows user to download configuration to the GasGard XL unit

OPEN Button: Opens the GasGard XL configuration saved on the hard drive

SAVE button: Saves the GasGard XL configuration to the hard drive




Setting Up Output Relays

Figure 6-3. Setting up Output Relays

The window shows the outputs for the connected devices.

For each channel and each output relay, the user can select:

Alarm 1
Alarm 2
STEL
TWA or
Fault.

For each selected channel, the drop-down menu enables voting
selection. Voting can be set from 1:1 up to 42:42.
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Chapter 7,
Maintenance

» The Control Unit requires no special maintenance or cleaning,
apart from verifying that it responds appropriately when performing

sensor calibration checks.

» For SIL 2 (Safety Integrity Level) sensor applications, the
calibration intervals must be reduced appropriately.

» Check the calibration of sensor(s) connected to the Control Unit

according to your company’s safety manager.

Table 7-1. Accessories and Spare Parts

DESCRIPTION PART NO.
Sensor Extension Board (for channels 5 - 8) 10081676
Channel Relay Board 10081677
Channel Board 4 - 20 mA 10081674
GasGard XL, manual 10091922
EMC Filter (to be used with external. 24 VDC supply) 10081680
Back-up battery (2.2 Ah Kit) 10089924
Back-up battery 10093414
Display Board 10081679
Lid for housing with touch pad and gasket (w/o screws) 10081774
Flat ribbon cable (Main Board to Display Board) 10081775
Set of Lid fixing screws 10081909
Spare battery for Main Board 10031402
Main Board (channel 1 — 4) 10085436
Fuse 250 V 10089808
Spacers for relay channel board [set of 6] 10089913
Screw for Sensor Extension Board (need qty. 13) 10095004
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Chapter 8,

Technical Specifications and

Certifications

Table 8-1. Technical Specifications

Power Supply

100 VAC - 240 VAC 50/60 Hz 2.5 A 100 W

24 VDC 4 A

Main supply voltage fluctuations are not to exceed
10% of the nominal supply voltage

Sensor Power Supply

24 VvDC

Connection Modes

2, 3 wires

Terminal Board

for copper wires up to 2.5 mm?

Input Signals

4-20mA

Output: Relay Contacts

5/6 A 240 VDC resistive

Alarm Thresholds

ALARM 1 (Warning) adjustable from 5 to 100% full
scale (80% LEL for ATEX version)

ALARM 2 (Alarm) adjustable from 5 to 100% full scale
(80% LEL for ATEX version)

Electronic Speed of Response

< 1 sec to reach 100 % full scale

Span/Zero Drift

< +0.5 % full scale +1 digit/month

Accuracy/Repeatability

< +1 % full scale £1 digit

Operating Temperature

-10 to +50°C (14 to 122°F)

Storage Temperature

-20 to +75 °C (-4 to 167°F)

Ambient Humidity

0 to 90%, non condensing

Ingress Protection

IP 56, NEMA 4X

Dimensions (W x H x D)

515 x 277 x 129 mm (20 x 11 x 5 inches)

Weight 5 kg (7 kg with battery) [11 Ibs. (15 Ibs. with battery)]
Pollution Degree 2
Altitude 2000 m (6561 ft)

Installation Category

The GasGard XL Controller is for indoor use only.



Approvals

cCSAus Certification Mark
Ordinary Location to UL/CSA 61010-1
with performance to the controller portions of

CSA 22.2 No. 152 and ISA 12.13 standards.



Appendix A,
Sensor List

Table A-1.GasGard XL-compatible Sensors

4 - 20 mA TRANSMITTERS

FlameGard

SafEye

Standard 4-20 mA transmitter

ULTIMA X (2-wire)

ULTIMA X (3-wire)

ULTIMA X IR

A-1



Appendix B,
Wiring Diagrams

Figure B-1. Flamegard® Flame Detector

Figure B-2. SafEye® Open Path Gas Detector
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Figure B-3. Ultima® X (Two-wire)

Figure B-4. Ultima X® (Three-wire)



Figure B-5. Ultima® X IR Sensor



Appendix C,
Individual Relay Connections

Figure C-1. Individual Relay Connections
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Appendix D,
Terminal Connectors

Figure D-1. Main Board

Figure D-2. Sensor Extension Board



Figure D-3. Channel Relay Board
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GASGARD XL MAIN P.C. CONNECTIONS

Sensor
+24\/K] INYO | GND/D
-
T (GND)
\ 1 (SIG)
— (PWR)
€L

ULTIMA XE or XIR (3 WIRE)

(SEE NOTE 10)
GASGARD XL MAIN P.C. CONNECTIONS
Sensor
+24\/K| INYO | GND/D
r/ \J (SIG)
Y (PWR)
g
ULTIMA XE (2 WIRE)
(SEE NOTE 10)
GASGARD XL
MAIN P.C. CONNECTIONS
Sensor
+24\/K| INvO | GND/D
. \J (4-20mA)
7 (Return)
L
POWER ——— (Power)
SOURCE | (Return)
(18-32 VDC)
SafEye

(SEE NOTE [I2)

GASGARD XL
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MSA Permanent Instrument Warranty

1. Warranty- Seller warrants that this product will be free from
mechanical defect or faulty workmanship for a period of eighteen
(18) months from date of shipment or one (1) year from installation,
whichever occurs first, provided it is maintained and used in
accordance with Seller's instructions and/or recommendations. This
warranty does not apply to expendable or consumable parts whose
normal life expectancy is less than one (1) year such as, but not
limited to, non-rechargeable batteries, sensor elements, filter,
lamps, fuses etc. The Seller shall be released from all obligations
under this warranty in the event repairs or modifications are made
by persons other than its own or authorized service personnel or if
the warranty claim results from physical abuse or misuse of the
product. No agent, employee or representative of the Seller has
any authority to bind the Seller to any affirmation, representation or
warranty concerning the goods sold under this contract. Seller
makes no warranty concerning components or accessories not
manufactured by the Seller, but will pass onto the Purchaser all
warranties of manufacturers of such components. THIS
WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES,
EXPRESSED, IMPLIED OR STATUTORY, AND IS STRICTLY
LIMITED TO THE TERMS HEREOF. SELLER SPECIFICALLY
DISCLAIMS ANY WARRANTY OF MERCHANTABILITY OR OF
FITNESS FOR A PARTICULAR PURPOSE.

2. Exclusive Remedy- It is expressly agreed that Purchaser's sole
and exclusive remedy for breach of the above warranty, for any
tortious conduct of Seller, or for any other cause of action, shall be
the repair and/or replacement at Seller's option, of any equipment
or parts thereof, which after examination by Seller is proven to be
defective. Replacement equipment and/or parts will be provided at
no cost to Purchaser, F.O.B. Seller's Plant. Failure of Seller to
successfully repair any nonconforming product shall not cause the
remedy established hereby to fail of its essential purpose.

3. Exclusion of Consequential Damage- Purchaser specifically
understands and agrees that under no circumstances will seller be
liable to purchaser for economic, special, incidental or
consequential damages or losses of any kind whatsoever, including
but not limited to, loss of anticipated profits and any other loss
caused by reason of non-operation of the goods. This exclusion is
applicable to claims for breach of warranty, tortious conduct or any
other cause of action against seller.



General Warnings and Cautions

A WARNING

. The Ultima X Sampling Module - DC Pump Model described in this

manual must be installed, operated, and maintained in strict
accordance with the labels, cautions, warnings, instructions, and
within the limitations stated.

An Ultima X Sampling Module - DC Pump Model is designed to
sample gases or vapors in air. It cannot sample the concentration
of gases or vapors in steam or condensing streams or inert or
oxygen deficient atmospheres.

. The unit must not be painted. If painting in an area where this unit

is located, ensure that paint is not deposited on the module inlet
fitting. Such paint deposits interfere with the sampling process and
can result in improper readings.

Sensors are sealed units containing a corrosive electrolyte. Should
a sensor develop leakage, immediately remove it from service;
then, remove it from its housing assembly and discard it properly.
Ensure that the electrolyte does not contact skin, eyes, clothing or
circuitry; otherwise, personal injury (burns) and/or equipment
damage may result.

Use only genuine MSA replacement parts when performing any
maintenance procedures provided in this manual. Failure to do so
may seriously impair instrument performance. Repair or alteration
of the Ultima X Sampling Module - DC Pump Model, beyond the
scope of these maintenance instructions or by anyone other than
an authorized MSA service person, could cause the product to fail
to perform as designed, and persons who rely on this product for
their safety could sustain severe personal injury or death.

Properly vent the exhaust of this unit to a safe area. Improper
venting of the exhaust can cause personal injury or death.

Extremely high concentrations of combustible gas or vapor
between the lower explosive limit (LEL) and the upper explosive
limit (UEL) will cause the indication on the Ultima X Gas Monitor to
indicate full scale or above full scale. If the concentration level is
further increased and exceeds the UEL, the display will continue to
show an above scale indication. Gas or vapor concentrations
above the UEL are extremely dangerous since the instrument
cannot measure them accurately, and when reduced by the
addition of air to a level below the UEL, they again constitute a



violently explosive mixture. Therefore, every alarm causing
condition or situation must be investigated to determine that the

area being monitored does not contain a gas or vapor in air
mixture that exceeds the LEL or UEL.

FAILURE TO FOLLOW THE ABOVE WARNING CAN RESULT IN
SERIOUS PERSONAL INJURY OR DEATH.

1.

A CAUTION

Perform periodic leak check on all of this unit's flow System
components and fittings. Ensure the flow is within specifications.

. As with all sensors, high levels of, or long exposure to, certain

compounds in the tested atmosphere contaminate the sensors. In
atmospheres where an Ultima X Sampling module - DC Pump
Model may be exposed to such materials, calibration should be
performed frequently to ensure that channel operation is
dependable and display indications are accurate. Ensure the flow
is checked to be within specifications.

The only absolute method to ensure the proper overall operation of
this unit is to check the associated sensor (s) with a known
concentration of the gas for which it has been calibrated.
Consequently, calibration checks must be included as part of the
routine inspection of the system along with ensuring flow to be
within specifications.

FAILURE TO FOLLOW THE ABOVE CAUTION CAN RESULT IN
INJURY, PRODUCT DAMAGE, AND/OR AN UNSAFE CONDITION.
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Chapter 1,
General Information

Introduction
The Ultima X Sampling Module - Pump Model:

* must be used with an Ultima X Gas Monitor (available separately)

» draws a gas sample from the monitored area, through a sample
line (available separately) to the Ultima X Gas Monitor sensor

* samples areas that are remote, inaccessible, too hot or too cold for
direct sensor monitoring, such as:

* ducts carrying combustible or toxic gas

* wet wells, water vapor in the sampling must not condense
(RH must be less than 95%)

* printing drying ovens
* blanking or inerting operations
» comes equipped with necessary flow components (excluding

gas sample line) to properly deliver gas samples to the Ultima X
Gas Monitor

* must be used with a special flow cap for use on the Ultima X
Monitor to ensure proper sensor sampling (available separately)

A properly-installed unit for a single Ultima X Gas Monitor is shown in
FIGURE 1-1. It is also possible for one Pump Sampling Module to
supply sample gas for up to three Ultima X Gas Monitors. This procedure;

« is useful when monitoring up to three different gases
* requires additional Ultima X Gas Monitors with individual flow caps
» is further detailed in Section 2, "Installation."

When using Ultima XIR Gas Monitor(s). locate the Ultima XIR sensor on
the exhaust side of the sample module (FIGURE 1-2) to ensure the
most accurate readings (the three-way valve from the XIR flow cap
must be installed on the inlet side of the pump).

Unpacking Unit

Carefully unpack your Pump Sampling Module (and Ultima X Gas
Monitor, if also newly purchased) from shipping carton(s). Compare
enclosed items with the packing list to ensure all parts ordered were
received; contact shipper or carrier if discrepancies exist.
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Figure 1-1. Sampling Module Installation
with Ultima X Oxygen, Toxic,
and Catalytic Combustible Sensors



Figure 1-2. Sampling Module Installation
with Ultima XIR Sensors



Each Pump Sampling Module package contains:

*  Pump Sampling Module

* Flow cap for one Ultima X Gas Monitor
* Tubing and in-line Filter

* End-of-line Filter

¢ Instruction Manual

Unit Identification

There is one possible pump Sampling Module configuration:
» Explosion-proof (P/N 10043264) unit.

Reference the identification label located on the side of the unit
(FIGURE 1-3). See TABLE 1-1 for unit specifications.

Figure 1-3. Identification Label



Table 1-1.

Performance Specifications
for Ultima X Sampling Module - Pump Model

MAXIMUM POWER

8.5 watts at 9 to 30 VDC

CONSUMPTION

CABLE Four conductor, shielded, 18 AWG (typical)
REQUIREMENTS

SAMPLE 30 seconds at 0.5 LPM with 50 feet (15.25 meters)

TRANSPORT TIME

of .180 (4.57 mm) ID sample tubing

NOMINAL SAMPLE
FLOW RATE

2 CFH (1 LPM)

MINIMUM SAMPLE
FLOW RATE

1 CFH (.500 LPM)

MAXIMUM SAMPLE
TUBING LENGTH

100 feet (30 meters)

MAXIMUM EXHAUST
TUBING LENGTH

20 feet (6 meters)

INLET FITTINGS

1/4" (6.35 mm) OD Tube Fitting

EXHAUST 1/4" (6.35 mm) OD Tube Fitting
FITTING
CALIBRATION 1/4" (6.35 mm) OD Barbed Fitting
FITTING
OVERALL 9" x 6" x 5" (228.5 cm x 152.4 cm x 127 cm)
DIMENSIONS
WEIGHT 4.5 Ibs. (2 kg)
RATING Explosion-proof enclosure, Class I,
Groups A, B, C and D, Division 1, Hazardous Locations
ELECTRICAL 3/4-14 NPT
ENTRY
FLOW FAILURE SPDT at 0.6 Amps, 125 Volts AC or 110 Volts DC
RELAY at 2.0 Amps, 30 Volts DC
TEMPERATURE -20° to 55°C (-4 to 122°F)
RANGE
HUMIDITY 15 to 95% RH, Non-condensing
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Terminology

ELECTRO-CHEMICAL SENSOR -
Sensor employing the reactions of chemicals generating electric
currents to detect certain gases.

EXHAUST GAS -
Gas after it has passed through the sensor.

FLOW RATE -
The volume-per-minute of gas in the sample line.

SPAN -
Full scale or up-scale reading on the meter display.

SPAN GAS VALUE -

Gas concentration which gives the instrument an up scale or
full scale value. This value is usually printed on the gas cylinder
containing the gas.

SPANNING -
Process of placing a full scale or up scale meter reading on the display
by using calibration span gas cylinders.

ZERO -
A zero (0) indication on the meter display usually indicates ambient air
present or no hazardous gases present.

ZEROING -
Processes for placing a zero indication on meter display.
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Chapter 2,
Installation

General

Install the sample module in the correct area classified in your facility.

* The explosion-proof model hazardous area classification is
Class I, Division 1, Groups A, B, C and D. It is important that all
local and national codes be followed when installing this model in a
classified area.

Double check the area classification of the sampling module.

Refer to FIGURE 1-3 to find the area classification label on your unit.
Ensure that the Ultima X Gas Monitor is rated properly by referring to
Ultima X Gas Monitor instruction manual (P/N 10036101) for details.

A WARNING

Do not mix units with different area classifications. All units
used in a classified area must have the proper area classifi-
cation. Otherwise, an explosion hazard will exist, resulting in
a possible explosion, injury or death.

The sampling module for a general-purpose (GP) monitor
can be a source of ignition. Install, locate and operate only
in a non-hazardous area and in accordance with applicable
codes.

If sampling from or exhausting into a separate location, the
installation requires flashback arrestors at the inlet from a
hazardous location and at the outlet to a hazardous location,
to prevent the propagation of ignition of hazardous gases.
Routinely check for pump system leaks that could create an
explosive environment inside the enclosure.

Read and follow all instructions, warnings and cautions per-
taining to this gas monitor.

FAILURE TO FOLLOW THIS WARNING CAN CAUSE IGNI-
TION OF EXPLOSIVE ENVIRONMENTS RESULTING IN SERI-
OUS PERSONAL INJURY OR DEATH.
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Mounting the Pump Sampling Module Unit
(All Models)

1. Locate the Pump Sampling Module and the Ultima X Gas
Monitor(s) in a clean, accessible location.

» Since the unit enclosure is non-corrosive, it can be mounted to
the outside of a building or in other wet environments. Note the
temperature and RH requirements.

» Use of Teflon tape or non-hardening thread sealant for
environmental reasons is acceptable.

*  When installing multiple Ultima X Gas Monitors, locate all
monitors within 18 inches (45 cm) of each other.

A CAUTION

Ensure that Pump Sampling Module or the Ultima X Gas
Monitor unit front covers are not blocked or obscured. A
blocked front cover will obscure the gas reading indication
and sampling module indications. The unit must be mount-
ed with the electrical input facing down and the label clearly
readable.

2. Mount the Pump Sampling Module and Ultima X Gas Monitor
to a wall:

¢ From the electrical condulet or

* By using optional mounting strap (P/N 10047561) and the four
holes in the rear of the units.

3. Mount Ultima X Gas Monitor SENSOR INLET facing downward

4. Mount Pump Sample Module EXHAUST tubing so that the end of
the tubing is facing downward and is the lowest point of the tubing
(see FIGURE 1-1).

A CAUTION

The Ultima X Gas Monitor must be mounted with its sensor
at the bottom of the case and the sensor inlet fitting pointed
downward; otherwise, the unit may become inoperative.
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Sample Line Placement between Pump
Sampling Module and Ultima X Gas Monitor

1. Remove all protective packaging plugs and/or caps from Pump
Sampling Module gas INLET and EXHAUST ports.

2. On new installations, skip to Step 4.
On existing installations of the Ultima X Gas Monitor, remove the
Ultima X Gas Monitor(s) red plastic sensor cap and any gaskets
remaining on the sensor. Do not remove the sensor element.

3. Install the flow block(s) on the Ultima X Gas Monitor(s) where the
red plastic sensor cap was removed in the previous step.
See FIGURE 1-1 and FIGURE 2-1.

« Additional flow blocks are available for additional Ultima X Gas
monitors.

* Refer to TABLE 2-1 for a description and part number for
additional flow blocks.

Table 2-1. Parts List

ITEM PART NO.
XE Flow Block 10041866
XIR Flow Block 10042600

4. Attach the supplied tubing to the Pump Sampling Module port
labeled "TO ULTIMA".

5. Attach the other end of the supplied tubing to the side of the flow
block (FIGURE 1-1).

* Tubing can be trimmed to ensure that there are no kinks.

* In-line filter (P/N 10051406) must be used somewhere along
the tubing length. Ensure that the arrow on the in line filter is
pointing towards the Pump Sampling Module.

A CAUTION

The in-line filter must be used before the pump module to
prevent water entry from damaging unit.

» If installing additional Ultima X Gas Monitors, install tubing
between units as shown in FIGURE 2-1. Use tubing compatible
with the gas being sampled.

» MSA tubing is available (P/N 600771).



Sample Line Placement

The pump Sampling Module draws a gas sample to the internally-
mounted Ultima X Gas Monitor sensor.

The Pump Sampling Module can be mounted up to 100 feet (30
meters) away from the monitored area.

It uses 1/4-inch (6.35 mm) OD tubing to connect the Pump
Sampling Module sample inlet to the end of the sample line in the
monitored area.

Tubing must be compatible with the sampled gas.

It takes a maximum of 30 seconds for the sample gas to reach the
Pump Sampling Module when 50 feet (15.25 meters) of tubing is
used:

* To decrease this time, shorten the sample line length.

+ Itis generally good practice to make the sample line as short
as possible.

Depending on the gas characteristics, the end of the sampling
tubing and the sample inlet should be mounted to best optimize
sampling of that particular gas. Consult your architect, facility
manager or safety engineer for guidance in proper placement of
the sampling tube inlet.

Testing for ventilation patterns is useful in establishing sample inlet
location. Smoke tubes (P/N 458481) are useful in measuring the
direction and rate of air flow to determine which areas to monitor.

The particulate filter provided should be used at the sample end of
the sample line to help prevent dirt and dust from clogging the
sample line. This filter must be compatible with the gas being
sampled.
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Figure 2-1. Three Ultima X Monitors & a Sampling Module
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» Itis recommended that a stainless steel or Teflon* sample line be
used for monitoring gases that are highly reactive such as:

* Nitrogen Dioxide

» Sulfur Dioxide

» Chlorine

» Chlorine Dioxide

* Hydrogen Chloride
*  Ammonia

* Fluorine

*  Bromine.

» With the above gases, use Filter (P/N 637921). The filter and
sample line should be inspected periodically and replaced if dirty.

A CAUTION

Do not attempt to clean the sample line by applying com-
pressed air.

All Ultima X Gas Monitors must be mounted in ambient,
interference-free air; otherwise erroneous readings may
result.

1. Remove all protective packaging plugs and/or caps from the Pump
Sampling Module:

* gasinlet
» exhaust ports.

2. Attach a 1/4-inch (6.35 mm) OD sample tubing to the flow block
sample inlet fitting on the Ultima X Gas monitor (FIGURE 1-1).
Ensure tubing is compatible with the sampled gas.

3. Route the sample tubing to the area to be monitored.

NOTE: Do not run the sample tubing in water or across areas of
vibration, doorways, man ways or access ways; otherwise,
a sample tubing leak or tripping hazard may result.
4. Using suitable hardware (not supplied):
» fasten the sample tubing to supports

» fasten the end of the sample tubing and sample inlet in the
monitoring area.

* The sample inlet should be pointed downward to prevent
dirt and water from entering the sample tubing line.
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5.

6.

7.

Install the provided end-of-line filter at the end of the sampling
tubing, if applicable.

Check for leaks along the entire length of the sample tubing line.
Any leak will dilute the gas sample from the area of interest and
give a lower than actual gas reading.

The in-line filter will trap water and block the flow.

Exhaust Line Placement

1.

Attach a a-inch (6.35 mm) OD sample tubing to the exhaust outlet
fitting on the Pump Sampling Module Unit.

Route the exhaust tubing into a safe area where the gas sample
can be vented. Avoid any sharp bends or elbows. Route the tubing
to allow any collected water to drain.

* The maximum exhaust tubing length is 20 feet (6 meters).

NOTE: Do not run the exhaust tubing in water or across areas of
vibration or across doorways, man ways or access ways;
otherwise, a leak in the exhaust tubing or a tripping hazard
may result.

Fasten the exhaust tubing to supports using suitable hardware (not
supplied).

Fasten the end of the exhaust tubing in the area of interest by
using suitable hardware (not supplied)

NOTE: Exhaust inlet should be pointed downward to prevent dirt
and water from entering the exhaust tubing line.

Check for leaks along entire length of the exhaust tubing line.
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Figure 2-2. Typical Wiring



Electrical Connection

A flow detector within the Pump Sampling Module activates a relay
when sufficient flow exists for proper gas detection. Generally, the
Ultima X Gas Monitor output signal is routed through this relay. When
the flow is insufficient, the relay opens and the 4-20 mA signal is
interrupted. Equipment monitoring this signal can be configured to
sound an alarm when signal is interrupted. See FIGURE 2-2 for a
typical wiring schematic of the Sampling Module and Ultima X Gas
Monitor.

Other devices that alert when the flow loss relay activates can be
connected to relay contact with the Pump Sampling Module.

NOTE: The Pump Sampling Module requires a four-conductor wire.
Use shielded wire if installing the system where portable two-
way radio, welding or large machinery are located. The shield of
any wire must not be grounded at the Sampling Module or the
Ultima X Gas Monitor. The shield must be grounded at one
point only, usually at the controlling instrument.

Electrical Connection Procedure

1. Turn power OFF from the receiving instrument or power supply for
the system.

A CAUTION

Failure to remove power from instrument may damage Pump
Sampling Module and/or Ultima X Gas Monitor during wiring.

2. If connecting the field wires to the wiring harness, observe the
identity of the conductors within the wiring harness. Connect field
wires to the appropriate harness conductors.

3. If not using the attached wiring harness:

a. Remove the top cover of the Sampling Module by rotating the
cover counter-clockwise.

b. Unscrew and remove the two top-cover screws.

c. Lift top cover to expose the wiring terminal strip on the bottom
side of the cover.

d. Loosen terminal strip screws and remove the wiring harness.
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g.
h.

* If not using the attached wire harness:
* remove and discard the wiring harness
* install a conduit seal into the enclosure.

* Use of Teflon tape or non-hardening thread sealant
for environmental reasons is acceptable.

Route a cable (not supplied) through the electrical entry of the
Pump Sampling Module.

Connect the conductors to the wiring terminal strip noting the
identity of the wires. See FIGURE 2-1 and TABLE 2-2.

Replace top cover and tighten with the two screws.
Replace lid and tighten in place.

A WARNING

Do not allow lid to remain off of the explosion-proof Pump
Sampling Module. Flammable or combustible gas in the
atmosphere may ignite a spark; that, in turn, may cause an
explosion and result in injury or death.

Table 2-2. Wiring Identification

POSITION DESCRIPTION

1

Normally closed contact of the flow loss relay

Normally open contact of the flow loss relay

Common position of the flow loss relay

Ground or negative of the power supply

2
3
4
5

Positive or supply position of the power supply

4. Wire the other end of the wiring cable to your read-out instrument
and power supply, ensuring the cable from the Pump Sampling
Module is wired to the proper connections on the instrument.
Consult the instrument instruction manual for more wiring details.
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Initial Start-Up

Before starting up the Pump Sampling Module:
1. Check wiring connections; see FIGURE 2-1 and TABLE 2-2.

2. Ensure that power supplied to the controlling instrument is the
proper voltage with sufficient current capacity to operate the
instrument. Refer to the instrument instruction manual for proper
power set-up.

3. Apply power to the instrument through a remote circuit breaker.

A CAUTION

If relays in the controlling instrument are wired to external
devices (e.g. horns, exhaust fans, and fire suppression sys-
tems), these devices may activate while adjustments are
performed during the following procedures. Consult equip-
ment instruction manual for further details. All instruments
must be returned to normal operation when Pump Sampling
Module and Ultima X Gas Monitor adjustments are
completed.

4. Ensure the exhaust is not restricted.
5. The front-panel low flow indication, red LED, should NOT be ON.

» If front panel low flow indication is ON, see Section 4,
"Troubleshooting Guidelines."
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Chapter 3,
Calibration and Operation

Introduction

Pump Sampling Module and Ultima X Gas Monitoring System use the
Ultima X Gas Monitor calibration procedure. Refer to the Ultima X Gas
Monitor instruction manual and follow the procedure below:

Perform the calibration procedure regularly and maintain a log of
calibration adjustments. Increase the frequency of calibration when any
calibration shows as much as 10% difference from the test gas
concentration. More frequent calibrations may be required when the
Pump Sampling Module is new or when the sensor is approaching its
end of life. Also, perform the calibration procedure when installing or
changing the power source, sensor, or control instrumentation.

The necessary frequency of calibration depends on the operating time
and chemical exposures of the sensors. Newly installed units should be
checked for flow and new sensors should be calibrated more often until
the calibration records prove sensor stability. The calibration frequency
can then be reduced to the schedule set by the safety officer or facility
manager.

If this calibration procedure cannot be performed at any step, consult
Section 4, "Troubleshooting Guidelines," localize the problem and
replace the inoperative component.

MSA offers periodic service that is available on a contract basis; for
more information, please call MSA at 1-800-MSA-INST.

Calibration Procedures

Place the instrument receiving the signal from the Ultima X Gas Monitor
into CALIBRATION mode, if applicable.

A WARNING

It is necessary to put the receiving instrument in CALIBRA-
TION mode. If the instrument is not in CALIBRATION mode,
any alarm relays may energize and activate any safety
devices which are connected to the alarm relays of the
instruments.
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Equipment Needed:
» Calibration Kit #42

» Appropriate ZERO and SPAN Gas Cylinders (refer to the Ultima X
Instruction Manual (P/N 10036101).

» Ultima X Controller (P/N 809086) or an Ultima X Calibrator
(P/N 809997)

NOTE: If unsure of which SPAN gas to use or of the SPAN gas value,
consult your safety engineer or office or facility manager.

1. Locate the ZERO gas cylinder and the appropriate regulator and
tubing. Screw the regulator into the cylinder and connect the tubing
to the regulator outlet. Ensure that tubing is compatible with the
gas within the cylinder.

2. Before initiating the calibration procedures on the Ultima X Gas
Monitor, connect the tubing from the ZERO gas cylinder to the
Calibration Inlet (See FIGURE 1-1).

Zeroing with the Ultima X Sampling Module

3. Initiate the calibration procedure on the Ultima X Gas Monitor; refer
to the Ultima X Gas Monitor instruction manual.

4. When the Ultima X Gas Monitor displays "APPLY ZERO GAS",
press and hold the button by the calibration inlet. Turn the knob on
the regulator to permit the ZERO gas to flow. Simultaneously, the
Ultima X Gas Monitor will make all corrections to the zero signal;
there are no adjustments necessary.

5. When the Ultima X Gas Monitor is done zeroing, close the cylinder
valve, release the button by the calibration inlet, and quickly
remove the ZERO gas cylinder. Do not remove the tubing from the
flow controller.

6. Locate and screw regulator into the cylinder.

NOTE: If unsure of which SPAN gas to use or of the SPAN gas
value, consult your safety engineer or officer or facility
manager.
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Spanning with the Ultima X Sampling Module

7. When calibrating, the SPAN immediately follows the ZERO; refer to
Ultima X Calibrator or Controller instruction manual.

8. When the Ultima X Gas Monitor displays "APPLY SPAN GAS",
press and hold the button by the calibration inlet. Turn the regulator
knob to permit the SPAN gas to flow. The Ultima X Gas Monitor will
make all the corrections to its calibration; there are no adjustments
necessary.

9. When the Ultima X Gas Monitor calibration is complete, release the
button by the calibration inlet, close the cylinder valve and remove
the SPAN gas cylinder.

10.Unscrew the regulator from the gas cylinder and replace all
calibration components in the Kit.

11.Return instrument receiving the signal from the Ultima X Gas
Monitor to NORMAL run mode operation.

Operation

There are only two indicators on the front cover of the Pump Sampling
Module which affect the operation of the unit.

»  The NORMAL indicator, the green LED, shows that there is power
to the unit and the flow is greater than .5 LPM.

* The LOW FLOW indicator, the red LED, indicates that the flow
detector has insufficient gas flow for proper monitoring. Refer to
Section 4, "Troubleshooting Guidelines" for corrective action.

A WARNING

The pressure switch can fail and the orifice can clog if water
enters the system. Always use the proper in-line filter
(P/N 10051406).
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Chapter 4,
Maintenance and Troubleshooting
Guidelines

Maintenance

The Sampling Module requires minimal maintenance. However, the
filters need routine inspection and possible replacement. It is good
practice to have on hand replacement filters to minimize any down time
of your unit (see TABLE 4-2)

Filter Maintenance

Filter maintenance consists of visual inspection of the two filters, end of
line filter and the in line filter. When new, filters are white or slightly
yellowed; when loaded with dust or dirt, they normally turn dark in color.
Visually inspect the two filters periodically. The frequency of this
inspection depends on the environment; if your environment is
extremely dirty or dusty, this inspection should be done often.The in-line
filter is hydrophobic and will not pass liquids.

End-of-line filters must be located so that they are not exposed to
liquids or steam. If liquids become entrapped within a filter, replace the
filter as it will interfere with proper operation of the unit.
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Troubleshooting Guidelines

Table 4-1. Troubleshooting Guidelines

SYMPTOM

POSSIBLE CAUSE

PROBABLE SOLUTION

Low Flow
indicator is ON

Sample line clogged

Check and replace or clean sample line

A leak internal to the
Ultima X Sampling Module

Check tubing inside the Ultima X
Sampling Module, especially the fittings

Inoperative flow switch

Replace flow switch

The sample line is under
a vacuum

Remove vacuum from sample line inlet

Dirty end-of-line or
in-line filter

Replace dirty end-of-line or in-line filter

Exhaust clogged

Clean or replace exhaust tubing

No sensor
output or
low output

Sensor is approaching its
end-of-life

Replace sensor

The ambient is too cold or
too hot for the sensor

Place Ultima X Sampling Module in a
warmer or cooler ambient environment

A leak in the sample line

Check/repair any leaks in the
sample line

Inoperative sensor pre-amp
electronics

Replace sensor printed circuit board

Exhaust clogged or restricted

Unclogged or remove the restriction on
the exhaust

Dirty or wet sample filter

Replace sample filter

Inoperative flow switch

Replace the flow switch

Sensor wiring plug loose

Reconnect sensor wiring plug

Bad wiring connection
between instrument and
Ultima X Sampling Module

Check wiring and replace or repair any
inoperative wiring or connections

No power to the unit

Turn control instrument ON

Improper voltage selection at
the control instrument

Select proper voltage at the control
instrument

Inoperative relay

Replace printed circuit board assembly




Replacement Parts
Table 4-2. Parts List

DESCRIPTION PART NO.
PC Board Assembly (requires new label - listed below) 10052349
Label, Ultima X Sampling Module 10051804
Pressure Switch 10050076
Pump and Drive 815395
Filter, In-line 10051406
Filter, End-of-Line, Includes Cartridge (High Humidity) 637920
Filter, End-of Line, (Reactive Gases) 637921
Filter Cartridge for End-of-Line Filter (General Purpose) 95302
Flashback Arrestor for Explosion-proof Models Only 813159
Valve, Push-button 635729
Gasket, Flow Block, Explosion-proof 10051112
Sample Line Tubing 600771
O-ring, Ultima XIR flow Block 10042428

NOTE: It is the user’s responsibility to follow all applicable regulations
and to ensure continued compliance with the certification, as
marked on the label.
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XIR PLUS SENSOR GROUNDING

NOTES:

F 1. ENCLOSURE TO BE MECHANICALLY BOLTED TO STRUCTURAL GROUND.
2. SHIELD TO BE BONDED TO CASE SCREW REQUIRED WHEN REMOTING

XIR PLUS SENSOR.

3. GREEN SENSOR WIRE TO BE BONDED TO ENCLOSURE CASE SCREW.
KEEP WIRE AS SHORT AS POSSIBLE.

4. |IF A LOW IMPEDANCE (360) SHIELD CONNECTION CANNOT
BE MADE, BOND SHIELD TO INTERNAL CASE SCREW WITH CLAMP
AND LEAVE SHIELD LIFTED AND CUTBACK AT 24VDC SOURCE.

5. WHEN INERFACING TO RELAYS, USE A BRAIDED SHIELD CABLE
AND BOND TO CASE SCREW USING CLAMPS. USE ALPHA WIRE
1454 OR EQUIVALENT.
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24V DC

/SEE TABLE 1

24V DC ®
/SEE TABLE 1
24V DC °
SEE TABLE 3
L

WIRING DISTANCES FROM POWER SUPPLY TO TRANSMITTER

TABLE 1 - SINGLE SENSOR
Max Distance (FT) To Transmitter
Sensor Max Power
Mounting Sensor 1 (W) 24 VDC Supply
18 AWG |16 AWG |14 AWG |12 AWG
Echem 2.8 2211 3337 5314 8440
MOUNTED ON TRANSMITTER Catalytic 5.5 1548 2335 3719 5907
XIR Plus 6.7 1184 1787 2846 4520
REMOTE MOUNTED ON JUNCTION |_Echem 28 2210 | 3335 | 5313 | 8439
BOX Catalytic 5.5 1504 2294 3679 5867
(UPTO 328 11) XIR PIUS 6.7 1090 | 1697 | 2759 | 4435
SENSOR 1
/SEE TABLE 2
24V DC ®
TABLE 2 - DUAL SENSORS
Max Distance (FT) To Transmitter
Mi)eunrft?r: g Sensor 1 Sensor 2 Max(vPvc)>wer 24 VDC Supply
18 AWG | 16 AWG | 14 AWG | 12 AWG
Echem 3.6 2078 3136 4994 7932
Echem Catalytic 5.3 1473 2223 3541 5623
XIR Plus 7.0 1076 1623 2585 4106
Echem 5.3 1473 2223 3541 5623
TWO SENSORS Mounfed| cqatalytic | Catalytic 10.6 1151 1736 2765 4392
on Transmitter
XIR Plus 10.9 893 1347 2146 3408
Echem 7.0 1076 1623 2585 4106 SEE TABLE 2
XIR Plus Catalytic 10.9 893 1347 2146 3408 /
X|R P|US -I -| 6 *QOnhe sensor mus&?ﬁelgfagi;emrggumed It using wo 24\/ DC -
Echem 3.6 2096 3154 5012 7952
Echem Catalytic 5.3 1441 2193 3512 5596
ONE SENSO J XIR Plus 7.0 982 1536 2501 4024
NE SENSOR mounte
on junction box (328 ft Echem 5.3 1441 2193 3512 5596
Max), Catalytic | Catalytic 10.6 1124 1711 2741 4368
ONE SENSOR on XIR PIUs 109 763 1225 | 2029 | 3295
Echem 7.0 982 1536 2501 4024
XIR Plus Catalytic 10.9 763 1225 2029 3295
XIR Plus 11.6 731 1135 1843 2961
TABLE 3 - DUAL REMOTED SENSORS
Max Distance (FT) To Transmitter
SENSOR 1 Msoeun:t?r: g Sensor 1 Sensor 2 Max(&c):wer 24 VDC Supply
18 AWG |16 AWG | 14 AWG |12 AWG
Echem 3.6 2079 3134 4992 7932
Echem Catalytic 5.3 1421 2173 3492 5576
XIR Plus 7.0 962 1516 2481 4004
TWO SENSORS mounted Echem 5.3 1421 2173 3492 5576
on junction box Catalytic | Catalytic 10.6 1104 1691 2721 4348
Up fo 328t for 24V XIR PIUS 10.9 743 | 1205 | 2009 | 3275
Echem 7.0 962 1516 2481 4004
SENSOR 2 XIR Plus Catalytic 10.9 743 1205 2009 3275
XIR Plus 11.6 711 11156 1823 2941

SENSOR 1

REVISIONS
SENSOR 2
SENSOR 2
NOTES:
1. WHEN SIZING A SYSTEM'S 24V SUPPLY, A T AMP INRUSH CURRENT WITH A Tms DURATION
SHOULD BE CONSIDERED FOR EACH ULTIMA X5000 ON THE POWER SUPPLY
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GENERATOR DATA

Page 1 of 11

AUGUST 01, 2019
For Help Desk Phone Numbers Click here

Selected Model
Genset Rating (kW): 600.0 Line Voltage: 480

Engine: 3412 Generator Frame: 593

Fuel: Diesel Generator Arrangement: 9Y0448 Genset Rating (kVA): 750.0 Phase Voltage: 277
Rated Current: 902.1

Frequency: 60  Excitation Type: Permanent Magnet Pwr. Factor: 0.8

Duty: STANDBY Connection: SERIES STAR

Application: EPG

Status: Current

Version:

Spec Information

39094 /38915 /38261 /10347

Generator Specification Generator Efficiency
Frame: 593 Type: SR4B No. of Bearings: 1
L. P ns Per Unit Load kW Efficiency %
Winding Type: RANDOM WOUND Flywheel: 18.0 0.5 150.0 912
Connection: SERIES STAR Housing: 0 i ' ’
0.5 300.0 94.1
Phases: 3 No. of Leads: 12
. 0.75 450.0 94.6
Poles: 4 Wires per Lead: 2
. 1.0 600.0 94.4
Sync Speed: 1800 Generator Pitch: 0.7333
Reactances Per Unit Ohms
SUBTRANSIENT - DIRECT AXIS X"4 0.1458 0.0448
SUBTRANSIENT - QUADRATURE AXIS X", 0.1452 0.0446
TRANSIENT - SATURATED X4 0.2113 0.0649
SYNCHRONOUS - DIRECT AXIS X4 2.8405 0.8726
SYNCHRONOUS - QUADRATURE AXIS X4 1.4437 0.4435
NEGATIVE SEQUENCE X, 0.1455 0.0447
ZERO SEQUENCE X, 0.0420 0.0129
Time Constants Seconds
OPEN CIRCUIT TRANSIENT - DIRECT AXIS T'4o 2.6060
SHORT CIRCUIT TRANSIENT - DIRECT AXIS T'4 0.1939
OPEN CIRCUIT SUBSTRANSIENT - DIRECT AXIS T"4o 0.0093
SHORT CIRCUIT SUBSTRANSIENT - DIRECT AXIS T"4 0.0068
OPEN CIRCUIT SUBSTRANSIENT - QUADRATURE AXIS T"g 0.0081
SHORT CIRCUIT SUBSTRANSIENT - QUADRATURE AXIS T" 0.0061
EXCITER TIME CONSTANT T, 0.1400
ARMATURE SHORT CIRCUIT T, 0.0254

Field Resistance = 1.44 Ohms |

Telephone influence factor: less than 50

| Short Circuit Ratio: 0.5 ||  Stator Resistance = 0.0087 Ohms
Voltage Regulation
Voltage level adjustment: +/- 5.0%
Voltage regulation, steady state: +/- 0.5%

Voltage regulation with 3% speed change: +/-  0.5% || Excitation voltage:
Waveform deviation line - line, no load: less than 5.0% || Excitation current

Generator Excitation

No Load

9.97 Volts
2.21 Amps

Full Load, (rated) pf
Series
44.0 Volts Volts
8.03 Amps  Amps

Parallel

https://tmiwebclassic.cat.com/tmi/servlet/ TMIDirector? Action=RDButton&tab=RNRefNum... 8/1/2019
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Selected Model

Engine: 3412 Generator Frame: 593 Genset Rating (kW): 600.0 Line Voltage: 480
Fuel: Diesel Generator Arrangement: 9Y0448 Genset Rating (kVA): 750.0 Phase Voltage: 277
Frequency: 60  Excitation Type: Permanent Magnet Pwr. Factor: 0.8 Rated Current: 902.1
Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current

Version:
39094 /38915 /38261 /10347

Generator Mechanical Information
Center of Gravity
|Dimensi0n X||-746.0 mm||-29.4 IN.|
[Dimension Y|[0.0 mm  ][0.0IN. |
[Dimension Z{[0.0 mm 0.0 IN. |

» "X" is measured from driven end of generator and parallel to rotor.
Towards engine fan is positive. See General Information for details

* "Y" is measured vertically from rotor center line. Up is positive.

» "Z" is measured to left and right of rotor center line. To the right is positive.

Generator WT = 1707 kg * Rotor WT =540 kg  * Stator WT = 1167 kg
3,763 LB 1,190 LB 2,573 LB

Rotor Balance = 0.0508 mm deflection PTP
Overspeed Capacity = 150% of synchronous speed

Generator Torsional Data

AR A

J1 = Coupling J2 = Rotor J3 = Exciter
and Fan TOTAL J=J1+J2+J3 End
K1 = Shaft Stiffness between K2 = Shaft Stiffness between
J1 + J2 (Diameter 1) J2 + J3 (Diameter 2)
J1 K1 Min Shaft Dia 1 J2 K2 Min Shaft Dia 2 J3
11.8LBIN.s* 75.2 MLB IN./rad 5.0 IN. 729LBIN.s> 9.7 MLB IN./rad 2.5IN. 1.5LBIN. s’
1.336 N m s> 8.5 MN m/rad 127.0 mm 8.238 Nm s’ 1.1 MN m/rad 63.5 mm 0.171 N'm s>
Total J

86.3 LB IN. s*
9.745 N m s>

Selected Model

Engine: 3412 Generator Frame: 593 Genset Rating (kW): 600.0 Line Voltage: 480

Fuel: Diesel Generator Arrangement: 9Y0448 Genset Rating (kVA): 750.0 Phase Voltage: 277

Frequency: 60  Excitation Type: Permanent Magnet Pwr. Factor: 0.8 Rated Current: 902.1

Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current
Version:

39094 /38915 /38261 /10347

https://tmiwebclassic.cat.com/tmi/servlet/ TMIDirector? Action=RDButton&tab=RNRefNum... 8/1/2019
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Generator Cooling Requirements -
Temperature - Insulation Data

Cooling Requirements: Temperature Data: (Ambient 40 °C)
Heat Dissipated: 35.6 kW Stator Rise: 130.0 °C
Air Flow: 112.2 m*/min Rotor Rise: 130.0 °C

Insulation Class: H

Insulation Reg. as shipped: 100.0 MQ minimum at 40 °C

Thermal Limits of Generator

Frequency: 60 Hz
Line to Line Voltage: 480 Volts
B BR 80/40 565.0 kVA
F BR -105/40 681.0 kVA
H BR - 125/40 750.0 kVA
F PR -130/40 750.0 kVA

Selected Model

Engine: 3412 Generator Frame: 593 Genset Rating (kW): 600.0 Line Voltage: 480

Fuel: Diesel Generator Arrangement: 9Y0448 Genset Rating (kVA): 750.0 Phase Voltage: 277

Frequency: 60  Excitation Type: Permanent Magnet Pwr. Factor: 0.8 Rated Current: 902.1

Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current
Version:

39094 /38915 /38261 /10347

Starting Capability & Current Decrement
Motor Starting Capability (0.4 pf)

Percent
SKVA it Dip
92 25
189 5.0
292 75
400 10.0
514 12.5
635 15.0
763 17.5
900 20.0
1,045 225
1,199 25.0
1,365 275
1,542 30.0
1,733 325
1,938 35.0
2,159 375
2,399 40.0

https://tmiwebclassic.cat.com/tmi/servlet/ TMIDirector? Action=RDButton&tab=RNRefNum... 8/1/2019
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Current Decrement Data

Cyeis AMP
0.0 6,135
1.0 4,118
2.0 3,675
3.0 3,395
4.0 3,148
5.0 2,923
7.5 2,438
10.0 2,046
12.5 1,767
15.0 1,720
20.0 1,826
25.0 2,004
30.0 2,208
35.0 2,313
40.0 2,341
45.0 2,348

Instantaneous 3 Phase Fault Current: 6135 Amps Instantaneous Line - Line Fault Current: 5319 Amps
Instantaneous Line - Neutral Fault Current: 8056 Amps

Selected Model

Engine: 3412 Generator Frame: 593 Genset Rating (kW): 600.0 Line Voltage: 480

Fuel: Diesel Generator Arrangement: 9Y0448 Genset Rating (kVA): 750.0 Phase Voltage: 277

Frequency: 60  Excitation Type: Permanent Magnet Pwr. Factor: 0.8 Rated Current: 902.1

Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current
Version:

39094 /38915 /38261 /10347

Generator Output Characteristic Curves
Open Circuit Curve

Field Line -
Current Line Volt

0.0 0
8.2 288
9.8 336
11.8 384
14.8 432
20.0 480
30.5 528
53.7 576
106.6 624

229.8 672

https://tmiwebclassic.cat.com/tmi/servlet/ TMIDirector? Action=RDButton&tab=RNRefNum... 8/1/2019
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Short Circuit Curve

Field Armature
Current Current

0.0 0

215 541

25.1 631

28.7 722

323 812

359 902

39.4 992

43.0 1,083

46.6 1,173

50.2 1,263

Selected Model

Engine: 3412 Generator Frame: 593 Genset Rating (kW): 600.0 Line Voltage: 480
Fuel: Diesel Generator Arrangement: 9Y0448 Genset Rating (kVA): 750.0 Phase Voltage: 277
Frequency: 60  Excitation Type: Permanent Magnet Pwr. Factor: 0.8 Rated Current: 902.1
Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current

Version:
39094 /38915 /38261 /10347

Generator Output Characteristic Curves
Zero Power Factor Curve

Field Line -
Current Line Volt
35.9 0
46.0 240
483 288
52.0 336
58.8 384
73.1 432
105.2 480
179.4 528
3529 576
761.4 624

https://tmiwebclassic.cat.com/tmi/servlet/ TMIDirector? Action=RDButton&tab=RNRefNum... 8/1/2019
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Air Gap Curve

Field Line -
Current Line Volt
0.0 0
7.9 288
93 336
10.6 384
11.9 432
132 480
14.5 528
159 576
17.2 624
185 672
Selected Model
Engine: 3412 Generator Frame: 593 Genset Rating (kW): 600.0 Line Voltage: 480
Fuel: Diesel Generator Arrangement: 9Y0448 Genset Rating (kVA): 750.0 Phase Voltage: 277
Frequency: 60  Excitation Type: Permanent Magnet Pwr. Factor: 0.8 Rated Current: 902.1
Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current

Version:
39094 /38915 /38261 /10347

Reactive Capability Curve

https://tmiwebclassic.cat.com/tmi/servlet/ TMIDirector? Action=RDButton&tab=RNRefNum... 8/1/2019
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Selected Model

Engine: 3412 Generator Frame: 593 Genset Rating (kW): 600.0 Line Voltage: 480
Fuel: Diesel Generator Arrangement: 9Y0448 Genset Rating (kVA): 750.0 Phase Voltage: 277
Frequency: 60  Excitation Type: Permanent Magnet Pwr. Factor: 0.8 Rated Current: 902.1
Duty: STANDBY Connection: SERIES STAR Application: EPG Status: Current

Version:
39094 /38915 /38261 /10347
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General Information
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DM7802
GENERATOR GENERAL INFORMATION

I. GENERATOR MOTOR STARTING CAPABILITY CURVES

A. THE MOTOR STARTING CURVES ARE REPRESENTATIVE OF THE DATA
OBTAINED BY THE FOLLOWING PROCEDURE:

1. THE CATERPILLAR GENERATOR IS DRIVEN BY A SYNCHRONOUS
DRIVER.

2. VARIOUS SIZE THREE PHASE INDUCTION MOTORS (NEMA

CODE F) ARE STARTED ACROSS THE LINE LEADS OF THE
UNLOADED GENERATOR.

3. THE RESULTING VOLTAGE DIPS ARE RECORDED WITH AN
OSCILLOSCOPE.

4. MOTOR HORSEPOWER HAS BEEN CONVERTED TO STARTING
KILOVOLT AMPERES (SKVA).

5. RECORDED VOLTAGE DIPS HAVE BEEN EXPRESSED AS A

OF GENERATOR RATED VOLTAGE.

II. USE OF THE MOTOR STARTING CAPABILITY CURVES.

A. CALCULATE THE SKVA REQUIRED BY THE MOTOR FOR FULL VOLTAGE
STARTING ACROSS THE LINE IF THE VALUE IS NOT LISTED ON THE
MOTOR DATA PLATE.

1. MOTORS CONFORMING TO NEMA STANDARDS

MULTIPLY THE MOTOR HORSEPOWER BY THE NEMA SKVA/HP
FIGURE. FOR NEMA CODE F,USE 5.3 SKVA/HP; FOR NEMA

CODE G, USE 6.0 SKVA/HP.

2. ALL OTHER MOTORS:

MULTIPLY THE RATED VOLTAGE BY THE LOCKED ROTOR AMPERE
AND BY 0.001732. (IF THE LOCKED ROTOR AMPERES ARE NOT
LISTED, MULTIPLY THE FULL LOAD (RUNNING) AMPERES BY

B. USE THE ABOVE SKVA WITH THE MOTOR STARTING TABLE.

1. ACROSS LINE STARTING:

READ ACROSS THE ROW OF "ACROSS THE LINE STARTING SKVA

IF THE DESIRED VALUE OF SKVA IS NOT GIVEN, CALCULATE

THE DIP BY FINDING THE PROPER SKVA INTERVAL AND
INTERPOLATING AS FOLLOWS:

SKVAI IS THE SKVA TABLE ENTRY JUST SMALLER THAN

THE DESIRED SKVA, DIP1 IS THE DIP FOR SKVA2, AND

SKVA2 IS THE SKVA TABLE ENTRY JUST GREATER THAN

THE DESIRED SKVA. THE DIP (IN PERCENT) AT THE

DESIRED SKVA IS:

DIP = DIP1 + (SKVA - SKVA1) * 2.5/

(SKVA2 - SKVAL1)

NOTE:VOLTAGE DIPS GREATER THAN 35% MAY CAUSE MAGNETIC
CONTACTORS TO DROP OUT.

2. REDUCED VOLTAGE STARTING:

REFER TO THE FOLLOWING TABLE. MULTIPLY THE CALCULATE
ACROSS LINE SKVA BY THE MULTIPLIER LISTED FOR THE
SPECIFIC STARTING METHOD. APPLY THE RESULT TO

THE STARTING TABLE AS INII A, TO CALCULATE THE
EXPECTED VOLTAGE DIP:

TYPE OF REDUCED MULTIPLY
VOLTAGE STARTING LINE SKVA BY

80% TAP .80
65% TAP .65
50% TAP .50
45% TAP 45
Wye start,delta run .33
AUTOTRANSFORMER
80% TAP .68
65% TAP 46
50% TAP 29

https://tmiwebclassic.cat.com/tmi/servlet/ TMIDirector? Action=RDButton&tab=RNRefNum... 8/1/2019
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NOTE: REDUCE VOLTAGE STARTING LOWERS THE MAXIMUM
REQUIRED MOTOR skVA.

3. Part winding starting:

Most common is half-winding start, full-winding run.

Multiply the full motor, accross line starting skVA

by 0.6. Apply the result to the selected curve as

in ii. A above. Read the expected voltage dip, for

the required skVA.

NIIL.DEFINITION:

A. GENERATOR TERMS

MODEL: Engine Sales model
ENG TYPE: DI = Direct Injection,
NA = Naturally aspirated, etc

HZ: Running frequency, hertz
RATING TYPE: PP, SB (prime power or standby)
KW: Base rating electrical kilowatts (ekW)

VOLTS: Rating terminal, line to line

GEN ARR:  Cat generator arrangement part number
GEN FRAME: Generator frame size designation
CONN: Generator output connection

(star, wye, delta, ect.)

POLES: Number of pole pieces on rotor.

(eg. A 4 pole generator run at 1800)

RPM will produce 60 Hz alternating current. A 6 pole
generator run at 1200 RPM will produce 60 Hz alternating
current.)

B. GENERATOR TEMPERATURE RISE:

The indicated temperature rise indicated the NEMA limits
for standby or prime power applications. These rises are
used for calculating the losses and efficiencies and are

not necessarily indicative of the actual temperature rise

of a given machine.

C. CENTER OF GRAVITY

The specified center of gravity is for the generator only.

For single bearing, and two bearing close coupled generators, the cent
er of gravity is measured from the generator/engine flywheel housing i
nterface and from the centerline of the rotor shaft.

For two bearing, standalone generators, the center of gravity is measu
red from the end of the rotor shaft and from the centerline of the rot
or shaft.

For two bearing, standalone generators, the center of gravity is measu
red from the end of the rotor shaft and from the centerline of the rot
or shaft.

D. GENERATOR DECREMENT CURRENT CURVES

The generator decrement current curve gives the
symmetrical current supplied by the generator for a three
phase bolted fault at the generator terminals. Generators
equipped with the series boost attachment or generators

with PM excitation system will supply 300% of rated current
for at least 10 seconds.

E. GENERATOR EFFICIENCY CURVES

The efficiency curve is representative of the overall
generator efficiency over the normal range of the
electrical load and at the specified parameters. This is
not the overall engine generator set efficiency curve.

https://tmiwebclassic.cat.com/tmi/servlet/ TMIDirector? Action=RDButton&tab=RNRefNum... 8/1/2019
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Fort Washington Way Pump Station

Control Panel Bill of Materials

INPUT MODULE, 16 PTS

OUTPUT MODULE 16 PTS

ANALOG INPUT MODULE, 4 CHANNEL

POWER SUPPLY

I/O CHASSIS, 7 SLOT

COOLING PACKAGE, 560 CFM

INTRINSICALLY SAFE RELAY

RELAY, PLUG IN, DPDT

RELAY, PLUG IN, 4PDT, 120 VOLT

TIMER, ON-DELAY, DPDT, 120 VOLT (1 SEC. - 10 MIN)
STARTER, IEC

OVERLOAD RELAY

CIRCUIT BREAKER, 2 POLE, TRANSFER PRI, 15 AMP
CIRCUIT BREAKER, 1 POLE, 30 AMP

CIRCUIT BREAKER, 1 POLE, 2 AMP

CIRCUIT BREAKER, 1 POLE, 4 AMP

TERMOSTAT, N.O.

DESCRIPTION MANUFACTURER PART NUMBER QTy.
ENCLOSURE, NEMA 12 (86.12"H X 149.19"W X 14.12"D) HOFFMANN A-86MA4E 1
CIRCUIT BREAKER, 3 POLE, PUMP NO. 1, 70 AMP EATON-WESTINGHOUSE HFD3070L 1
CIRCUIT BREAKER, 3 POLE, PUMPS 2,3, AND 4, 400 AMP EATON-WESTINGHOUSE HKD3400 3
CIRCUIT BREAKER, 3 POLE, ZAP TRAP, 30 AMP EATON-WESTINGHOUSE GHC3030 4
CIRCUIT BREAKER, 3 POLE, SUMP PUMP/FANS, 15 AMP EATON-WESTINGHOUSE HFD3015L 4
STARTER, NEMA SIZE 3 EATON-WESTINGHOUSE AN16KNOA 1
CONTACTOR, NEMA SIZE 3 EATON-WESTINGHOUSE CN15KN3A 1
CONTACTOR, NEMA SIZE 5 EATON-WESTINGHOUSE CN15TN3A 6
OVERLOAD HEATER PACK EATON-WESTINGHOUSE H2020-3 1
OVERLOAD HEATER PACK EATON-WESTINGHOUSE H2006B-3 3
SOLID STATE STARTER, W/ SOFT STOP (SMC-PLUS) EATON S811+N66N3S 1
SOLID STATE STARTER, W/ SOFT STOP (SMC-PLUS) EATON S811+U42N3S 3
FUSE, 600V, 1/2 AMP LITTLEFUSE KLKD-1/2 8
FUSE, 500V, 1/8 AMP LITTLEFUSE FLQ-1/8 3
FUSE, 250V, 2 AMP LITTLEFUSE FLM-2 3
FUSE, 250V, 1 AMP LITTLEFUSE FLM-1 1
TRANSFORMER, 460/120 VOLT, 3 KVA SIEMENS 1D1INO003ST 1
TRANSFORMER, ISOLATION, 120/120 VOLT, 300 VA MICRON B300L15XK 1
POWER SUPPLY, 120VAC/24VDC IDEC PS5R-B24 1
LIGHTNING ARRESTOR INNOVATIVE TECHNOLOGY  XT40-3Y201 4
PHASE MONITOR RELAY, ADJUSTABLE SSAC RLM 911 1
FLASHER, 2 AMP, 120 VOLT SSAC FS 127 1
ELAPSED TIME METER, 120 VOLT, NON-RESETTABLE YOKOGAWA 240-711-AAAD 4
ELAPSED TIME METER, 120 VOLT, RESETTABLE YOKOGAWA 240-712-AAAD 4
ALARM BEACON INGRAM PRODUCTS LRX-40 1
ALARM HORN FLOYD BELL MW-V09-201-S 1
CPU, SLC-5/03 ALLEN BRADLEY 1747-1532 1
TOUCH SCREEN, 5" (QUICK PANEL JR.) TCP QPJ2D100-L2P/SERIES A 1
3
2
1
1
1
2
1

ALLEN BRADLEY
ALLEN BRADLEY
ALLEN BRADLEY
EATON

ALLEN BRADLEY
HOFFMANN
P&F

OMRON
OMRON

IDEC

SQUARE D
SQUARE D
EATON
CULTER-HAMMER
ABB

ABB

VYNCKIER

1746-1A16
1746-0W16
1746-N14
PSG960F24RM
1746-A7/SERIES A
A-PA10AXFN
Z787.H

LY2N
LY4N-110/120VAC
RTE-P11-120V
LC1-D0O9G7

LRDO8
FAZ-D15/2-NA
GC1030

S271-K2

S271-K4

VESNO



Fort Washington Way Pump Station
Control Panel Bill of Materials

GFI DUPLEX RECEPTACLE, 15 AMP LEVITON 6599-|
RELAY, POWER, DPDT, 120 VOLT, 30 AMP WW GRANGER 5X847
RELAY, TRIPLEX ALTERNATING DIVERSIFIED ARA-120-AFE
MOISTURE SENSOR RELAY SSAC LLC54AAS
MOTOR MEGGER MSE M603IND-120
INTRINSICALLY SAFE RELAY, 4 CHANNEL, 120 VOT DIVERSIFIED I1SO-120-ACE
PRESSURE TRANSDUCER, SUBMERSIBLE KELLER 700 SERIES
RELAY, LED, PLUG-IN, 4PDT, 24 VDC OMRON LYN4-24VDC
TRANSFORMER, ISOLATION, 120/120 VOLT, 100 VA MICRON B10OL15XK
GFCI SWITCH, 20 AMP PASS & SEYMOUR 2081-SI
ENCLOSURE, NEMA 12, PUSHBUTTON, 6-HOLES, 30.5MM  HOFFMANN E-6PBY25
OVERLOAD RELAY, 3 POLE, 32 AMP CULTER-HAMMER C306DN3B
PUMP SAFE "A" KSB

REMOTE KEYPADS EATON EMA69B
LEVEL METER PRECISION DIGITAL PD6000-6R7
PUSH TO TEST INDICATIOR LIGHTS (RED) SQUARE D 9001KT38R
RED LENS SQUARE D 9001R31
PUSH TO TEST INDICATIOR LIGHTS (AMBER) SQUARE D 9001KT38LY
AMBER LENS SQUARE D 9001A31
PUSH TO TEST INDICATIOR LIGHTS (GREEN) SQUARE D 9001KT38LG
GREEN LENS SQUARE D 9001G31

R PP W WERERRFRPRFPWENPAPNREREWPR

[T
o ©0

O O o o



460V 3PHASE 3WIRE

12 L3 g0y 1M L2 L3
L 1 1 1520A ] poor MOUNTED 3 ooR MOUNTED
1-01 Klil [Clil [C'II MLO  ppgy BSH| Hmi 2-01 PDB3 BCSH HMI
285A 6204 250
BAWG 1¢B BAWG IC1 OLT ypy Y 3¢8 MoM I3 cr -
1-02 L1 T 11 2-02 L1 T I} —+¢ iy
/L 1ssS H ﬂxﬂ;ﬂ ,L 3555 uJ O_m\ N
L2 T2 . OOC gz _ PUYP NO.1 L2 T2 . — ¢ PUMP NO.3
1-03 /Jl\ 1_'_3 _ _@ 268 FLA 2-03 ,J\ '_?U.J?_‘ - ///_Q 211zg4l-|F|F_,A
- L3 T3 I} -~ L3 3 I EFo™
1-04 NECHAMCAL INTERLOCK 2-04 MECHANICAL INTERLOCK
DISTRIBUTION % FoweR
DISTRIBUTION
1—05 BLOCK BAWG ] 2-05 BLOCK 250 MCM | — 0||.3
| 1 —o o
1-06 2-06 N |
ok S e
1-07 2-07
LA/(‘LB‘I 'II'VSS 1 LA,QE3 ':'VSS 3
1-08 | I 2-08 |
10AWG A~ | A |
| €T | e
1-09 A | - 2-09 A |
30A | 300 1
1-10 2-10
1-11 2-11
1-12 2-12
E DOOR MOUNTED | DooR MOUNTED
1-13 PDB2 :0: i 2-13 PDB4 e HM
5204 250 250 CcT §20A 250 250 cT
268 Ic2 MCM 4B MCM  IC4
MCM McMm 4 —— ¢— 2N _ e ——p ¢ 4
o | "oses [ uJ o;rz\ . 2T /L " ks H oJd O;TZ\\\
7 L2 T2 I —+—o==—- PUMP -2 L2 T2 iy —p ¢ 42 PUMP, NO.4
| b =0 | o, =0
S L3 T3 | — 1 - = S L3 T3 | | . — = =
4008 wJ 400K wJ
1-16 MECHANICAL NTERLOGK 2—-16 MECHANICAL INTERLOCK
POWER
POWER
. DISTRIBUTION 250MCM : oLz s D BUTIoN 250MCM ] OoL4
| |
| —of Xl ro— it —of)|C;°—<
1-18 2-18
| oo | ——o-" o
BC2 < BC4 =
1-19 2-19
TVSS 2 TVSS 4
LAGB2 | LAGB4 !
1-20 | ! 2-20 | !
10AWG | A |
| e | Seiet
1-21 - | 2-21 =
30A | 30A |
1-22 2-22
1-23 2-23
DISTRIBUTION PDBS5
BLOCK 295A
1-24 2-24
1-25 2-25
1-26 2-26
1-27 2-27
1 L2 L3 1 L2 L3
QUALITY CONTROLS, | TORQUE FIELD CONNECTIONS TO 20 IN-LBS FORT WASHINGTON WAY
Y 0 INC. 3411 CHURCH SQUARE D 9080GR6 TO 18—20 IN-LBS LISTED AS BUILT
STREET SQUARE D 9080GM6 TO 7—8 IN-LBS CONTROL PANEL
CINCINNATI. OHIO CONNECTIONS MUST BE 600VAC 75°C COPPER WIRE
, POWER CIRCUITS & GROUNDS 14 AWG . . . . . . . .
% ropar () WA OWER CIRCUITS & GROUNDS 14 AW~~~ PANEL TO BEAR | VOLT: 460 | PH:3 | Hz:60] HP:168] FLA: 259] BY:BR | APP: | DATE: 04/01/2020
533900 TO DE—ENERGIZE EQUIPMENT BEFORE SERVICING ULS08A LABEL CUSTOMER: PETE DUTY JOB# 19-899 DWG# F19899-1,2




L1 L2 L3

1 L3

3-01 4-01 l
fﬁ\B oL5 154 )__)_CBS15A
o 14AWG | 14AWG }F | m__ 402
T '} VS O T | —— \—Q gﬁg‘; PUMP
3-03 R | L ss 7L 4-03
154 - T
SIZE 0 ~ H1 3 oHe
3-04 -0 CONTROL POWER LU&NJ”FMR
cBo 3KVA
H1 X1 X1 X4 X2
3-05 4-05 £ § 1
308 X2 X3
06 14AWG %\B 14AWG r4||1 °'|-6 ;o 4-06 : : CONTROL POWER
N o HIS5°
~ 612 SUPPLY FAN SF-2
1 Yo — == ————— Q 1.5HP CB10 400 RECPT [
3-07 ,L | | 37 3 FLA - (NEC) 4-07 »n S8 OUNTED N SUB PANEL
1A SIZE 00 o =
3-08 4-08
TSTAT—1 401 REA  ppor LOSES QN RISING TEMP
3-09 4-09 08 O gzo—mr
-1
3-10 4-10
7B
3-11 14ANG ’T“ 14AWG ¥ oPCro—Th__ 4-11 o br 22 {21 it @ 560 CFM FAN
| | N
A M MTR7
I} o) ro-—LE e —— EXHAUST FAN EF2 R6E
3-12 ,L I|I | m ea (o) 4-12 171 5 @ 560 CFM FAN
154 ' oo —===
SIZE 00 R7E
3-13 4-13 +—oihg
RSE
3-14 4-14 alt
R9E
3-15 PMR 4-15 kg
14AWG PMR R4B
3-16 78} 3 4-16 ¢l o e BO7DPDT
FU2 POWER MONITOR
5 4 RELAY RAC oo 4-18
3-17 s . 4-17 14013
6-09
3-18 4-18 5‘*?2 405 YRY. PHASE FAILURE
TOo HIT7
R4E 406 RaF 407 R0 ooy
3—19 4-19 11 11
%PDT4 6 'z 8\7
R4D N
3-20 4-20 1T ALARM  (DOOR)
64-—194 T0 H1<—o/ N
I R19 408 e L 409 Y&y ALARM BEACON
3-21 |o- ————————————— > 4-21 +—mi kg FLASHER R
To_ _____________ > TO SLUICE GATE R19 RAD a1 =~ ALARM HORN
o ——————————— =>
s R14J RAL peor
3-23 4-23 i tg O5
R14G
3-24 4-24 N7
ALARM SILENCE RAE
1 412 /. DPDT
- L1 - 4-25
3% 24VDC 87
L2 POWER SUPPLY TO SHEET 11, 12
3-26 1,2,3,455S 4-26
L3 4+ |10 o
3-27 4-27
L1 L3 H1 X2
QUALITY CONTROLS, | TORQUE FIELD CONNECTIONS TO 20 IN-LBS FORT WASHINGTON WAY
0 INC. 3411 CHURCH SQUARE D 9080GR6 TO 18-20 IN-LBS LISTED AS BUILT CONTROL. PANEL
SQUARE D 9080GM6 TO 7—8 IN—-LBS
@ |:|) CINCISNng:ETEITOHIO CONNECTIONS MUST BE 600VAC 75°C COPPER WIRE
, POWER CIRCUITS & GROUNDS 14 AWG . . . . . . . .
) ropar (o) WA OWER CIRCUITS & GROUNDS 14 AW~~~ PANEL TO BEAR | VOLT: 460 | PH:3 | HZ:60] HP:168] FLA: 259| BY:BR | APP: | DATE: 04/01/2020
533900 TO DE—ENERGIZE EQUIPMENT BEFORE SERVICING UL508A |LABFEL CUSTOMER: PETE DUTY JOB# 19-899 DWG# F19899-3,4




H1

500

FLOAT_SYSTEM
RESET

X2

501 =

MANUAL FLOAT
BACKUP ENABLE

—_

T5A

Oy

7N 4P0T

1413

RSB ypur

Tx3

1413

R peor

87

N7

503 R14G 504 R14F

505

TO T

T5B

i b7 61 7

T5B

l
g

533 R14L
=

6 X8

12z

]

R14E 506

507

T5C

ElE

R14D 508

T5C

8 X 6

509

i

T5D

R14C 510

]

T5D

8 X6

511

r Oy

TSE

E:

512

513 TSE

525

8 X 6

SUMP _PUMP
OFF

Ay
ON DELAY

1M

N

™
519 | L

ik

H1

526 20L
N z 7z
R

o/~

X2

FLOAT SYSTEM ENGAGED

SUMP PUM RUN NING

S5A—01

5A-02

5A-03

5A-04

5A-05

5A-06

S5A-07

5A-08

S5A—-09

5A-10

S5A—11

S5A-12

5A-13

5A-14

S5A-15

5A—-16

S5A-17

5A-18

S5A—-19

5A-20

5A—-21

5A—-22

S5A-23

5A—-24

S5A-25

5A—-26

S5A-27

H1

X2

H1

PUMPSAFE A
5] Lel
528 529
F El E‘%SI
SUMP PUMP
HIGH PROBE Ton oRONE
OR COMMON
MSR5 REC
1 |1 Ty 530 DPOT
il 1 112 sO7 1
\R/
0 HST°7
Al 531 p=
M lami 7O 1
TNz - <_.,:®:
T0 H1

X2

SUMP PUMP
SEAL LEAK
SUMP PUMP SEAL LEAK

SUMP PUMP THERMAL

SUMP PUMP OVERTEMP

e

B

QUALITY CONTROLS,
INC. 3411 CHURCH
STREET
CINCINNATI,OHIO
45244 (513)
272-3900

TORQUE FIELD CONNECTIONS TO 20 IN—LBS
SQUARE D 9080GR6 TO 18-20 IN-LBS
SQUARE D 9080GM6 TO 7-8 IN—LBS

LISTED

CONNECTIONS MUST BE 600VAC 75°C COPPER WIRE

POWER CIRCUITS & GROUNDS 14 AWG

WARNING MORE THAN ONE DISCONNECT MAY BE REQUIRED

TO DE-ENERGIZE EQUIPMENT BEFORE SERVICING

AS

BUILT

FORT WASHINGTON WAY
CONTROL PANEL

PANEL TO BEAR
ULS08A LABEL

VOLT: 460 PH:3

HZ:60

HP:168

FLA: 259

BY:BR

APP:

DATE: 08/21/2020

CUSTOMER: PETE DUTY

JOB# 19-899

DWG# E19899-5,5A




H1

X2

H1

6-01 B 526 ET™ 7-01 B2 125 E™
6-02 ol Ev ] 7-02 R EM
600 REE 601 I6=1 502 Ny 1 SSS R7E Ic-2 N
6-03 17 F7 1T L §8N1N|NG 7-03 700 11: =7 701 | 702 §8N2N|ﬁ(s.;s
-0 07 N\
To HiTe TO H1
BC—1 1C= 10L _ Ic=2
6—04 600 . lif - K803 604 7_o4 700 . _11\ - B 703 70430
MEGHANCA. MECHANICAL
6-05 Ll 605 Sy 606 705 700 R7B 705 Ic=2 g5 WERLOX
1T LY 5| Ia LY
BCZ1 BCZ2
6-06 <_°: : ROWNIRG 7-06 : : ROWNING
TO H1 o O HIS°
I 607 START_PUMP_ NO.1 SSS 700 R7A 707 JLS START_PUMP_NO.2 SSS
6-07 ' ON' DELAY . 1SEG— 10’ MIN. 7-07 'l 2
o ‘?"C'%LEY_ 6047708 ° o R WER Sor ELAY ggloEC— 10 MIN
6-08 7-08
PUMP_ N1 P:FST(;“-‘ PUNP MODE PUNE N0.2 PUKF 02 PUMP MODE
RAC gog RBCgq0 MANUALy AUTO 611 ROB 612 RI9A g5 WAL A0 g, S5 ACL g3 P START PUMP NO.1 SSS RAC 708 R7C71gMANUALS AUTO 711 RSB 712 R19C 795 MANUAC AUTO 5., SSS ACL 4,5 RIA oo
6-09 t—zils— 12t | “oox AT I S 00X 1% B\7 7709 o ik > ° 50K ™ 5 00X Yo :Os START PONP N0:2 855
1 | | 1
| I |
6-10 :< ______________________ _: || 7-10 :< ______________________ _: i
: 61 _L R68 | ! R7B
11 ! 4 . 614 B7 N T START PUMP NO.1 ACL 711 | 714 , e L 717 PR o START PUMP NO.2 ACL
ss X00 ss 8\7 Sg X00 SS 8\r7
12 RI9B 616 R19B1 s R19DT 715 R19D1
6-13 b1z 2??3, 7-13 712 g}gD
. (AUTO FROM PLC) (AUTO FROM PLC)
614 611 18 616 _ 7 I 716
6-15 7-15
6-16 7-16
6—17 717
R6C N N2
618 s 618 — %% PUMP NO.1 OVERTEMP 7-18 1:?}7\{:3 718 — 2 JRY PUMP NO.2 OVERTEMP
PUMPSAFE A PUMPSAFE A
6—19 7 THERMAL 8 619 i PUMP N 0.1 OVERTEMP 7 THERMAL 8 719 RS opon PUMP NO.2 OVERTEMP
‘I N T 1413 7-19 [ N ~| TS
_ JUMPER - JUMPER
620 Mﬁ 7-20 M
| PUMP NO.1 OT | | PUMP NO.2 OT |
6-21 e, T _J 7-21
—og5o- L———ogo—--—-
10L 620 R opor PUMP NO.1 OVERLOAD 20L RD
6—22 O O . 722 0 720 aO70PDT PUMP NO.2 OVERLOAD
6—23 : : PUMP NO.1 OVERLOAD 703 N PUMP NO.2 OVERLOAD
TO HIS° 0 RIS
6-24 SOFT START NO.1 7-24 SOFT START NO.2
1588 621 5% 4P0T PUMP NO.1 RUN 2558 721 RIE soor PUMP NO.2 RUN
6-25 0 273 7-25 Q 191 7O
6-26 7-26
6-27 7-27
H1 x2 H1 X2
QUALITY CONTROLS, | TORQUE FIELD CONNECTIONS TO 20 IN-LBS FORT WASHINGTON WAY
0 INC. 3411 CHURCH SQUARE D 9080GR6 TO 18-20 IN-LBS LISTED B UILT
STREET SQUARE D 9080GM6 TO 7—8 IN—LBS CONTROL PANEL
CINCINNATI OHIO CONNECTIONS MUST BE 600VAC 75°C COPPER WIRE
, POWER CIRCUITS & GROUNDS 14 AWG . . . . . . . .
/ 45244 (513) WARNING. MORE THAN ONE DISCONNEGT MAv BE REQUIRED PL/JA\[\]5EOL8JOLABBE:ALR VOLT: 460 PH:3 | HZ:60| HP:168| FLA: 259| BY:BR | APP: DATE: 04/01/2020
TO DE—ENERGIZE EQUIPMENT BEFORE SERVICING . _ _
253900 CUSTOMER: PETE DUTY JOB# 19-899  |DWGH E19899-6,7




H1

8-01 a TR ET™ 9-01 P LEM |
8-02 |c=—=3 EM 9-02 |c=—=4 ETM
RGE Ic-3 Ny — Ny
8-03 LU |80 — =& MO 9-03 w B E Ly " O\ RORiRG T START
800 TBA BC—3 803 83 | 3oL 900 T9A BC-4  go3 G2 | gpatoL
8-04 : —N— 9-04 N N
Ic-3 _
8-05 800 5R=5=93 805 606 9-05 900 5R=9=93 905 ¢ 906
BC-3 BC-4
8-06 : : RIS 9-06 08 RoRINe!
TO HIS oA 0 <7
REA ToA
8-07 800 5l b3 807 (?NC|;E>L&_ ?E?_%L?ZZ&QQC— S1SOS MIN. 9-07 900 5R:9iA3 909 gN DE_AZY (SS)E_ R[%L?szggci 10 MIN.
8-08 9-08
PUUP NO3 P%ST No3 PUNP MODE PUNP N0 PUMP NO.4 PUNP MODE
MANUAL= AUTO R5B R19E MANUAL™AUTO SSS ACL RBA UAL= AUTO MANUAL™ " AUTO SSS ACL R9A
809 R4C 8os R8=Cé310 :i_oox I 812 1}3 815 o 814 -t 813 8O7|JP|JT START PUMP NO.3 SSS 9-09 | R4C gog RgicamMAN ;Il_oox 911 ;\53 912 R1?<; 915 o 914 it 913 8O7DPDT START PUMP NO.4 SSS
| | | | | |
| | |
8-10 S N [ _: ! 9-10 L | ____ _: :
| | | |
| | | |
811 ! 814 ) e L 7 58 o START PUMP NO.3 ACL o—11 ! 914 ) o4 L g9 BBy START PUMP NO.4 ACL
. ss X00 ss 87 S X00 ss 8S7
512 RI19F1 g1g R19F1 oct2 R19H1 g1g R19H1
8-13 812 E??@, 9-13 912 g}gH
(AUTO FROM PLC) (AUTO FROM PLC)
8—14 811 1j75£3 816 914 M 1_T75\l€3 916
8-15 9-15
8-16 9-16
8-17 9-17
B-18 1?&3 818 H: : PUMP NO.3 OVERTEMP 918 1:??\{:3 918 ':®: PUMP NO.4 OVERTEMP
PUMPSAFE A TO H1 REC PUMPSAFE A TO H1 RaC
7 THERMAL 8 819 /\_0pOT PUMP NO.3 OVERTEMP 7 THERMAL 8 919 /0P PUMP NO.4 OVERTEMP
§-19 ‘| N T 1813 §-19 [ N ] 413
8-20 JUMPER 9-20 JUMPER
IF NO THERMAL ﬁ IF_ NO THERMAL
821 L PP NS T 9-21 LM N T
822 30L 820 % OPDT PUMP NO.3 OVERLOAD 9-22 40L 920 % 0PDT PUMP NO.4 OVERLOAD
LI} B 7 1T 8 7
823 : : PUMP NO.3 OVERLOAD 9-23 :R: PUMP NO.4 OVERLOAD
TO HITT T0 HIS
8-24 SOFT START NO.3 9-24 SOFT START NO.4
825 3558 821 % 4p0T PUMP NO.3 RUN 9-25 4538 921 % 4p0T PUMP NO.4 RUN
13 14 1413 13 1 14\13
8-26 9-26
8-27 9-27
X2 H1 X2
e QUALITY CONTROLS, | TORQUE FIELD CONNECTIONS TO 20 IN-LBS FORT WASHINGTON WAY
/ @) INC. 3411 CHURCH SQUARE D 9080GR6 TO 18-20 IN—LBS LISTED
STREET SQUARE D 9080GM6 TO 7—8 IN—LBS CONTROL PANEL
CINCINNATI OHIO CONNECTIONS MUST BE B00VAC 75°C COPPER WIRE
’ POWER CIRCUITS & GROUNDS 14 AWG VOLT: 460 PH:3 | HZ:60| HP:168| FLA: 259| BY:BR | APP: DATE: 04/01/2020
J 45244 (513) WARNING MORE THAN ONE DISCONNECT MAY BE REQUIRED PANEL TO BEAR / /
533900 TO DE—ENERGIZE EQUIPMENT BEFORE SERVICING ULS08A LABEL CUSTOMER: PETE DUTY JOB# 19-899 DWG# F19899-8,9




X2

H1

10-01 11-01
10-02 | TO SHEET i1 -Gt NO& SOFT START 11-02
TO HI5° 3
10-03 Rf?A R1OOA DISCONNECT 11-03 RESET 106 |, 95
Vo1 TO SHEET 3 croM
10-04 O SUPPLY DAMPERS 11-04 POVEszgJ%PLY 3 98 1911 O
DISCHARGE CHABER MOD—2 K_H
10-05 ¢ Jqf—————— o m o m e e - O EXHAUST 11-05 =t 1oot |
| PUMP ROON |
' AR ' 11000 Fu R6A
10-06 bemmm - Qe mmmmmm e m e —— - + 11-06 [l o L 4
SUPPLY P L
ReE
10-07 “A"D:i_“ggx zf?i - H1‘_::©: SUPPLY FAN SF-2 RUN 11-07 b 14 621 I
J_ M1 %)L H1
10-08 s$¥X00 O— 11-08 - 13
10-09 ”‘"‘j-f”;gx 10?‘3)7 1004 — EXHAUST FAN EF-2 RUN 11-09
- 70 H1
M2 70L
10-10 2 %00 O N 11-10
H1
10-11 1-11
2555
RESET 1107 4 95
1012 EM_VALVE n-12 TO SHEET 3
GONTROL PANEL 00 on RION
- e
10-13 R - IO 15 _| 11-13 POWER SUPPLY 3 98 @),
: SLUCE. GATE I I r‘ﬁ
- 11002
10-14 ' g:'? [ oA RRME o ‘I 8 | 11-14 +
' ' 11000 FU_ RIA 1103
10-15 | SLUCE GATE | 11-15 L AL -
| | RTE
10-16 %.EE f ‘I X00 7 11-16 P 14 721 O
ot - 1 |
| |
SToP 1 13
10-17 alo 0000 @ @ @ @IwF——e——e——— S 11-17
PB 1 |
| |
10-18 b ——— e — _Ii J 11-18
10-19 11-19
10-20 11-20
EM VALVE 2555
10—21 CONTROL PANEL @ SLUCE GATE OPEN 11-21 _RESET  nes |, 95
|_ —| 10 HI—0" TO SHEET 3
10-22 fotd Nl PR 1122 PUWEZI:VSIl)J%PLY 3 98 1913 P
- ' 87 - —A
I I_| - F 11008 | |
10-23 11-23
| SLUCE GATE
11000 FU_ R8A 1105
10-24 i Yoy SLUCE GATE CLOSED 11-04 &1 ol 1
0 HS7
ReE
R10C &1
10-25 +—fol—Jzz Nt 23 00 sO5 11-25 P 14 O
10-26 i_ J 11-26 - 13
10-27 h - 1-27
X2 H1
H1
QUALITY CONTROLS, TORQUE FIELD CONNECTIONS TO 20 IN—LBS
= 0 INC. 3411 CHURCH SQUARE D 9080GR6 TO 18—20 IN—LBS LISTED AS BUILT FORT WASHINGTON WAY
STREET SQUARE D 9080GM6 TO 7-8 IN—LBS CONTROL PANEL
CINCINNATI OHIO CONNECTIONS MUST BE 600VAC 75°C COPPER WIRE
, POWER CIRCUITS & GROUNDS 14 AWG . . . . . . . .
\J 45244 (513) WARNING MORE THAN ONE DISCONNECT MAY BE REQUIRED PANEL TO BEAR | VOLT: 460 PH:3 | HZ:60] HP:168 FLA: 259) BY:BR | APP: DATE: 08,/21/2020
5753900 TO DE-ENERGIZE EQUIPMENT BEFORE SERVICING ULS08A LABEL | CUSTOMER: PETE DUTY JOB# 19-899  |DWG# E19899-10,11




H1

X2

H1

12-01 13-01
12-02 H PUMPSAFE A
- 13-02
5 6
435S 5] Le]
RESET 1219
12-03 o erer s 4 95 13-03 2915 7] 1221
240C R190
12-04 POWER SUPPLY 3 98 1914 O 13-04 Eﬂ;hlﬁ-ip Pr\ll?%gE ng PPS(())B:’;Z
r N\ OR COMMON
_ -+ 11004 ~ MSR3 R12A
12-05 + 13-05 ] N 7 1210 L B 05
12-06 1o B 1.T79: < 1203 | 4 13-06 JRY PUMP NO.3 SEAL LEAK
ROE 5o/t T0 HIT7
12-07 P 14 9 O 13-07 819 R0 401 |  PUMP NO.3 THERMAL
~ Hanr e 7O 1
H1
12-08 - 13 13-08
12-09 - RSD Ny
13-09 iy 820 — /®\ PUMP NO.3 OVERTEMP
10 H1
12-10 13-10
PUMPSAFE A
12-11 Bl a 13-11
12-12 %I&EI EL? 13-12
PUMP NO.1
12-13 HIGH PROBE LOW PROBE 13-13
OR COMMON
MSR1 RI2A
12-14 1] | | [iz—2 Oy SR 13-14
N PUMPSAFE A
1215 . H1<_°/f®\ PUMP NO.1 SEAL LEAK 1315 5] 5]
o 619 R 4ot |  PUMP NO.1 THERMAL 1222 1224
PUMP NO.4
12-17 13-17 HIGH PROBE FOW PROBE
OR COMMON
RSD 620 YRY PUMP NO.1 OVERTEMP MORe = 1211 RI2A poor | puMP NO.4
e e p—— ' 13-18 7] | | 112} sO7 1 Sl LA
12-19 13-19 . H1<_°:®: PUMP NO.4 SEAL LEAK
40
12-20 E PUMPSAFE A E 13-20 Z'_o-—g/—To_E 919 14RSD 14;DT | PUMP NO.4 THERMAL
12-21 I?&E EL? 13-21
12-22 HGH PROBE P o ROZ 13—22 i Fs 920 : : PUMP NO.4 OVERTEMP
OR COMMON TO HI=°
MSR2 RI2A
12-23 7} | —72 1209 8<>_7°PDT | EENP N2 13-23
12-24 oRY PUMP NO.2 SEAL LEAK 13—24
1O HI"
2 0/1 RSD
12-25 719 0T | PUMP NO.2 THERMAL 13-25
s et A
11-27,12-18,12-27,13-09,13-22
17-01
12-26 13-26
12-97 . 2R=s=°5 720 YRY- PUMP NO.2 OVERTEMP 13-27
T0 HI= " "
H1 X2 X2
QUALITY CONTROLS, | TORQUE FIELD CONNECTIONS TO 20 IN-LBS FORT WASHINGTON WAY
0 INC. 3411 CHURCH SQUARE D 9080GR6 TO 18-20 IN-LBS LISTED AS BUILT
STREET SQUARE D 9080GM6 TO 7—8 IN—LBS CONTROL PANEL
CINCINNATI OHIO CONNECTIONS MUST BE 600VAC 75°C COPPER WIRE
, POWER CIRCUITS & GROUNDS 14 AWG . . . . . . . .
) ooy inn OWER CIRCUITS & GROUNDS 14 AWG PANEL TO BEAR | VOLT: 460 | PH:3 | HZ:60] HP:168] FLA: 259] BY:BR | APP: | DATE: 04/01,/2020
2753900 TO DE-ENERGIZE EQUIPMENT BEFORE SERVICING ULS08A LABEL | CUSTOMER: PETE DUTY JOB# 19-899  |DWG# E19899-12,13




H1 X2 H1 X2
ca1t OPTI FLOAT 12VDC
14-01 Rl I POWER SUPPLY I 15-01
12VDC+ 1DC- cB12 1500 HI - H2
14-02 TO OPTI FLOAT TRANSDUCERS | [opm FroAT — || 70 OPTI FLOAT TRANSDUCERS 15-02 n>x ST
14-07, 14-13, 14-18 TRANSDUCER 14-07, 14—13, 14-18 R14A 1501 N i—— 1502
RLY1 1400 DPDT O —
14-03 Il O7 15-03
RLY2 1401 R14Ebpor oo
14-04 — 1 507 15-04 PRECISION DIGITAL
ro--oooos s g o | 16-01 PD6000
14-05 e iy RCt 15-05 [T+ -[2]
rmmTT T SUMP PUMP OFF ~— ~ ~ ~ ~ ] w2 —
14—06 :_ _________ SFS1 RC2 15-06 E'S - 13|
SR | 2
FROM OPTI FLOAT POWER SUPPLY o | < |
14-07 FROM OPTI FLOAT POWER SUPPLY PP 15-07 413l 1]
. tavoes 0Pl FLOAT 12oc- 4
14—-08 TRA%E?‘PCER T14A 15-08 ? 2104
- e - - - e
H 1402 _ gPDT QN DELAY 1 SEC.~10 MN + [no[ 6]
RLY2 1403 R14Coeor h NC % H1 19-11
—_ ] L —_ %
14—-09 I'} 807_‘ 15-09 €|c [4]
_____________________ TR
r HIGH LEVEL — 2103
14-10 FHL RC1 15-10 1 {P+ w(Nol 3 ——>
bemmmmmmm- T T T T T T PIT**x 2 > P 19-08
2 4-20mA P SiNel2
14-11 CTT T T T oW BEL (SR FoNes) T | 15-11 | D1OPS! — 3| 8e|c [1b——-->
14-01 b oo ] RC2 CONTROLLER 4 |com (s T
14-12 FROM OPTI FLOAT POWER SUPPLY FROM 0P FLOAT POWER SUPPLY 15-12 2 v ~ [No [ 6 FHE—>
— >
t tovoc+ OPTI FLOAT 12v0C- } SHLD mA+, 3 NC| 5 | » 19-05
14-13 TRANSDUCER " 15-13 €| C |[4}b— >
RLY' 1404 RI4D KELLER PSI, 700 SERIES L=
s 8 C 7 —1 2101
14-14 R14 15—14 - [N B[
RLY2 1405 Eopor % |
_____________________ ! 507 sine2| } 19-02
14-15 r SUNP_PUMP ON 15-15 lc M f——mm>
Lo __ _§§g_ ________ RC1 —
14-16 TR2 15-16
T S_UMFSFIFJE_OFF _______ ce PD6000
ety (S i S —— 15-17 RE1'-=AIF31 1504 JRY TRANSDUCER HIGH LEVEL
FROM OPTI FLOAT POWER SUPPLY FROM OPT FLOAT POWER SUPPLY PDE00O 10 IS
14-02 14-02 RELAY 2 1508 N
14-18 b 1w+ OPTI FLOAT 12vDC- ) 15-18 T _,/®\ TRANSDUCER FAIL
TRANSDUCER R14F TO HIT °
RLY1 1406 DPOT R20E -
14—19 ' 8\t7 15-19 iy 1506 (R SOFT START NO.1 FAAULT
RLY2 1407 RO” PO T0 HIS°
- 87 20 1507 YRY. SOFT ATART NO.2 FAULT
14-20 [ ——mmm—— - — —— - — — — — 1 TR1 R14|-|JPDT 15-20 B T —’/®\
| HIGH LEVEL ( ) T0 HI<°
Lo "’F:\L"‘ ““““ Rt B QF 1508 R SOFT START NO.3 FAAULT
14-21 15-21 e B ’
T o R (ST RS T T ] s <o0E eRs
14-22 e _DF}I#_ ________ RC2 15-22 i 1509 — & SOFT START NO.4 FAULT
R20
14-23 F? 1 R14L 15-23 ey 1510 — :®: GAS CONTROL ROOM
rmmTT T PUWP 234 OFF |
| 3 R1 R20E 1511 v
14-24 | L _________ S0 _ ______ Lheor 15—-24 it Ry NO AIR FLOW CONTROL ROOM
- heas _M-OF g% T0 H1<_°,u\
R14
T14A 1410 $eor 20E 1512 N
14-25 %6 %] 15-25 & bz — - JBY GAS PUMP ROOM
14-26 15:1?‘:; 1408 : : FLOAT HIGH LEVEL 15—26
TO HI= °
14-27 St 1409 JRY FLOAT LOW LEVEL 15-27
TO HI™°
X2 X2
e QUALITY CONTROLS, | TORQUE FIELD CONNECTIONS TO 20 IN-LBS FORT WASHINGTON WAY
— INC. 3411 CHURCH SQUARE D 9080GR6 TO 18-20 IN-LBS LISTED AS B UILT
STREET SQUARE D 9080GM6 TO 7—8 IN—LBS CONTROL PANEL
CINCINNATI OHIO CONNECTIONS MUST BE 600VAC 75°C COPPER WIRE
' POWER CIRCUITS & GROUNDS 14 AWG VOLT: 460 PH:3 | HZ:60| HP:168| FLA: 259| BY:BR | APP: DATE: 04/01/2020
J 45244 (513) WARNING MORE THAN ONE DISCONNECT MAY BE REQUIRED PL/JA\|I_\I5EOL8;—O|_ABBEEA|_R ’ ’ ’ ’ : ’ : : / /
TO DE—ENERGIZE EQUIPMENT BEFORE SERVICING . _ _
55 3900 CUSTOMER: PETE DUTY JOB# 19-899  [DWGH E19899-14,15




16—-01
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16-06
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16—09

16-10

16—11
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16-13

16-14

16-15

16-16

16-17

16-18

16—-19

16-20

16—-21

16-22

16-23

16-24

16-25

16-26

16-27
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17-01

17-02

17-03

17-04

17-05

17-06

17-07

17-08

17-09

17-10

17-11

17-12

17-13

17-14

17-15

17-16

17-17

17-18

17-19

17-20

17-21

17-22

17-23

17-24

17-25

17-26

17-27

PAGE BLANK

=0

QB0

QUALITY CONTROLS,
INC. 3411 CHURCH
STREET
CINCINNATI,OHIO
45244 (513)
272-3900

TORQUE FIELD CONNECTIONS TO 20 IN-LBS
SQUARE D 9080GR6 TO 18-20 IN—-LBS LISTED
SQUARE D 9080GM6 TO 7—-8 IN—LBS
CONNECTIONS MUST BE B600VAC 75°C COPPER WIRE
POWER CIRCUITS & GROUNDS 14 AWG
WARNING MORE THAN ONE DISCONNECT MAY BE REQUIRED
TO DE—-ENERGIZE EQUIPMENT BEFORE SERVICING

AS BUILT

FORT WASHINGTON WAY
CONTROL PANEL

PANEL TO BEAR
ULS08A LABEL

VOLT: 460 PH:3

HZ:60

HP:168

FLA: 239

BY:BR | APP:

DATE: 04,/01/2020

CUSTOMER: PETE DUTY

JOB# 19-899

DWG# E19899-16,17




H1

X2

H1

18-01 19-01 PD6000
CONTROL ROOM GAS DETECTOR / SENSOR RELAY NO.1 R19A
cst FOR SF—1 / EF—1 T0 R20C R1 R19M1
18-02 —PF - ---4F----7—2% (20—%+) 19-02 1 0 2101 ToNT 1900 O SN Pdiop sss
6s2 MANUAL ON OFF SWITCH FOR SF—1/ EF—1 TO R20E | R198
18-03 —PA----4F---- 73— (20—++) 19-03 o' s 1901 SO 4§ P dior ey-pass
cs3 PUMP ROOM GAS DETECTOR /SENSOR NO.2 R19B1
18-04 —P7F----4F---- FOR SF—2 ON OFF SWITCH FOR SF—1/ EF—1 19-04 5O Siakr Pehop ev-pass
RELAY NO.2
ON_ OFF MANUAL ON OFF SWITCH FOR SF—1/ EF—1 TO R20A R2 R19N1 R19C
18—05 - —— —o?;o— p——Y. 1811 (20—**) 19-05 Oo— I—Ce) 2102 o 1902 BO7D£' E%JAM?EI,' 90'52T0P SSS
4
R20CT TOR | R19D
18-06 }——7 - - - oo - - - 71812 7 Fr 1818 O §8r 75116 SR 19-06 o' s 1903 O EiMT Y dop er-pass
ON TELAY 20-07
R19D1
AFS2
18-07 +——7- - - - - - - - 7 19-07 5 7”:":00- ST YOdop Br-pass
RELAY NO.3
R3 R19P1 RI9E
18-08 19-08 o——o 2103 oz 1904 SO0 GG Pdop sss
1 |
RI9F
18-09 19-09 o s 1905 O i Pdop sv—pass
SLUICE GATE FULLY CLOSED R19F1
R10C
18-10 it 19-10 O &l Pdop mv—pass
RELAY NO.4
SLUICE GATE FULLY OPENED R19G
R10B R4 R19Q1
1811 it 19-11 —o 2104 ToNg 1908 O BN Pdop sss
' |
18-12 19-1 A 1907 RIM peor | punp NO4
- -12 o s (Ot START / STOP BY—PASS
RI9H1
oP0T | PUMP NO.4
18-13 19-13 £D600O O~ START °siop By-pass
RELAY NO.5
RS RI9K
tets ro_1s 1909 JC-IF_| | TRANSDUCER HGH LEVEL
R19M1 S
15t ro_15 Riw 1908 (| ARM RELAY
R19N1
18-16 19-16 m
R19P1
18-17 19-17 i
R1901
18-18 19-18 1 b7
RISL
1910 U= DPOT | TRANSDUCER FAIL
18-19 19-19 O
SOFT START No RioM
1520 19-20 o o 1911 )P S No FAuLT
R19M1
PMoeor | ss N0 FAULT
18-21 19-21 O~
SOFT START NO2 RiSN
1522 1o_2 o o 1912 S| S5 NOZ FAULT
RIGN1
oPOT | SS NO.2 FAULT
18-23 19-23 O
SOFT START NO3 R19p 19-06,19-16
1524 ro_ns o o 1913 | s P
R19P1
1825 1025 (IR | S NO3 FAuLT
SOFT START NO.A R19Q
1526 10_26 o o 1914 S| SS N4 FAuLT
R19Q1
18-27 19-27 (O | S N4 FauLT
x2 x2
e QUALITY CONTROLS, TORQUE FIELD CONNECTIONS TO 20 IN-LBS FORT WASHINGTON WAY
— 0 INC. 3411 CHURCH SQUARE D 90B0GR6 TO 18—20 IN—LBS LISTED AS B | ILT
STREET SQUARE D 9080GM8 TO 7—8 IN—LBS CONTROL PANEL
CINCINNATI OHIO CONNECTIONS MUST BE 600VAC 75°C COPPER WIRE
/ ' POWER CIRCUITS & GROUNDS 14 AWG VOLT: 460 PH:3 | HZ:60| HP:168| FLA: 259| BY:BR | APP: DATE: 04/01/2020
45244 (513) WARNING MORE THAN ONE DISCONNECT MAY BE REQUIRED PANEL TO BEAR : ’ : ’ : ’ : : / /
TO DE—ENERGIZE EQUIPMENT BEFORE SERVICING ULS08A LABEL . _ —
295 3900 CUSTOMER: PETE DUTY JOB# 19-899  [DWGH E19899-18,19




H1

20-01

20-02

20-03

20-04

20-05

20-06

20-07

1811 g Lust

2002 O |

2003 DPDT
507 [

20-08

20-09

20-10

20-11

2004 O DPDT
8\JT7 |

R10C 2005

20-12

2006

20-13

20-14

20-15

20-16

20-17

20-18

20—-19

20-20

20-21

20-22

20-23

20-24

20-25

20-26

20-27

1501

120 VAC FROM 3CPT 1502

PRECISION DIGITAL
PD6000

ISM11
4—20mA
SLUICE GATE —
ACTUATOR

IVNOIS

OO [P W|N|[—

SHLD

GATE ACTUATOR PANEL

4-20mA|
OUTPUT

GATE POSITION
INDICATOR

RELAY 4

0—-100 PERCENT
OF OPEN

RELAY 2 RELAY 3

RELAY 1

ozz ozz ozz ozz
O O

=z
(@}
o] [o]ofe] [=ele] [oalo] [=fsfe] |

IS

CONTROL ROOM SF—1 / EF—1 CONTROL RELAY

GAS DETECTION CONTROL ROOM ALARM RELAY

GAS DETECTION CONTROL ROOM ALARM RELAY

GAS DETECTION CONTROL ROOM ALARM RELAY

GAS DETECTION PUMP ROOM ALARM RELAY

CONTROL ROOM SF—1 / EF—1 CONTROL RELAY

SLUCE GATE CLOSED

SLUCE GATE OPEN
16-01

H1

21-01

21-02

21-03

21-04

21-05

21-06

21-07

21-08

21-09

21-10

21-11

21-12

21-13

21-14

21-15

21-16

21-17

21-18

21-19

21-20

21-21

21-22

21-23

21-24

21-25

21-26

21-27

X2

<~ 0O

QUALITY CONTROLS,
INC. 3411 CHURCH

D ) STREET
7)  CINCINNATI,OHIO
45244 (513)
272-3900

TORQUE FIELD CONNECTIONS TO 20 IN—LBS
SQUARE D 9080GR6 TO 18-20 IN-LBS
SQUARE D 9080GM6 TO 7-8 IN-LBS

LISTED

CONNECTIONS MUST BE 600VAC 75°C COPPER WIRE
POWER CIRCUITS & GROUNDS 14 AWG

WARNING MORE THAN ONE DISCONNECT MAY BE REQUIRED

TO DE-ENERGIZE EQUIPMENT BEFORE SERVICING

AS

BUILT

FORT WASHINGTON WAY
CONTROL PANEL

PANEL TO BEAR
ULS508A LABEL

VOLT: 460 PH:3

BY:BR | APP:

DATE: 08,/21,/2020

CUSTOMER: PETE DUTY

JOB# 19-899

DWG# E19899-20,21




FLOAT HIGH LEVEL

SOFT START NO.1 FAULT
R14K o] R19M GAS ALARM CONTROL ROOM SOFT SL/;T)T NO.1 FAULT
R14K 5!
@ 5."" T 202 R19M I@ R20C @ RIQP 7
PUMP NO.1 OVERTEMP FLOAT LOW LEVEL o
REC R14H 3 SOFT STaR] NO-2 FAULT SF-1 END EF—1 No ARFLOW SOFT START NO.2 FAULT
[0 R ss0z g —5i ———f220] — i P77 2 23 |
PUMP 1:0.220VERTEMP - R19N iZO; = R7D -
fiz-3303 RIC 3304 i 2228 5N 2224 224
= 107z FLOAT SYSTEM ENGAGED SOFT START NO.3 FAULT GAS ALARM PUMP ROOM SOFT START NO.3 FAULT
PUMP NO.3 OVERTEMP 3 R2OE R8D
e — i —si ] — —
g-2%0s_ RS 3306 g o, >
PULP Nt OVERTEN e [N —— N
fa3s0r ¢ 3308 g TRANSDUGER HIGH LEVEL SOFT START NO.4 FAULT SOFT START NO.4 FAULT
R1SK - R19Q 75 SF—1 AND EF—1 START P poeq
9’5 ZE :190 (REQUIRES 30A RATED CONTACT) 5
R10A
——sNT——259 24 A R24g] 227
PUMP NO.1 SS RUN
REE — MOD-1
ik 2247 7 I pa4d
2213 3
PUMP NO.2 SS RUN " MOD-2
R7E 2249 7 |‘6—E::§
o ¢
L¢3 ) SUMP_OVERLOAD
PUMP NO.3 SS RUN [2273 #ts T
—;FE SUMP OVERTEMP
PUMP NO.4 SS RUN
ROE
9
QUALITY CONTROLS, | TORQUE FIELD CONNECTIONS TO 20 IN-LBS
=0 INC. 3411 CHURCH SQUARE D 9080GR6 TO 18—20 IN—LBS FORT WASHINGTON WAY
. LISTED
STREET SQUARE D 9080GM6 TO 7—8 IN—LBS CONTROL PANEL
CINCINNATI OHIO CONNECTIONS MUST BE B600VAC 75°C COPPER WIRE
, POWER CIRCUITS & GROUNDS 14 AWG . . . . . . . .
% 45244 (513) WARNING MORE THAN ONE DISCONNEGT MAY BE REQUIRED PANEL TO BEAR | VOLT: 460 PH:3 | HZ:60| HP:168| FLA: 259| BY:BR | APP: DATE: 04/01/2020
533900 TO DE—ENERGIZE EQUIPMENT BEFORE SERVICING ULS08A LABEL CUSTOMER: PETE DUTY JOB# 19-899 DWG# F19899-22




I i il ] I
i = =
E! !d
EXHAUST GRILL
= =1 | ®
- — | | e - = = s s =
39 AleaEiit:
: 666 § 6|0 @ @ ____ ___ ___ ___ |
i 585 ¢[00 W o 5 e |
@; g 6-'- g 6-- g | e : | e 0
° 6060|0660 6009|6080
6 Y 5 ) 5 [} 6 =
BLOWER FILTERS H !
1 ) ﬁ i
o ° i ° o ° (| ° °® sl
Tl e 11 rv|
NEMA 12 ENCLOSURE
SEE DOOR DETAILS
QUALITY CONTROLS, | TORQUE FIELD CONNECTIONS TO 20 IN-LBS FORT WASHINGTON WAY
— o
MY " S o | S SRR S P wre| AS BUILT CONTROL PANEL
CONNECTIONS MUST BE 60OVAC 75°C COPPER WIRE
CINCINNATI,OHIO . . . . . . . .
Q / 45244 (513) YFVSRB'Z@G\;V,\E,“Z%%:S%S‘SU§TA§§§§§§'\Z\;§TSX€TC|%% REQUIRED PL/JA\[\]5EOL8JOLABB%ALR VOLT: 460 PH:3 | HZ:60| HP:168| FLA: 259| BY:BR | APP: DATE: 04/01,/2020
o5 3500 CUSTOMER: PETE DUTY JOBf 19-899  |DWof E19899-23




WELL LEVEL

PD60O00—R6

ANNUNCIATOR
PHASE FAILURE CONTROL POWER
PL PL
TRANSDUCER HIGH FLOAT LOW FLOAT
HIGH LEVEL LEVEL LEVEL
PL PL PL
MANUAL FLOAT FLOAT SYSTEM FLOAT SYSTEM
ENABLE ENGAGED RESET

ALARM

PL
ALARM SILENCE

GAS DETECTED
CONTROL ROOM

PL
FANS CALLED
NO AIRFLOW

PL

SUPPLY FAN /
EXHAUST FAN
SF—1 / EF—1

PL
FANS RUNNING

SUPPLY FAN / EXHAUST FAN
SF-2 / EF—1

GAS DETECTED
PUMP ROOM

SF-2 RUN EF-2 RUN

©
©

OFF
HAND . AUTO HAND ___AUTO

al
e

SLUICE GATE
OPEN COM(;’FI,.EJE LY
PL
COMPLETELY
CLOSE CLOSED
PL
OFF
STI‘OP LOCAL I‘ REMOTE

SUMP PUMP

©F

o
-

[=)
‘ﬁ
X
@)
g

[ T
S -

©

o U
-

,_
o
o
>
=

B

REMOTE

=0

&

U

QUALITY CONTROLS,
INC. 3411 CHURCH
STREET
CINCINNATI,OHIO
45244 (513)
272-3900

TORQUE FIELD CONNECTIONS TO 20 IN-LBS

SQUARE D 9080GR6 TO 18-20 IN—-LBS

SQUARE D 9080GM6 TO 7—-8 IN—LBS

CONNECTIONS MUST BE B600VAC 75°C COPPER WIRE

POWER CIRCUITS & GROUNDS 14 AWG

WARNING MORE THAN ONE DISCONNECT MAY BE REQUIRED
TO DE—-ENERGIZE EQUIPMENT BEFORE SERVICING

LISTED

AS

BUILT

FORT WASHINGTON WAY
CONTROL PANEL

PANEL TO BEAR
ULS08A LABEL

VOLT: 460 PH:3

HZ:60| HP:168| FLA: 259| BY:BR | APP:

CUSTOMER: PETE DUTY

JOB# 19-899

DATE: 04,/01/2020
DWGH E19899-24




PUMP NO.1

HOURS SINCE LAST SERVICE

TOTAL RUN TIME RESET AFTER EACH SERVICE

PUMP NO.2

HOURS SINCE LAST SERVICE

TOTAL RUN TIME RESET AFTER EACH SERWCE

RESET

@

‘QUALITY CONTROLS Mo

HOURS SINCE LAST SERVICE

TOTAL RUN TIME RESET AFTER EACH SERVICE

PUMP NO.3 PUMP NO.4
CONTROLS CONTROLS CONTROLS CONTROLS
[Rl2]4] [2l2]4] (224

(CNON¢) OO CNOXNe@) (CNON¢)
\— ——— ) \—

HOURS SINCE LAST SERVICE
RESET AFTER EACH SERVICE

TOTAL RUN TIME

HOURS HOURS HOURS HOURS HOURS HOURS HOURS
£0000(Q 0000g 00000d Po0aAd 00000d 000000 000003
° o ) o

SOFT START ACL STARTER MODE SE._Ecnm OFF SOFT START ACL STARTER MODE SELEC'I]ON SOFT START ACL STARTER MODE SELECTION SOFT START AcL STARTER MODE SELEC110N

FAULT RUN AUTO FAULT FAULT ACL HAND AUTo FAULT
sorr START sorr START SOFI' srART sorr STAR

FAULT OVERLOAD OVERTEMP SEAL LEAK FAULT OVERLOAD OVERTEMP SEAL LEAK FAULT OVERLOAD OVERTEMP SEAL LEAK FAULT OVERLOAD OVERTEMP SEAL LEAK

PL PL PL PL PL PL PL PL
SOFT START SOFT START sorr srART sorr START

RESET

&ED

QUALITY CONTROLS,

TORQUE FIELD CONNECTIONS TO 20 IN-LBS

FORT WASHINGTON WAY
CONTROL PANEL

VOLT: 460 PH:3 | HZ:60| HP:168| FLA: 259| BY:BR | APP:
CUSTOMER: PETE DUTY JOB# 19-899

SQUARE D 90BOGRE TO 18-20 IN-LBS LISTED AS
SQUARE D 90BOGME TO 7—8 IN-LBS

CONNECTIONS MUST BE 600VAC 75'C COPPER WIRE
POWER CIRCUITS & GROUNDS 14 AWG

WARNING MORE THAN ONE DISCONNECT MAY BE REQUIRED

TO DE-ENERGIZE EQUIPMENT BEFORE SERVICING

BUILT

PANEL TO BEAR
ULS08A LABEL

7 0 INC. 3411 CHURCH
D ) STREET
/ CINCINNATI,OHIO
45244 (513)
272—3900

DATE: 04,/01/2020
DWGH E19899-25























































DUAL-LINE 6-DIGIT PROCESS METER

PrrVuUu

SERIES

C € ProVu ® Model PD6000

©*0-20 mA, 4-20 mA, 0-5V, 1-5V, and £10 V Inputs

e NEMA 4X, IP65 Front

e Universal 85-265 VAC or 12/24 VDC Input Power

e Large Dual-Line 6-Digit Display, 0.60" & 0.46"

e Isolated 24 VDC @ 200 mA Transmitter Power Supply
® Math Functions for Flow & Round Horizontal Tanks

* Programmable Displays & Function Keys

* Sunlight Readable Display

* 32-Point, Square Root, or Exponential Linearization
* Multi-Pump Alternation Control

* 2 or 4 Relays + Isolated 4-20 mA Output Options

e External 4-Relay & Digital I/O Expansion Modules
*RS-232, RS-422/485 Serial Communication Options
¢ -40 to 65°C Operating Temperature Range

PRECISION

DIGITAL =

www.predig.com

PRECISION DIGITAL CORPORATION



ProVu © MODEL PD6000 PROCESS METER

Large
0.6" Digits

Dual-Line
6-Digit
Display

Rugged Front

godogouood
Display

FEATURE RICH AND FLEXIBLE

The ProVu meter boasts speciltations and functionality that
clearly makes it one of the most advanced process meters
available. Its dual-line 6-digit display (999,999), advanced

math functions, function keys, and optional expansion modules

are only a few of the features you wilJ [1J ProVu.

FRONT PANEL DISPLAY

Precise, Accurate, and More Informative

ProVu’s large 0.6" main display will provide you with a highly
accurate and precise 6-digit view of your process. Its 24-bit A/D
is accurate to +0.03% of calibrated span +1 count.

Configurable

The main display can be programmed to indicate PV,
maximum (peak), minimum (valley), alternating maximum/
minimum, or one of eight alarm set points. The secondary
display can also be con[gured to display engineering

units, setpoints, user deChed legends, or simply turned off.

Function Keys

There are three function keys available to
the user. These keys can be programmed
to trigger certain events (i.e. acknowledge
alarms, reset max and/or min, disable/enable
output relays, or hold current relay states),
provide direct menu access points, and more.

(Actual Size)

Sunlight
Readable

PV, Max (Peak),
Min (Valley)

Programmable
Function Keys

NEMA 4X

Alarm Status
Indicators

Environmentally Tough

UV Resistant

Sunlight Readable NEMA 4X Rated

Rugged

A unique front panel design makes the
ProVu nearly impenetrable in typical
applications. Here, the ProVu easily
survives a direct hit on the display from
a heavy 2" solid stainless steel ball
dropped from eight feet.

Easy to Use

The user friendly dual-line display makes the ProVu easy
to set up & program. No jumpers to set for input selection.
All setup & programming is

done via the front panel. Three

levels of password protection

help maintain the reliability of

the programming.
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FIELD EXPANSION MODULES MULTI-PUMP ALTERNATION

Add functionality to the ProVu in thO [eld with easy-to- Up to 8 pumps can be alternated/sequenced.
install external expansion modules. Add RS-232 or RS-
422/485 communications, 1/0 modules (up to 2), or 4-relay
expansion module. The menu items for these modules

do not appear until the module is connected, simplifying
the basic menu. Relay and digital I/O modules are shown
below with optional DIN rail mounting kit, PN PDA1002.

4-20 mA Signal

Relay #4 turns the main pump on at 6000 gallons
and turns it off at 1000 gallons.

4-20 mA Signal

5245

(]l
(NI

654321 654321

Control
Relay

SOE8

Backup
Pump

1/0 Expansion Module

With the Pump Alternation feature activated, the next

Four digital_inputs and four digital outputs are available time the level reaches 6000 gallons, relay #3 transfers
per expansion module. The P.R.OVU. meter will accept two and starts the backup pump.
of these modules. External digital inputs can function
similarly to the front panel function keys. They can be 420 mA Signal
conlgured to trigger certain_ events (i.e._ acknowledge/reset Lovel AENRBNIGENEEn
alarms, reset max and/or min values, disable/enable all = ;' 1 transmitter
output relays, and hold current relay states), provide direct '_' '53"@ @
menu access point, or mimic front panel keys. AL
I
Digital outputs can be used to remotely monitor ProVu's Backup @
alarm relay output states, or the states of a variety of . Pume
actions and functions executed by the meter. If the backup pump is not able to keep up, and the

level reaches 7000 gallons, relay #4 transfers and

Relay Expcmsion Module starts the main pump as well.

An external module containing four 3 amp Form A (SPST)
relays can be added to the ProVu at anytime. Removable

4-20 mA Signal

i i (6543 2[1] [6]5]4] 3] 2]
screw terminal blocks accept 12 to 22 AWG wire. 1 10 e Le[s[4ls]2]1]
7 e2)
-l lBE =2
oAl e
N E

Relay #2 trips the High Level Alarm at
7500 gallons and resets at 6900 gallons.

4-20 mA Signal

Communications Module

Serial communications on the
ProVu can be added anytime with
external RS-232 or RS-422/485
communication adapters.

Relay #1 trips the Low Level Alarm at 495 gallons and
resets at 750 gallons.
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MATH FUNCTIONS

Non-Linear input signals can be linearized with the
ProVu’s simple to use built-in math functions, such

as: square-root extractor, weirll 00 [Umes exponential
linearizer, horizontal round tank linearizer, or the PrRoVu’s
powerful general purpose 32-point linearizer

(free linearization utility available at www.predig.com).

Weirs and Flumes Math Function

| mA Out

Relay 2 Relay 1

35 G0 GBEGER

ll.l IL Linearized _+ | Loop-Powered
4-20 mA output Remote

7 from ProVu Indicator
- (Volume)
N\ 7/
4-20 mA Output
from Level Transmitter Level
. ’ \ 4-20 mA Loop powered
1

Y by the ProVu meter

Round Horizontal Tank Math Function

METER COPY

The Copy feature is used to copy (or clone) all the
settings from one ProVu to other ProVu meters in about
20 seconds! The Copy function is a standard feature

on all meters. It does not require a communications
adapter, only an optional cable assembly, P/N PDA1200.
See the ordering information for complete details.

OUTPUTS

Relay Outputs | ?O—|

The ProVu has up to four 3 A Form C relays (SPDT),
giving you more fail-safe options upon power loss.
Relay action can also be conl[gured for input loop break
protection. Set ON and OFF delay times when needed.
Up to eight front panel indicators show alarm and/or
relay state. Can be con[gured for 0-100% deadband.

Relay Operation/Configuration

There are powerful relay functions that can be
con[gured in the ProVu meter, including:

» Automatic reset only (non-latching)

» Automatic + manual reset at any time (non-latching)

 Latching (manual reset only)

* Latching with clear (manual reset only after alarm
condition has cleared)

* Pump alternation control (automatic reset only)

» Sampling (activated for a user-speciled time)

» User selectable fail-safe operation

» Relay action for loss (break) of 4-20 mA input signal

» Time delay (on and off), independent for each relay

» Manual control mode

Analog Output

The isolated analog retransmission signal can be
conlCgured to represent the process variable (PV),
maximum (peak) value, minimum (valley) value, or the
value for any of the eight relay set points. While the
output is nominally 4-20 mA, the signal will accurately
accommodate under- and over-ranges from 1 to 23 mA.

Auto/Manual Control

Take control of any output with this feature. All relays
can be forced ON or OFF, and the 4-20 mA output
signal can be set to any value within its range.

Isolated Transmitter Power Supplies

A powerful 24 V @ 200 mA power supply is a standard
feature on the ProVu meter. It can be conlgured for

5, 10, or 24 V (default) by means of a simple internal
jumper (see manual). An additional power supply (24 V
@ 40 mA) is standard with the 4-20 mA output option.

NEMA 4 & 4X FIELD ENCLOSURES

Plastic, stainless steel, and
painted steel NEMA 4 enclosures
for up to 10 ProVu meters.

See our complete offering at www.predig.com
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CONNECTIONS

* Form C (SPDT) relays

» Two isolated supplies available even on
12/24 VDC input power models

» Removable terminal blocks

4-20 mA Output
Powered by PrRoOVU

2 or 4 relays + isolated 4-20 mA output option
+ -
/" RELAY4 RELAY3 RELAY2 RELAY1 MA OUT[

OOV VOOV D?||DD

NO NC COM NO NC COM NO NC COM NO NC COM I- I+ R
Loayd
SIGNAL —~

P+ P- COM V+ mA+

QPO
L1

12345678 + -

M-LINK  POWER /

+ Universal 85-265 VAC or 12/24 VDC input power
* Voltage or current inputs

* No jumpers needed for V/mA input selection

» M-Link for adding expansion modules

Transmitter
Powered by PrRoVu

SPECIFICATIONS

Except where noted all specifications apply to operation at +25°C.

General

Display: Main display: 0.60" (15 mm) high, second display: 0.46" (12
mm) high. Both displays are 6 digits (-99999 to 999999), red LEDs
with leading zero blanking.

Display Intensity: Eight intensity levels

Display Update Rate: 5/second (200 ms)

Overrange: Display flashes 999999

Underrange: Display flashes -99999

Front Panel: NEMA 4X, IP65

Programming Methods: Four front panel buttons, PC based
linearization utility, cloning using Copy function, or via digital inputs.
Noise filter: Programmable from 2 to 199 (0 will disable filter)

Filter Bypass: Programmable from 0.1 to 99.9% of calibrated span
Recalibration: Calibrated at the factory. Recalibration is
recommended at least every 12 months.

Max/Min Display: Max (Peak) / min (Valley) readings reached by the
process are stored until reset by the user or until power to the meter
is turned off.

Password: Three programmable passwords restrict modification of
programmed settings. Pass 1: Allows use of the F1—F3 function keys.
Pass 2: Allows use of the F1—F3 function keys and changing the set/
reset points. Pass 3: Restricts all programming and F1-F3 keys.
Note: Digital inputs are not password protected.

Non-Volatile Memory: All programmed settings are stored in non-
volatile memory for a minimum of ten years if power is lost.

Power Options: 85-265 VAC 50/60 Hz, 90-265 VDC 20 W max, or
jumper selectable 12/24 VDC £10%, 15 W max.

Fuse: Required external fuse: UL Recognized, 5 A max, slow blow; up
to 6 meters may share one 5 A fuse.

Isolated Transmitter Power Supply: 5, 10, or 24 VDC selectable by
internal jumper. 24 VDC + 10% supply rated @ 200 mA max (100 mA
max for 12/24 VDC powered models). The 5 or 10 VDC supplies rated
@ 50 mA max.

Normal Mode Rejection: Greater than 60 dB at 50/60 Hz

Isolation: 4 kV input/output-to-power line. 500 V input-to-output or
output-to-P+ supply.

Environmental: Operating temperature range: -40 to 65°C. Storage
temperature range: -40 to 85°C. Relative humidity: 0 to 90% non-condensing.

Connections: Removable screw terminal blocks accept 12 to 22 AWG
wire, RJ45 for external relays, digital I/O, and serial communication adapters.
Enclosure: 1/8 DIN, high impact plastic, UL 94V-0, color: black
Mounting: 1/8 DIN panel cutout required: 3.622" x 1.772"

(92 mm x 45 mm). Two panel mounting bracket assemblies are provided.
Tightening Torque: Screw terminal connectors: 5 Ib-in (0.56 Nm)
Overall Dimensions: 4.68" x 2.45" x 5.64"

(119 mm x 62 mm x 143 mm) (W x H x D)

Weight: 9.5 oz (269 g)

UL File Number: UL &c-UL Listed. E160849; 508 Industrial Control Equipment.
Warranty: 3 years parts & labor

Process Input
Inputs: Field selectable: 0-20, 4-20 mA, +10 VDC (0-5, 1-5, 0-10 V)
Accuracy: +0.03% of calibrated span +1 count,

square root & programmable exponent accuracy range: 10-100% of
calibrated span

Temperature Drift: 0.005% of calibrated span/°C max from 0 to 65°C
ambient, 0.01% of calibrated span/°C max from -40 to 0°C ambient

Math Function: Linear, square root, programmable exponent, or
round horizontal tank volume calculation.

Multi-Point Linearization: 2 to 32 points
Programmable exponent: 1.0001 to 2.9999
Low-Flow Cutoff: 0-999999 (0 disables cutoff function)

Decimal Point: Up tl e decimal places or none: d.ddddd, dd.dddd,
ddd.ddd, dddd.dd, ddddd.d, or dddddd.

Calibration Range: Minimum span: 0.15 mA or 0.10 V. An Error
message will appear if input 1 and input 2 signals are too close together.

Input Impedance: Voltage ranges: greater than 1 MQ. Current
ranges: 50 - 100 Q (depending on resettable fuse impedance).

Input Overload: Current input protected by resettable fuse, 30 VDC
max. Fuse resets automatically after fault is removed.

Relays

Rating: 2 or 4 SPDT (Form C) internal and/or 4 SPST (Form A)
external; rated 3 A @ 30 VDC and 125/250 VAC resistive load; 1/14 HP
@ 125/250 VAC for inductive loads

Noise Suppression: Noise suppression is recommended for each
relay contact switching inductive loads.

Deadband: 0-100% of span, user programmable

High or Low Alarm: User may program any alarm for high or low trip
point. Unused alarm LEDs and relays may be disabled (turned off).

Relay Operation: automatic (non-latching), latching (requires manual
acknowledge), sampling (based on time), and pump alternation
control (2 to 8 relays).

Relay Reset: User selectable via front panel buttons or digital inputs.
1. Automatic reset only (non-latching), when input passes the reset point.
2. Automatic + manual reset at any time (non-latching).

3. Manual reset only, at any time (latching).

4. Manual reset only after alarm condition has cleared (latching).

Note: Front panel button or digital input may be assigned to
acknowledge relays programmed for manual reset.

Time Delay: 0 to 999.9 seconds, on & off relay time delays.
Programmable and independent for each relay.

Fail-Safe Operation: Programmable and independent for each relay.
Note: Relay coil is energized in non-alarm condition. In case of power
failure, relay will go to alarm state.

Auto Initialization: When power is applied to the meter, relays will
relkect the state of the input to the meter.
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Isolated 4-20 mA Transmitter Output

Qutput Source: Process variable (PV), max, min, set points 1-8, or
manual control mode

Scaling Range: 1.000 to 23.000 mA for any display range
Calibration: Factory calibrated: 4.000 to 20.000 = 4-20 mA output
Accuracy: * 0.1% of span + 0.004 mA

Temperature Drift: 0.005% of calibrated span/°C max from 0 to 65°C
ambient, 0.01% of calibrated span/°C max from -40 to 0°C ambient
Note: Analog output drift is separate from input drift.

Isolated Transmitter Power Supply: Terminals I+ & R: 24 VDC + 10%
@ 40 mA maximum, may be used to power the 4-20 mA output or other
devices. Present on both AC & DC powered units.

External Loop Power Supply: 35 VDC maximum

Output Loop Resistance:

Power supply Minimum Maximum
24 VDC 10Q 700 Q
35 VDC (external) 100 Q 1200 Q

Serial Communications
Meter Address: 1 - 247
Baud Rate: 300 - 19,200 bps

Transmit Time Delay: Programmable between 0 and 199 ms or
transmitter always on for RS-422 communication

Data: 8 bit (1 start bit, 1 stop bit)
Parity: None
Turn Around Delay: Less than 2 ms (Cked)

Digital I/O Expansion Module

Channels: 4 digital inputs & 4 digital outputs per module
System: Up to 2 modules for a total of 8 inputs & 8 outputs
Digital Input Logic: High: 3to 5VDC Low: 0to 1.25VDC
Digital Output Logic: High: 4.75t0 5 VDC Low: 0 to 0.4 VDC
Source Current: 10 mA maximum

Sink Current: 1.5 mA minimum

+5V Terminal: To be used as pull-up for digital inputs only.

4-Relay Expansion Module

Relays: Four Form A (SPST) rated 3 A @ 30 VDC and 125/250 VAC
resistive load; 1/14 HP @ 125/250 VAC for inductive loads.

MOUNTING DIMENSIONS

Optional ~__»F=me—rl

Connector

Installed 20 200
e Uuu wuy
3:)% X ] g
ﬁ ﬂ (106 mm
t (121 mm) ‘ .
477 | 3.61
(92 mm).
yal ‘ T T T
(128 mm)
6" (152 mm) Clearance \b' " lﬁ\
| | 4.68 |
(119 mm)
Side View Top View

Notes:

1. Panel cutout required: 1.772" x 3.622" (45mm x 92mm)
2. Panel thickness: 0.040 - 0.250" (1.0mm - 6.4mm)

3. Mounting brackets lock in place for easy mounting

4. Clearance: Allow 6" (152 mm) behind the panel

PRECISION DIGITAL CORPORATION

89 October Hill Rd « Holliston MA 01746 USA « Tel (800) 343-1001 « Fax (508) 655-8990

ORDERING INFORMATION

ProVu « Model PD6000

85-265 VAC 12/24 VDC Options Installed

Model Model

PD6000-6R0 PD6000-7R0 None

PD6000-6R2 PD6000-7R2 2 Relays

PD6000-6R3 PD6000-7R3 4-20 mA Output
PD6000-6R4 PD6000-7R4 4 Relays

PD6000-6R5 PD6000-7R5 2 Relays & 4-20 mA Output
PD6000-6R7 PD6000-7R7 4 Relays & 4-20 mA Output

Note: 24 V Transmitter power supply standard on all models.

Accessories

Model Description

PDA1002 DIN Rail Mounting Kit for Two Expansion Modules

PDA1004 4-Relay Expansion Module

PDA1044 4 Digital Inputs & 4 Digital Outputs Module

PDA1200 Meter Copy Cable

PDA1232 RS-232 Serial Adapter

PDA1485 RS-422/485 Serial Adapter

PDA7485-| RS-232 to RS-422/485 Isolated Converter

PDA7485-N RS-232 to RS-422/485 Non-Isolated Converter

PDA8232-N USB to RS-232 Non-Isolated Converter

PDA8485-| USB to RS-422/485 Isolated Converter

PDA8485-N USB to RS-422/485 Non-Isolated Converter

PDX6901 Suppressor (snubber): 0.01 yF/470 Q, 250 VAC
RZVU

SERIES
Disclaimer

The information contained in this document is subject to change without notice. Precision Digital
Corporation makes no representations or warranties with respect to the contents hereof, and
specilkally disclaims any implied warranties of merchantability or(] I

©2008 Precision Digital Corporation. All rights reserved.

Your Local Distributor is:

LDS6000 C  08/08

PRECISION

DIGITAL =

www.predig.com




Product data sheet

Characteristics

9001KT38LG

Main

Range of product Harmony 9001K
Product or component type Pilot light
Device short name K

Complementary

Bezel material

Chromium plated metal

Mounting diameter 30 Mm
Light source Green LED
Light block supply Direct 120 V
Shape of screw head Round

Operating mode

Environment

Push-to-test

Product certifications

UL listed file E42259 CCN NKCR
CE
CSA LR25490 class 3211 03

NEMA degree of protection

NEMA 1/2/3/3R/4/6/12/13

Offer Sustainability

Sustainable offer status
REACh Regulation

Green Premium product

i

EU RoHS Directive

Pro-active compliance (Product out of EU RoHS legal scope) 2

Mercury free Yes
RoHS exemption information 2
China RoHS Regulation 2
Environmental Disclosure &7

Circularity Profile

No need of specific recycling operations

WEEE

The product must be disposed on European Union markets following speci-
fic waste collection and never end up in rubbish bins

Product Life Status :

Commercialised

Jan 8, 2020

Sclénelder

Electric

The information provided in this documentation contains general descriptions and/or technical characteristics of the performance of the products contained herein.
This documentation is not intended as a substitute for and is not to be used for determining suitability or reliability of these products for specific user applications.

It is the duty of any such user or integrator to perform the appropriate and complete risk analysis, evaluation and testing of the products with respect to the relevant specific application or use thereof.

Neither Schneider Electric Industries SAS nor any of its affiliates or subsidiaries shall be responsible or liable for misuse of the information contained herein.
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Characteristics

9001G31 <&

green Fresnel lens cap - for pilot light & 30

Product availability: Stock - Normally stocked in distribution facility

Price*: 9.90 USD

Complementary

Main

Commercial Status Commercialised

Range of product Harmony 9001K
Harmony 9001SK

Accessory / separate Fresnel lens cap

part designation

Accessory / separate Lens cap

part type

Accessory / separate Spare parts

part category

Accessory / separate Pilot light

part destination

Mounting diameter

1.18 in (30 mm)

Cap/Operator or lens colour

Product weight

Green
0.01 Ib(US) (0.005 kg)

Ordering and shipping details

Category 21433 - 9001 ACCESS FOR K,KX,SK
Discount Schedule Cs1

GTIN 00785901056119

Nbr. of units in pkg. 1

Package weight(Lbs) 0.01

Product availability

Stock - Normally stocked in distribution facility

Returnability

Y

Country of origin

MX

Offer Sustainability

Sustainable offer status

Not Green Premium product

RoHS

REACh

Compliant - since 0921 - E7

Reference not containing SVHC above the threshold

Contractual warranty

Period

18 months

Sep 2, 2014

It is the duty of any such user or integrator to perform the appropriate and complete risk analysis, evaluation and testing of the products with respect to the relevant specific application or use thereof.

Neither Schneider Electric Industries SAS nor any of its affiliates or subsidiaries shall be responsible or liable for misuse of the information contained herein. *Prices are indicative

The information provided in this documentation contains general descriptions and/or technical characteristics of the performance of the products contained herein.
This documentation is not intended as a substitute for and is not to be used for determining suitability or reliability of these products for specific user applications.



Product data sheet

Characteristics

9001KT38LG

Main

Range of product Harmony 9001K
Product or component type Pilot light
Device short name K

Complementary

Bezel material

Chromium plated metal

Mounting diameter 30 Mm
Light source GelloE LbD
Light kloc2 supply Direct 1V0 S
whape of screE head Round

Operating mode

b nvironment

Push-to-test

Product certifications

Cb
UL listed file b4WW59 CCN NKCR
CwA LRV5490 class 3V11 03

Nb MA degree of protection

NbMA 1/V/3/3R/4/6/1V/13

Offer wustainakility

wustainakle offer status
RbACh Regulation

( reen Premium product

i

bU RoHw Directive

Pro-active compliance )Product out of bU RoHw legal scopeY@

Mercury free Ges
RoHw exemption information 2
China RoHw Regulation 2
bnvironmental Disclosure &7

Circularity Profile

No need of specific recycling operations

Wbbb

The product must ke disposed on buropean Union mar2ets folloEing speci-
fic Easte collection and never end up in rukkish kins

Product Life wtatus :

Commercialised

Jan 8, VOVO

Sclénelder

Electric

The information provided in this documentation contains general descriptions and/or technical characteristics of the performance of the products contained herein.
This documentation is not intended as a sukstitute for and is not to ke used for determining suitakility or reliakility of these products for specific user applications.

It is the duty of any such user or integrator to perform the appropriate and complete ris2 analysis, evaluation and testing of the products Eith respect to the relevant specific application or use thereof.

Neither wehneider blectric Industries wAw nor any of its affiliates or suksidiaries shall ke responsikle or liakle for misuse of the information contained herein.



Product data sheet

Characteristics

9001Y31

yellow Fresnel lens cap - for pilot light @ 30

Product availability: Stock - Normally stocked in distribution facility

Price*: 9.90 USD

Complementary

Main

Commercial Status Commercialised

Range of product Harmony 9001K
Harmony 9001SK

Accessory / separate Fresnel lens cap

part designation

Accessory / separate Lens cap

part type

Accessory / separate Spare parts

part category

Accessory / separate Pilot light

part destination

Mounting diameter

1.18 in (30 mm)

Cap/Operator or lens colour

Product weight

Yellow
0.01 Ib(US) (0.005 kg)

Ordering and shipping details

Category 21433 - 9001 ACCESS FOR K,KX,SK
Discount Schedule CS1

GTIN 00785901056072

Nbr. of units in pkg. 50

Package weight(Lbs) 0.01

Product availability

Returnability

Stock - Normally stocked in distribution facility
Y

Country of origin

MX

Offer Sustainability

Sustainable offer status

Not Green Premium product

RoHS

REACh

Compliant - since 0921 - 7Y

Reference not containing SVHC above the threshold

Contractual warranty

Period

18 months

Dec 20, 2013

It is the duty of any such user or integrator to perform the appropriate and complete risk analysis, evaluation and testing of the products with respect to the relevant specific application or use thereof.

Neither Schneider Electric Industries SAS nor any of its affiliates or subsidiaries shall be responsible or liable for misuse of the information contained herein. *Prices are indicative

The information provided in this documentation contains general descriptions and/or technical characteristics of the performance of the products contained herein.
This documentation is not intended as a substitute for and is not to be used for determining suitability or reliability of these products for specific user applications.



Product data sheet
Characteristics

9001KT38LR

PILOT LIGHT 120VAC 30MM TYPE K

+OPTIONS

ad Green
N Premium”

Main

Range of product Harmony 9001K
Product or component type Pilot light
Device short name K

Complementary

Bezel material

Chromium plated metal

Mounting diameter 30 mm
Light source Red LED
Light block supply Direct 120 V
Shape of screw head Round

Operating mode

Push-to-test

Environment

Product certifications

CSA LR25490 class 3211 03
CE
UL listed file E42259 CCN NKCR

NEMA degree of protection

Offer Sustainability

Sustainable offer status

NEMA 1/2/3/3R/4/6/12/13

Green Premium product

REACh Regulation

REACh Declaration

EU RoHS Directive

Mercury free

Pro-active compliance (Product out of EU RoHS legal scope)
EU RoHS Declaration

Yes

RoHS exemption information

Yes

China RoHS Regulation

China RoHS declaration

Environmental Disclosure

Circularity Profile

Product Environmental Profile

No need of specific recycling operations

Jan 8, 2020

Disclaimer: This documentation is not intended as a substitute for and is not to be used for determining suitability or reliability of these products for specific user applications
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Characteristics

9001Y 31
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WEEE The product must be disposed on European Union markets following specific waste collection and
never end up in rubbish bins




Product data sheet RXM4AB2F7
Characteristics Zelio, RXM, miniature plugin relay, 4 C/O, 6 A,
120 VAC, with LED

Product availability : Stock - Normally stocked in distribution facility

Price* : 8.30 USD

Main

Range of product Zelio Relay
Series name Miniature
Product or component type Plug-in relay
Device short name RXM
Contacts type and composition 4 C/O

[Uc] control circuit voltage

120 V AC, 50/60 Hz

[Ithe] conventional enclosed thermal
current

6 A at -40...131 °F (-40...55 °C)

Status LED With

Control type Lockable test button
Utilisation coefficient 20 %
Complementary

Shape of pin Flat

[Ui] rated insulation voltage

[Uimp] rated impulse withstand voltage

250 V conforming to IEC
300 V conforming to UL
300 V conforming to CSA

2.5kV 1.2/50 ps

Contacts material

AgNi

[le] rated operational current

Maximum switching voltage

3 A at28 V DC (NC) conforming to IEC
3 A at 250 V AC (NC) conforming to IEC
6 A at 28 V DC (NO) conforming to IEC
6 A at 250 V AC (NO) conforming to IEC
6 A at 277 V AC conforming to UL

8 A at 30 V DC conforming to UL

250 V conforming to IEC

Resistive rated load

6 Aat250V AC
6Aat28VDC

Jul 23, 2019

Disclaimer: This documentation is not intended as a substitute for and is not to be used for determining suitability or reliability of these products for specific user applications



Maximum switching capacity

1500 VA/168 W

Minimum switching capacity

170 mW at 10 mA, 17 V

Operating rate

<= 18000 cycles/hour no-load
<= 1200 cycles/hour under load

Mechanical durability

10000000 cycles

Electrical durability

100000 cycles resistive load

Average coil consumption in VA 1.2 at 60 Hz

Average consumption 1.2VA 60 Hz

Drop-out voltage threshold >=0.15Uc

Operate time 20 ms

Release time 20 ms

Average coil resistance 3630 Ohm at 20 °C +/- 15 %
Rated operational voltage limits 96...132 V AC

Safety reliability data B10d = 100000

Protection category RT I

Test levels Level A group mounting
Operating position Any position

CAD overall height 82.8 mm

CAD overall depth 80.35 mm

Product weight

0.08 Ib(US) (0.037 kg)

Device presentation

Complete product

Environment
Dielectric strength

1300 V AC between contacts with micro disconnection insulation
2000 V AC between coil and contact with reinforced insulation
2000 V AC between poles with basic insulation

Product certifications

CE
REACH
RoHS
CSA
Lloyd's
UL
GOST

Standards

UL 508
EN/IEC 61810-1
CSA C22.2 No 14

Ambient air temperature for storage

-40...185 °F (-40...85 °C)

Ambient air temperature for operation

-40...131 °F (-40...55 °C)

Vibration resistance

3 gn (f=10...150 Hz), amplitude +/- 1 mm (on 5 cycles in operation)
5 gn (f = 10...150 Hz), amplitude +/- 1 mm (on 5 cycles not operating)

IP degree of protection

Shock resistance

IP40 conforming to EN/IEC 60529

10 gn in operation
30 gn not operating

Pollution degree

2

Ordering and shipping details

Category

21127 - ZELIO ICE CUBE RELAYS

Discount Schedule CP2

GTIN 00785901646464

Nbr. of units in pkg. 10

Package weight(Lbs) 8.0000000000000002E-2
Returnability Y

Country of origin CN

Offer Sustainability

Sustainable offer status

Green Premium product




RoHS (date code: YYWW)

Compliant - since 0801 - Schneider Electric declaration of conformity
Schneider Electric declaration of conformity

REACh

Reference not containing SVHC above the threshold
Reference not containing SVHC above the threshold

Product environmental profile

Available

Product end of life instructions

Need no specific recycling operations

California proposition 65

WARNING: This product can expose you to chemicals including:

....... Substance 1

Nickel compounds, which is known to the State of California to cause cancer, and

------- Substance 2

....... More information

Di-isodecyl phthalate (DIDP), which is known to the State of California to cause birth defects or other
reproductive harm.

For more information go to www.p65warnings.ca.gov

Contractual warranty

Warranty period

18 months




Sockets Selection Guide “IE[:

Relay and Timer Socket Selection Guide

Relay and Timer Sockets

. . No. of . Compatible
Mounting Series| Page | Part No. Poles Receptacle LG ‘ IDEC Relay and Timer
SR2P-05
. SR2P-05C | 2 8-Pin RR2P GTSP
DIN Rail Snap-Mount SR2P-06 RTE-P1, GT3 (8-pin)
SR F-6 SR3P-05 ] M3.5 Screw RR3PA, RR2KP, RTE-P2
SR3P-05C 3 11-Pin GT3(11-pi
SR3P-06 -pin)
SR3B-05 3 11-Blade RR1BA, RR2BA, RR3B, RTE-B
SH1B-05 M3.5 Screw
SH1B-05C | ! 5-Blade Coil Terminal: M3| FH1B
SH2B-05
om0 | 2 8-Blade RH2B
S I TN
SH3B-05C 3 11-Blade M3.5 Screw RH3B, RH2LB
SH4B-05
Smoc | 4 14-Blade RH4B
SY2S-05
Syps.onc | 2 8-Blade RY2S, RY22S
SY F-13 M3 Screw
SY4S-05 A 14-Blade RU4S, RY4S, RY42S, RY2KS, RY2LS,
SY4S-05C RM2S, GT5Y
SM2S-05
SM | F15 | QW5% oec RU2S
Panel Mount . RR2P, RAPP, RBPP, GT5P, RTE-P1,
SR2P-51 2 8-Pin GT3 (. pin)
SR | F16 "gpaps 3 11-Pin RR3PA, RR2KP, RTE-P2, GT3 (11-pin)
SR3B-51 3 11-Blade RR1BA, RR2BA, RR3B
SH1B-51 1 5-Blade RH1B, RAHB, RBHB
o 1 SH2B-51 2 8-Blade Solder RH2B, RAMB, RBMB
SH3B-51 3 11-Blade RH3B, RH2LB
SH4B-51 4 14-Blade RH4B
SY25-51 2 8-Blade RY2S, RY22S
Sy F-19
SY4S-51 4 14-Blade RY4S, RY42S, RY2KS, RY2LS, RM2S, GT5Y
PCB Mount SH1B-62 1 5-Blade RH1B, RAHB, RBHB
SH2B-62 2 8-Blade RH2B, RAMB, RBMB
SH F3-20
SH3B-62 3 11-Blade RH3B, RH2LB
SH4B-62 4 14-Blade | PCBoard RH4B
SY25-61 2 8-Blade RY2S, RY22S
sy F3-21 | SY4S-61 4 14-Blade RY4S, RY42S, RY2KS, RY2LS, RM2S, GT5Y
SY4S-62 4 14-Blade RY4S, RY42S, RY2KS, RY2LS, RM2S, GT5Y
Surface Mount
SH F23 | SH2B-02 2 8-Blade M3.5 Screw RH2B, RAMB, RBMB
For Panel Mounted Timers
. GE1A; RTE-P1; GT3A-1,-2,-3;
SR6P-M08G 8-pin GT3D'1,-2,-3; GT3W (8-pin); GT3S; GT3F
A 2 M35 Screw RTE-P2; GT3A-4,-5,-6; GT3D-4,-8
SR6P-M11G 11-pin ST (Hpin) ad

w For relay mounting accessories, see page F-24.

F-2 www.idec.com USA: (800) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC



OPTI-FLOAT
1

OPTI-FLOAT
2

See Sheet 14 for Float Position
120VAC

CONTROL VOLTAGE

H A

TRANSCEIVER

R1

START
2

o0 o

8

3

POWER SUPPLY

Q@ +12V -

QL MZ,

TYPICAL START-STOP
SCHEMATIC

OPTI-FLOAT®

LEVEL DETECTOR
TRANCEIVER SCHEMATIC

DATE 02/10/09 | DWG. 1 OF 1




OPTi-FLOAT

Liquid Level Detector

AN SR\



ERCURY ;I‘?.ﬁ]ﬂiﬁ
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12 MILLION OPERATIONS

Opti-Float®

Opti-Float®

Opti-Float®



l el o \ Y A

GP\Ti =F=L.OMT. Liguid Level Detector

The OPTI-FLOAT® Liquid Level Detector
is made of safe, recyclable materials. It's mercury
and lead free, is built to last for years of service,
and uses no electrical wires to connect to the
external control panel.

OPTI-E1 30
A B C

A. F1 = Narrow Angle Float
B. 30 = 30’ Cable, 60 = 60" Cable, XX = XX’ Cable
C. WT1 = External Weight

_=No Weight

Cox Research and Technology, Inc. 225.756.3271 > 800.910.9109 >www.optifloat.com




OPTI-FLOAT® Accessories

The OPTI-FLOAT® Transceiver

Operating Voltage: 12 VDC = 10%

Power Consumption: 1.2 VA max

Output: Relay SPDT 3 amp @ 240VAC, each channel
Ambient operating temperature: -15 to +130F (-25 to +55C)
Storage temperature: -15 to +155F (-25 to +70C)

UL Listed

OPTI - TR2

The OPTI-FLOAT® Power Supply
120/240VAC-12VDC, 10 Watt

Class 2 DIN Rail Mounted

UL Listed

OPTI - PS1

Cox Research and Technology, Inc. 225.756.3271 > 800.910.9109 >www.optifloat.com




OPTI-FLOAT® Mounting Options

OPTI-FLOAT® Weight

Stainless Steel

OPTI - WT1

OPTI-FLOAT® Universal Attachment Bracket

For cable, chain or pipe. Easy to attach and remove.

OPTI - UAB1

Cox Research and Technology, Inc. 225.756.3271 > 800.910.9109 >www.optifloat.com




RECOMMENDED SPECIFICATIONS

TECHNICAL DATA
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Tools

Tools to your success

Pump Selection Software - HELPS

HELPS has been specifically designed and tailor made for consulting engineers. The software saves substantial
time and effort calculating system curves, selecting pumps and analyzing variable speed curves. HELPS will
dynamically link your pump selection to the proper specifications and AutoCAD drawings to complete your

work effectively and efficiently.

Ask your local KSB representative for a copy or a demonstration.

The solution for protecting your pump

The PumpSafe™ Module is used for monitoring all KSB submersible
motors for moisture, thermal and bearing temperature. The PumpSafe™ is
specifically designed for modern control systems utilizing constant speed
or variable frequency drives (VFD). The module provides independent 5A,
120 VAC rated form C outputs.

Advantages:

= UL approved to both USA and Canadian requirements

= Power supply - 24-240VAC/1/60 hertz

® A manual/automatic selector switch for manual or automatic reset after alarm.

= RJ-11 connector configured as an RS485 port, for the Broadcast version, to retrieve archival data
using a laptop computer. View firmware revision level, model/configuration, analog inputs, fault
conditions, fault connectors, and reset counter.

= PumpSafe™ relays can also be purchased with a Modbus option that uses a RS-485 communications
bus allowing any Modbus master to query and/or control various aspects of its operation. The
advantage is that one or several devices may be connected to a host through a single multi-drop
communications channel which allows monitoring and control from a remote location.

= Can be installed in previous Flygt installations with minimal modifications of the existing control
system. Just swap out the Flygt MiniCAS with a PumpSafe™. Applies to both 120 VAC and 24 VAC
operation. No additional wiring is required from the control panel to the pump/mixer.

KSB Serv

Nationwide service for submersible pumps and mixers

KSB has authorized service shops throughout North America. The service
shops personnel can trouble shoot, diagnose, repair and maintain KSB
products. Large pumps and expert services are provided from our seven
KSB SupremeServ Service Centers in the US.



KSB b‘ 9 Related Documents

|SUMP PUMP KRT K80-217/24XEG-S
9.3 Wiring diagrams

9.3.1 Wiring diagrams for installation types P and S

9.3.1.1 Wiring diagram for one power cable 8G1.5 (AWG 15-8)

]u\v\w\zo\zw\zzu
@2y 3 @) 6 ) 71

[gruen/gelb

Tareen/yellow)

N

j

M @ Q) &) 5] 6] (7

Lil2[3] dsle] @

AN

|
‘W—T *

I

N /

UG1504379

Fig. 55: Wiring diagram for pump sets of installation types P or S with one power
cable 8G1.5

® Motor temperature 1

Motor temperature 2
® Leakage inside the motor
*

Shielded cable optional

102 of 124 Amarex KRT



KSB b‘ 9 Related Documents

P-1  KRT K200-317/156XEG-S
9.3.1.3 Wiring diagram for one power cable 7G4 + 5x1.5, 7G6 + 5x1.5 or 7G10 +
5x1.$]AWG11 -7+15-5,PWG9-7+15-50rAWG7-7+15-5)

=N

B, S
il TwT el |52 [zl n s ]
nf @ ) w [

N
AN

[1]2]3]«]s]e]@]8]9]0]n]2]

ud vl w
my Y ™
u2[ va[ wa %
WY TSY 16 =

® ®®
o %

Fig. 57: Wiring diagram for pump sets of installation types P or S with one power
cable 7G4 + 5x1.5, 7G6 + 5x1.5 or 7G10 + 5x1.5

Motor temperature (PTC thermistor)

Motor temperature

Leakage inside the motor

*O0|e

Shielded cable optional

104 of 124 Amarex KRT



PumpSafe™ Wiring Diagram

KRT Submersible Pumps |- Drawing # 3.1

PumpSafe™ Relays Required:

(1) Module A with form C outputs rated 5A @ 120VAC

Power
24-240 VAC

NC Thermal Fail (motor interlock)

COM

NO Thermal Fail (alarm)

NC Seal Fail (motor interlock)

COM

NO Seal Fail (alarm)

JAB Jan. 2009

Moisture

PumpSafe™ A

Motor Temperature

7 6 L1

8 5 N

9 4 GRD

11 2 || 11 ||
12 1 —| 10 I

Note: Relays are fail safe. Relays shown in the energized state. Contacts change state at loss of power. Therefore,
pushbutton resets on the front of control panel should only be used with timers. PumpSafe™ relays have built in reset

button.

Rev. 4 1/23/2009



PumpSafe™ Wiring Diagram  Pump #P-1& sump
KRT Submersible Pumps - Drawing # 1.0

PumpSafe™ Relays Required:
(1) Module A with form C outputs rated 5A @ 120VAC

Power
24-240 VAC

NC Thermal Fail (motor interlock)

COM

NO Thermal Fail (alarm)

NC Seal Fail (motor interlock)

COM

NO Seal Fail (alarm)

7 6
8 5
9 4
10 3
11 2
12 1

L1

JAB Jan. 2009

Moisture

— 2 |

bue

Winding Bi-metallic

PumpSafe™ A

Note: Relays are fail safe. Relays shown in the energized state. Contacts change state at loss of power. Therefore,
pushbutton resets on the front of control panel should only be used with timers. PumpSafe™ relays have built in reset

button.

Rev. 4 1/23/2009



Kellems® Wire Management Products

Standard Duty Support Grips IMPORTANT:

Offset Eye, Single Weave, Tin-Coated Bronze and Stainless Steel. Read all breaking strength,

safety and technical data
relating to this product.

Refer to pages X-33 and X-34.

Offset Eye, Closed Mesh

Fc?petmanent support when cable end is available to be installed through grip.

Approx. Breaking
Strength Lbs. Working Load Lbs.

Cable Diameter Range oated Stainless  Tin-Coated Stainless E M Tin-Coated

Inches (cm) Bronze Steel Bronze Steel Inches (cm)  Inches (cm) Bronze Stainless Steel
.50"-.62" (1.27-1.57) 530 1,3 53 137 4" (10.16) 10" (25.40) 02201037 02401037
.63"-.74" (1.60-1.88) 750 1,950 \7'5\ 195 4" (10.16) 10" (25.40) 02201038 02401038
.75"-.99" (1.90-2.51) 950 2,060 95 \QQQ 4" (10.16) 13"(33.02) 02201039 02401039
1.00"-1.24" (2.54-3.15) 1,500 2,678 150 268 \Q(12 70) 14" (35.56) 02201041 02401041
1.25"-1.49" (3.17-3.78) 1,500 4,490 150 449 5"\2‘10.)\ 15" (38.10) 02201042 02401042
1.50"-1.74" (3.81-4.42) 1,500 3,700 150 370 5" (12.70) \ﬁ\(@ 18) 02201043 02401043
1.75"-1.99" (4.44-5.05) 2,000 4,375 200 437 6" (15.24) 19" (48. 02201044 02401044
2.00"-2.49" (5.08-6.32) 3,100 5,500 310 550 9" (22.86) 21" (53.34) 0 45 02401045
2.50"-2.99" (6.35-7.59) 3,100 — 310 — 9" (22.86) 23" (68.42) 0220104N -
3.00"-3.49" (7.62-8.86) 3,800 — 380 — 11" (27.94) 25" (63.50) 02201047 \
3.50"-3.99" (8.89-10.13) 3,250 — 325 — 11" (27.94) 27" (68.58) 02201048 -

Offset Eye, Split Mesh, Lace Closing
For permanent support when cable end is not available.

Approx. Breaking
Strength Lbs. (N) Working Load Lbs.

Tin-Coated Stainless  Tin-Coated Stainless E M Tin-Coated

Cable Diameter Rang

Inches (cm) ze Steel Bronze Steel Inches (cm) Inches (cm) Bronze Stainless Steel
.50"-.62" (1.27-1.57) 500 = 50 - 4" (10.16) 10" (25.40) 02202037 -
.63"-.74" (1.60-1.88) 750 1,95N 195 4" (10.16) 10" (25.40) 02202038 02402038
.75"-.99" (1.90-2.51) 950 — 95 — 4" (10.16) 13" (33.02) 02202039 -
1.00"-1.24" (2.54-3.15) 1,500 — 150 — 5" (12.70) 14" (35.56) 02202041 -
1.25"-1.49" (3.17-3.78) 1,500 4,490 150 449 5" & 15" (38.10) 02202042 02402042
1.50"-1.74" (3.81-4.42) 1,500 — 150 — 5" (12.70) L(43.18) 02202043 -
1.75"-1.99" (4.44-5.05) 1,800 4,375 180 437 6" (15.24) 19" (4%\02202044 02402044
2.00"-2.49" (5.08-6.32) 2,150 5,500 215 550 9" (22.86) 21" (53.34) 0?2043045 02402045
2.50"-2.99" (6.35-7.59) 2,150 5,500 215 550 9" (22.86) 23" (58.42) 0220204M102046
3.00"-3.49" (7.62-8.86) 3,250 10,190 325 1,019 11" (27.94) 25" (63.50) 02202047 OZM
3.50"-3.99" (8.89-10.13) 3,250 - 325 - 11" (27.94) 27" (68.58) 02202048 -

Offset Eye, Split Mesh, Rod Closing
For support when cable end is not available.

Approx. Breaking
Strength Lbs. (N) Working Load Lbs.

Cable Diameter Range Tin-Coated Stainless ~ Tin-Coated Stainless E M Tin-Coated

Inches (cm) Bronze Steel Bronze Steel Inches (cm)  Inches (cm) Bronze Stainless Steel
.50"-.62" (1.27-1.57) 500 1,000 50 100 4" (10.16) 7" (17.78) 02203037 02403037
.63"-.74" (1.60-1.88) 750 1,950 75 195 4" (10.16) 9" (22.86) 02203038 02403038
.756"-.99" (1.90-2.51) 950 1,950 95 195 4" (10.16) 10" (25.40) 02M 02403039
1.00"-1.24" (2.54-3.15) 1,500 2,500 150 250 5" (12.70) 12" (30.48) 02203041 02403041
1.25"-1.49" (3.17-3.78) 1,500 4,200 150 420 5" (12.70) 14" (35.56) -02203042- 02403042 I
1.507-1.74" (3.81-4.42) 1,500 4,500 150 450 5" (12.70) 157 (38.10) 02203043 02403043
1.75"-1.99" (4.44-5.05) 2,000 4,375 200 437 6" (15.24) 16" (40.64) 02203044 02403044
2.00"-2.49" (5.08-6.32) 3,100 8,350 310 835 9" (22.86) 19" (48.26) 02203045 02403045
2.50"-2.99" (6.35-7.59) 3,100 — 310 — 9" (22.86) 20" (50.80) 02203046 -
3.00"-3.49" (7.62-8.86) 4,300 8,400 430 840 11" (27.94) 21" (53.34) 02203047 02403047
3.50"-3.99" (8.89-10.13) 4,900 — 490 — 11" (27.94) 21" (53.34) 02203048 -

Note: E-Eye length. M-Mesh length at nominal diameter.

Dimensions in Inches (mm)

HUBBELL" Wiring Device-Kellems www.hubbell-wiring.com
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Appendix D

Pump Station Contact & Notification Information



Emergency Contact Information:

MOSSE

CONSTRUCTION, INC.

Below is the contact information for all staff members from each party involved listed from primary
contact to secondary contact and so on.

Mosser Construction, Inc. - Personal

Name Title Phone Email

Nick Steyer Project Manager Office: (419) 355-3266 | nsteyer@maossergrp.com
Cell: (567) 207-7353

Ed Fisher Superintendent Cell: (419) 461-0868 efisher@mossergrp.com

ODOT District 8 - Personal

Name

Title

Phone

Email

Justin Kemp

Hamilton County TA

Office: (513) 933-6120
Cell: (513) 520-3329

Justin.kemp@dot.ohio.gov

Chuck Hecht

District 8 Roadway
Services Manager

Office: (513) 933-6523
Cell: (513) 309-2268

Chuck.hecht@dot.ohio.gov

Marvin Lennon

Project Engineer

Office: (513) 933-6129
Cell: (513) 320-54136

marvin.lennon@dot.ohio.gov

Charles Rowe

Senior Project
Manager/Design
Build Coordinator

Office: (513) 933-6596

charles.rowe@dot.ohio.gov

Allied Technical Services, Inc - Personal

Name Title Phone Email

Emergency Emergency Contact 1-877-987-8677 N/A

Contact

Doug Sayre Project Manager Office: (513) 793-0499 | doug.sayre@alliedtechnicalservicesinc.com

Cell: (513) 607-6100

Lykins Energy Solutions — Personal

Name Title Phone Email
Emergency Emergency Contact 1-800-875-8820 N/A
Contact

Terry Murray

Sales Representative

(513) 641-0150

tmurray@Iykinsenergy.com

Steve Krebs

Sales Representative

(513) 641-0150

skrebs@lykinsenergy.com
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