POWEREX

Enclosed Vacuum

Please read and save these instructions. Read carefully before attempting to assemble, install, operate or maintain the product described.
Protect yourself and others by observing all safety information. Failure to comply with instructions could result in personal injury and/or

property damage! Retain instructions for future reference.

Description

General

Powerex Enclosed Oil-less Claw Vacuum Systems are designed
to provide vacuum for hospitals, laboratories and other facilities.
The vacuum pumps are contained in one or more sound reducing
enclosures and include the required operating controls for the
contained vacuum pumps. Multiple enclosures communicate as
required so that the internal controls can operate the contained
pumps for each enclosure. The system will have a vacuum receiver
and other auxiliary devices as needed for the application. NOTE: IF
used for WAGD in medical facilities, the system must be configured as
required by NFPA 99 to maintain the concentration of oxidizers below
23.6 percent or the pumps shall be designed of materials and using
lubricants that are inert in the presence of oxygen, nitrous oxide, and
halogenated anesthetics.

Safety Guidelines

This manual contains information that is very important to know
and understand. This information is provided for SAFETY and to
PREVENT EQUIPMENT PROBLEMS. To help recognize this information,
observe the following symbols.

A DANGER

or serious injury.

Danger indicates an imminently hazardous
situation which, if not avoided, WILL result in death

Warning indicates a potentially hazardous
situation which, if not avoided, COULD result in

death or serious injury.

Caution indicates a potentially hazardous situation
which, if not avoided, MAY result in minor or

moderate injury.

NOTICE

NOTE: Note indicates information that requires special attention.

Notice indicates important information, that if not
followed, may cause damage to equipment.

Unpacking

Immediately upon receipt of the vacuum system, inspect for any
damage which may have occurred during shipment. Repair or replace
damaged items before use. The name-plate should be checked to
verify the correct model and voltage.

Do not operate unit if damaged during shipping,
handling or use. Damage may result in unsafe
conditions and cause injury or property damage.
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Product MCED, MCET, MCET-EX4, MCEQ
LCED, LCET, LCEQ

Operating Voltages 208V, 230V, 460V

Control Panel UL508A and NFPA compliant

Motor TEFC Electric Motor

Tank ASME Rated for 200 psi MAWP

Pump Capable of operating at:
27.0” Hg (sea level) continuous duty for 5 HP
24.0” Hg (sea level) continuous duty for 7.0 HP
25.5” Hg (sea level) continuous duty for 7.5 HP

Drive Direct

Tank Sizes 120 Gallon to 200 Gallon

Performance See Cut Sheet

Inlet/Outlet 5.0 2”

Connection Size 7.0 3"

(Enclosure) 7.5 3”
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EPOWEREX

Enclosed Vacuum

Lifting
The Powerex Enclosure unit is shipped on a wooden pallet and a

crate. Use an appropriate fork lift to move the pallet. When necessary
remove the crate and dispose of it.

If hidden damage is detected when the crate is removed, document
the conditions and contact the responsible carrier. If the system is
supplied with a receiver tank, it too will be mounted to a wooden
pallet and protected by a crate.

The unit may be removed from the pallet for transport to its
installation site. Fork lift openings are provided in the base platform
assembly. Be sure to protect the sheet metal panels and the control
panel so they are not damaged if lifting from the fork slots. Use
extreme caution when moving a receiver tank.

When lifting the unit, slings may be rigged through the fork
lift opening s in necessary. Use spreader bars and pads to prevent
damage to the sheet metal enclosure.

-
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Components

Powerex Enclosed Vacuum Pump units consist of two oil-less claw
type vacuum pump — motor assemblies, the valves and piping to
connect them, cooling fans and ducts, intake particulate filters, and
the controls needed to operate the enclosed equipment. Everything
is contained in an easily accessible sound reducing cabinet.

When configured as Medical Vacuum Systems from Powerex, one
pump or group of pumps will be designated as a reserve per NFPA99
requirements. In systems configured for laboratory or other vacuum
applications all pumps are available for normal use.

Vacuum Pumps

The vacuum pumps are designed to remove gases and vapors and
are not intended to pup liquids or solids. The provided 5 micron
internal particulate filters serve as a final level of protection to protect
the pumps from solid particles in the air stream. The filters are not
capable of removing liquids or condensed gases and appropriate
liquid, and bulk solid removal equipment must be installed in the
vacuum line ahead of the Powerex unit. Units using the VLR251 pump
have a secondary intake filter at the pump inlet connection.

Powerex ¢ 150 Production Drive * Harrison, OH 45030 ¢ USA

The vacuum pumps each have their own motor. The pumps and
motors are connected by a flexible element coupling where a fan
is incorporated into one of the coupling hubs. The fan provides for
cooling of the pump itself. A check valve is incorporated into the
piping for each pump as is an isolation valve. Each vacuum pump has
an exhaust silencer and a vacuum relief valve that prevents the pump
from operating at vacuum levels deeper than the design capability.
(The vacuum relief valves are adjusted for normal nearly sea level
operation and Powerex will adjust them to appropriate settings if
altitude is above 3000 feet if requested at the time of purchase. If
field adjustment must be performed contact Powerex for instructions)
Intake isolation valves are supplied for use when a pump is under
maintenance or repair. To isolate the exhaust piping, install a suitable
cap or plug on the exhaust stub line after removing the pump. Each
vacuum pump is isolation mounted to the internal framework.

Vacuum Receiver Tank

The Powerex Enclosed Vacuum Module has an intake port
for connection to the facility to a vacuum system that includes
appropriate piping and should include a vacuum receiver tank. The
vacuum receiver tank is provided by Powerex if the module is part of
a Powerex configured system. For ease of maintenance and service,
an isolation valve or bypass valves should be present. If the Vacuum
Receiver Tank is provided by Powerex it will be an ASME National
Board registered vessel and will provided with an isolation valve, a
manual drain and sight gauge. Optional automatic drain is available.
Vacuum Receivers for Laboratory systems have anti-corrosion internal
linings and are optional for Medical applications.

Controls

The Powerex Enclosed Vacuum module has an integrated NEMA
4/12 electrical control section that includes a three phase incoming
power terminal block, dual control transformers, a PLC with a touch
screen interface and a vacuum transducer and power supply. All
versions have lockable motor protectors. VFD control of the lead
vacuum pump-motor is offered. Medical models have Reserve Pump
In Use warning and provision for wiring to facility master alarm panels
as required by NFPA99.

Accessories

The enclosure comes with an exhaust silencer sized for the vacuum
flow of the internal pumps. For best results install it as close to the
exhaust connection on the enclosure as possible. For installations
complying with NFPA99, the exhaust flow must be piped to an outlet
located and protected as specified in the standard. For laboratory or
industrial applications, a suitable location for the exhaust outlet must
be selected.

The exhaust silencer can be mounted vertically or an elbow can be
installed allowing horizontal installation. It can be placed before or
after the flexible connector.

The enclosure is provided with cork rubber composite vibration
isolation pads for placement under the corners and mounting
brackets.
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EPOWEREX

Enclosed Vacuum

Location and Installation

The Powerex Enclosed Vacuum is intended for indoor or protected
installation where the temperature is controlled to be between 34F
and 104F. Sufficient ventilation must be provided to prevent the
room or area around the unit from heating up due to heat generated
during operation. The space if front of the control panel must be
unobstructed be sufficient to meet the requirements of National
Electric Code for electrical panels. Space on the sides, back and top
of the unit must be sufficient to allow access for removal of the side
panels and access for routing maintenance and repairs. A minimum of
36 inches on the sides and 24 inches on top is recommended.

Ventilation and cooling selection is dependent on many variable
including room size and configuration, and allowable room
temperature rise and vacuum system duty cycle. The ventilation flow
values in table 1 are based on a 4000 cubic foot room with outdoor
air at no higher than 95F being used for room make up air and the
product operating at full load. If cooler air is supplied, duty cycle is
reduced or the room is larger, lower flow values may be feasible.
Room temperature must be maintained at less than 104F (preferably
less than 90F for reduced maintenance requirements) and a qualified
HVAC engineering firm should be consulted if necessary.

If generalized room ventilation is used similar to diagram A below;
the ventilation air flow should be at least the amount shown in Table
A. If ducting is arranged as shown in diagram B, the ventilation airflow
shown in table B can be used as minimum value. In all cases it is
important to assure that warmed cooling air is not recirculated to
the cooling air intake near the lower front of the unit. Care must be
exercised so that warmed air from other equipment is not directed
into the cooling air intakes.

1 —A
I 1 | e |
Diagram A Diagram B

Table 1: Exhaust CFM required using 99°F outdoor air for make up

Ventilation Type A (Medical) B (Medical) A (Lab) B (Lab)
Duplex 5HP Medical 3700 2500 7400 5000
Duplex Small 7.5 Medical 4600 3200 9200 6400
Duplex Big 7.5 Medical 5000 3500 9500 7000

Table 2: Exhaust CFM required using 75°F air for make up

Ventilation Type A (Medical) B (Medical) A (Lab) B (Lab)
Duplex 5HP Medical 750 500 1500 1000
Duplex Small 7.5 Medical 900 650 1800 1300
Duplex Big 7.5 Medical 1000 700 1950 1400

Powerex ¢ 150 Production Drive * Harrison, OH 45030 «

Installation
_ Disconnect, tag and lockout power before
attempting to install, service, relocate or perform

any maintenance.

Do not lift or move unit without appropriately rated

_ equipment. Be sure the unit is securely attached to

lifting device used. Do not lift unit by holding onto tubes or coolers. Do not
use pumps to lift other attached equipment.

_ Installation of inlet / outlet air plumbing from

the system and electrical connections must be
in accordance with National Fire Protection Association (NFPA99) Code
Compliance for Medical Gas Breathing Air (Level 1).

RISK OF ELECTRIC SHOCK AND INJURY

Multiple supply sources. Always disconnect VFD and motor
circuit before servicing.

Multiple pump Vacuum System controls with Variable
Frequency Drive have multiple sources of supply for the
electric power. To eliminate the risk of electric shock and injury
while performing service on any of the pump-motors, always
disconnect, lock out and tag out the main motor circuit and the
VFD supply circuit. Failure to disconnect and secure both circuits
could allow the pump motor to start during the service activity
and may lead to electric shock and injury.

Installation Site

1. The vacuum system must be located in a clean, well lit and well
ventilated area.

2. The area should be free of excessive dust, toxic or flammable
gases and moisture.

3. Never install the vacuum system where the surrounding
temperature is higher than 104°F or where humidity is high.

4. Clearance must allow for safe, effective inspection and
maintenance.

MINIMUM CLEARANCES

Above 24 inches
36 inches

Other sides

5. If necessary, use metal shims or leveling pads to level the
system. Never use wood to shim the unit.

6. The frame is drilled to allow bolting to the floor. Secure it as
necessary. Rubber composite isolation pads should be used to
minimize transmission of noise and vibration to the building.
Additional measures for isolation may be required. Drill a hole
through the isolation pad and center it under the mounting
point.
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EPOWEREX

Enclosed Vacuum

7. Some systems are built with multiple frames and must be
installed and the air and electrical connections between the
frames made at the time of installation. Be sure to install the
system in the same configuration as shown on the system
drawing so that the flexible connection hoses and electrical
lines will fit.

Ventilation

1. If the vacuum system is located in a totally enclosed room, an
exhaust fan with access to outside air make up air must be
installed.

2. Never restrict the cooling fan exhaust air. Maintain the
clearance listed above.

3. Never locate the vacuum system where hot exhaust air from
other heat generating units may be pulled into the unit.

Wiring
Lock out and tag out the electrical supply before
A DANGER servicing the equipment.
Electrical shock hazard. Make sure the system
A DANGER is grounded in accordance with NEC and local

requirements.

All electrical hook-ups must be performed by a qualified electrician.
Installations must be in accordance with local and national electrical
codes. Make sure power supply conductors are sized adequately for
full system demand.

Exhaust Piping

The enclosure has a single point exhaust exiting at the top rear of
the enclosure. A flexible connector is supplied to connect it to the
facility exhaust line. The exhaust silencer is intended for installation
in the exhaust line, near the enclosure exit.

There is a drip leg inside the enclosure to prevent condensed
exhaust gases from draining back into the pump. A facility drip leg
should be installed external to the enclosure so that bulk liquid
can easily be drained from the exhaust line without opening the
enclosure. The internal drip leg can then be drained at less frequent
intervals determined after operating experience is with the system is
gained.

Intake Piping

The system intake piping will most likely be determined by the
facility flow requirements. If no other sizing information is available
make the intake piping at least one size larger than the exhaust piping
as determined in the following charts and tables. A flexible connector
is supplied to connect the system inlet to the facility piping.

N OTIC E The Powerex Vacuum System is not intended to
pass liquids or solids. Make sure the intake system
and equipment are able to effectively remove liquids and solids before

reaching the system. Liquids and solids entering the pumps will cause
damage and pump failure.

1. Make sure the piping is lined up without being strained or
twisted when assembling the piping for the system.

Powerex ¢ 150 Production Drive * Harrison, OH 45030 ¢ USA

The exhaust piping should be kept as short and have the least
restriction possible. The flex connector supplied by Powerex
may be repositioned (changed from vertical to horizontal and
the elbow turned or removed) if desired to achieve a more
effective installation to match the field installed exhaust piping.
Repositioning is desirable if the final system plumbing design
can be shorter by doing so.

Never use any piping smaller than the pump connection.
To determine the minimum required pipe size for a vacuum
system exhaust, calculate the equivalent straight length of
the run. Never use a pipe size smaller than the flex connector
supplied by Powerex or smaller than the size shown in the
100 foot column on the chart for the CFM of the pump. The
equivalent straight length is the length of all the pipe needed
from the flex connector to the final outlet plus a factor for each
elbow, cross or tee. Pipe must be smooth ID. If rough pipe is
used, increase by one size.

If a grating or grille is used at the end of the exhaust pipe, make
sure its open area is at least equal to the area of the exhaust
pipe.
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EPOWEREX

Enclosed Vacuum

PIPE SIZE REQUIREMENTS

Approximate system CFM equals the number

of pumps running times CFM in table below.

Minimum Minimum Minimum
System CFM Pipe Size for Pipe Size for Pipe Size for (Data below is for reference only, if actual pump
100 feet 300 feet 600 feet CFM is higher than shown, use the higher value.)
> 1.0 1.25 15 HP Vane Pump Claw Pump
7 1.0 1.25 1.5 CFM @ 19” CFM @ 19”
11 1.25 1.5 1.5
21 1.25 1.5 1.5 15 7
26 1.25 1.5 2.0 2.0 11 16
32 1.25 1.5 2.0 3.0 17 21
38 1.5 2.0 2.5 4.0 29
52 1.5 2.0 2.5 5.0 26
58 1.5 2.5 2.5 5.0 38
63 2.0 2.5 2.5 5.4 38
65 2.0 2.5 3.0 6.4 52
87 2.0 2.5 3.0 7.5 52 65
104 2.0 3.0 3.5 8.7 77
111 2.5 3.0 3.5 10.0 65 84
154 2.5 3.0 3.5 10.0 77
156 2.5 3.5 4.0 15.0 111 129
168 2.5 3.5 4.0 20.0 137
195 3.0 3.5 4.0 25.0 168
258 3.0 3.5 4.0
260 3.5 4 5.0
387 3.5 4 5.0
516 4 5 6.0

If the system extends beyond 600 equivalent straight feet, use one size

larger pipe.

Equivalent length for 90°

Equivalent length for

Pipe Size elbow, cross, or tee 45° elbow
3.0 feet 1.5 feet
1.5 3.75 feet 1.8 feet
2.0 5.0 feet 2.5 feet
2.5 6.25 feet 3.1 feet
3.0 7.5 feet 3.8 feet
35 8.78 feet 4.4 feet
4.0 10.0 feet 5.0 feet
5.0 12.5 feet 6.25 feet
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EPOWEREX

Enclosed Vacuum

Operation
Before Start Up

1. Make sure all safety warnings, labels and instructions have
been read and understood before continuing.

2. Remove any shipping materials, brackets, etc.
Ensure all fuses, circuit breakers, etc., are properly sized.

4. Verify that all pumps have the proper amount of oil in them for
operation. The claw type vacuum pumps require oil in the gear
boxes. See the enclosed manual from the pump manufacturer
for correct oil type to use.

5. Confirm electric power source and ground have been firmly
connected. Make sure the electrical control box door is closed
and latched.

6. Make sure inlet filter is properly installed and all piping is
connected. Open the isolation valves for each vacuum pump.
Open the valve to the receiver. Close the receiver drain valve.

7. Make sure all selector switches on the control panel are OFF.
_ Risk of injury. Make sure no one in contact with any
moving parts during the rotation check.
8. Check that all fuses, circuit breakers, etc., are the proper size.

9. Using the hand mode, briefly turn on one of the pumps while
observing any visible part of the fan or coupling assembly.
Verify the shaft is turning in the correct direction. Do the same
for the other pump. If for some reason no visual observation
is possible, close the isolation valve between the unit and
the tank, briefly turn the unit on and determine if vacuum is
developed. If no vacuum is observed within a few seconds, it is
likely the rotation is reversed.

10. If reverse rotation is detected on all pumps, switch position of
two incoming power conductors. If one is running backwards,
switch position of two conductors at the load side of the motor

contactor.
N O TlC E If all pumps are running in the wrong direction,
change the incoming power leads to correct
rotation.

N 0 TI C E On some claw vacuum pumps, the fan is powered
by a separate motor. The fan rotation direction

may be different from the main shaft rotation direction.

Powerex ¢ 150 Production Drive * Harrison, OH 45030 ¢ USA

Start Up and Operation

1. Follow all procedures under “Before Start-Up” before

attempting operation of the vacuum pump.
Make sure all selector switches are in the OFF position.
Switch on electric source.

Open tank connection valve or valves completely.

vk W

Using the selector switches on the control panel, turn on each
pump — motor in the “Auto” mode until all are running.

6. Check the vacuum level using the system gauge or display. The
control system will turn off the vacuum pump motors when
the vacuum level is maintained and the minimum run timer
conditions are satisfied.

7. Check for excessive vibration, unusual noises or leaks during
operation. If problems are detected, shut down the system
and make corrections or repairs as needed before operating
the system.

8. Pumps may be operated in “Hand” mode to override the
function of the automatic controls. The pumps and the system
will not be damaged during “hand” mode operation. The
pumps are equipped with automatic vacuum limiting valves if
needed to avoid damage.

9. In normal operation, leave all selector switches in the
“Auto”position and allow the controls to cycle the pumps as
needed based on vacuum demand.

N O Tl C E Switch breaker OFF if vacuum pump will not be
used for a long period of time.

Sequence of Operations

Medical Vacuum Systems

The control system uses a vacuum transducer to determine the level
of vacuum in the system. If the vacuum level is insufficient to satisfy
the program criteria, one or more vacuum pumps are energized to
run. When the vacuum condition satisfies the criteria, the pump is
de-energized if possible or if the 10 minute minimum run has not yet
been satisfied, the remaining time is run out and then the pump is de-
energized. The minimum run timer prevents motor overheating and
excess wear on the mechanical parts of the system. While the pump
is running on the minimum run timer, if system demand for vacuum
is low, the vacuum level will reach the maximum pump capability. If
the pump requires a vacuum relief valve, it will automatically operate
during the sequence.

The control system has a built a 30 minute lead-lag alternation
timer to equalize usage of the pumps. In NFPA99 systems, the lag
pump is designated as a reserve and if it is called upon, the system
will generate a signal for a remote alarm as well as generating a local
audible and visual warning. The alternation time in Medical systems
is 30 minutes. If a pump is engaged and the minimum run timer is
active, the alternation sequence will be delayed until the minimum
run timer is satisfied.

Each pump has a high temperature sensor and each pump motor
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Enclosed Vacuum

has a motor protector circuit breaker. If the high temperature
sensor detects that the pump exhaust flow is higher than the limit
temperature, that pump will be shut down and local and remote
alarms will be triggered. The system will call upon remaining pumps
if available to provide vacuum. Similarly, the motor protector circuit
breaker will de-energize the motor if its limits are exceeded and
alarms will be triggered. Alarm history is stored in the PLC and can be
accessed through the touch screen display. A push button near the
touch screen is provided to acknowledge or silence the local alarms
while investigating the source. Once the alarm conditions have been
corrected the alarm may be cleared using the touch screen. If the
motor protector circuit breaker tripped, the knob on the control
panel must be reset to the on position.

The control panel has selector switches with Hand Off Auto
positions for each pump. In normal use the switches should be
placed in Auto. Hand will override the PLC control signals and cause
the pump to run continuously. If both pumps are placed in hand or if
one is in Hand and other is called upon, the reserve in use alarm will
activate. The pumps and motors will not be damaged when operated
in Hand mode. The high temperature shut down and motor overload
conditions will override the Hand selection.

The display has screens with navigation buttons. Pump running
hours are tracked and may be displayed when desired. The control
also has communication features using Bacnet that are described in
the separate control manual.

The control panel has dual control transformers with a relay to
switch to the backup if the primary should fail to provide the required
control power. A local reserve in use alarm is triggered in activated.

VFD Control Systems for Medical Vacuum Systems

The Powerex Variable Frequency Drive control system is provided
with a VFD that is automatically engaged to operate the lead pump.
When system demand for vacuum is low, the VFD will reduce the
operating speed of the lead pump by as much as 50% to reduce flow
and save energy.

VFD control systems use 60 minute alternation timing and 10
minute minimum run times.

The operating set points of the VFD control system may be adjusted
using the touch screen.

_ Shock hazard, mechanical injury hazard. Systems

with VFD controls have more than one source of

power to the pump motors. When performing service Lock out and tag

out the VFD motor protector circuit breaker as well as the branch motor
protector circuit breaker.

Powerex ¢ 150 Production Drive * Harrison, OH 45030 ¢ USA

Laboratory System Controls —Sequence of Operation

Powerex Laboratory Vacuum systems utilize control systems that
are very similar to the Medical control systems except that the lag
pump is available for normal use and no alarms are triggered if it is
called upon.

The alternation timer uses a 24 hour cycle. In a system with
irregular use during the day, once a pump is warm, it will be called on
regularly, minimizing the tendency of any pumped gases to condense
in the pump. Minimum run time is 10 minutes.

(A diagnostic override for the 24 hour timer is available for use
during troubleshooting — see the wiring diagram)

IN596100AV « 02/2017

P 1.888.769.7979 « F 513.367.3125 « www.powerexinc.com

Page 7 of 27



EPOWEREX
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PXMI

General

The enclosed Medical or Laboratory Vacuum System is controlled
by a (Programmable Logic Controller) PLC. The operating status is
displayed onthe 6” colortouch Screen panelonthe front of the Primary
unit. The PXMI controls are contained in a NEMA 4/12 enclosure for
multiplex configurations and meet NFPA 99 requirements for level 1
vacuum. The panel is UL508A listed and labeled. The Primary panel
door will also include: audible and visual alarms with an acknowledge
button and an HOA switch for each pump.

The PXMI controls allow the user to view system functions, the
factory set points, and navigate through the screens to get more
information about the operation of the individual vacuum modules.
With PBMI card, staff can receive email notifications for service alerts
and system alarms, the details of which are also displayed on the
built-in webpage.

Dry contacts for remote signaling include: low vacuum (Lab
models), reserve pump in use (medical models), and a general fault
to indicate the following: high temperature, motor overload trip,
and reserve transformer in use. All dry contacts exist only in the
Primary control panel. Alarms regarding the Subordinate enclosures
are detected and handled by the Primary. Whisper Vac models come
standard with PBMI. They do not include an auto purge feature. The
PBMI communication card is a Building Automation System (BAS)
communication gateway with BacNet® protocol and Web server
features. The BAS communication gateway can support hundreds of
pre-configured, labeled, and listed individual data points and utilizes
a 10/100 BaseT Operation Ethernet port connection. Web server
features include email notifications in case the system is in alarm
for any reason or has achieved one of its maintenance intervals
and requires service. The Primary-Subordinate communications
use Modbus TCP over a separate, closed ethernet network. Do not
connect BacNet® to this network.

Control Panel — Display & Input

The Powerex Medical or Laboratory Vacuum System has a HMI
panel on the front of the Primary Unit to allow operation and
monitoring of the unit. Once the unit is turned on, the main screen
should appear (see example below). From the main screen, the light
blue buttons allow the user to navigate to various other screens
for important information. The main screen also displays various
important information as a summary of system status.

*RTC is a lab only feature, and does not appear on medical units.

Powerex * 150 Production Drive ¢ Harrison, OH 45030 * USA

Main

SEOWEREX

B EE

SUE 1

SETPOINT

SUE 2

e Displays vacuum level, total system hours, lead setpoint, and VFD*
status.

e VFD* and vacuum level nameplates change color depending on
appropriate values.

e Light blue buttons navigate to their respective screens.
* VFD not available on all models

System Status

WFD PUMP
SPEED

¢ Displays operating status, run hours, alarms, and service alert
status of each pump on the system. For systems with more than
4 pumps, “More” button navigates to additional system status
screen.

¢ Displays vacuum level of system like on MAIN page.
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EPDVVE'RH Enclosed Vacuum

User Adjustable Setpoints Alarm Log

Adjust "Cut-in™ set points only, "Cut-outs™
will be calculate based on differential input.
To adjust press cut-in or diff

#-display's and enter value in "Hg.

“Drefault Setpoints™ will reset all to factory - N : | S I
default set-points. : 01 20 09005

For high elevations press #-display on L_AG'_'I

far left and enter the elevation in ik -
feet/1000. B LAG.2 01/20 09:05

When adjustments are complete press
“LOADVADY CHANGES™ then pres-s-
back arrow button

e Record of all alarms, warnings and service alerts with date and

Alarm Status time.

Service

For service call POWEREX @
888-769- ?9 I"'Q

e
w3

I:'
o}

¢ Displays alarms and service alerts
¢ Acknowledge and reset alarms
¢ Displays Vacuum Level

¢ Displays model number, serial number, service phone number
e If system is expandable, use Plex Mode Input to adjust PLC
Program to additional pumps.
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To Set Time & Date

888-769-7979

~ For service call POWEREX @

" SvsTew MopeL # (RERNSRE RV
 sysTEM SERIaL # [PECEISeY}

FIR E4P PRESS
DISF ENTER ¥ DF
FLWFS HIT LD

This Screen Will Appear

IDEC HG2G

SYSTEW MODE TOP PAGE

Run ||Simu|ate " Offline

2000/JAN/O1/SAT 12

R

MAC ADRESS : FF.FF. FF.FF.FF.FF

3456
=’

N

This Screen Will Appear
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=
lnitial Clock
Setting Setting
Simulate Kun
System
Informat ion —————
Se|f
Top Page Diagnosis
2000/ JANSO1/SAT  12:34:56
To Return to Run Mode
=
lnitial Clock
Setting Setting
Simulate Run
System
Informat ion —
Self
Top Page Diagnosis
2000/ JANSOT/SAT  12:34:56
This Screen Will Appear
I [ [ ][]
|IDEC HG2G

SYSTEM MOUDE TOP PAGE

Run ||Simu|ata " Offline

MAC ADRESS - FF.FF.FF.FF.FF.FF
2000/ JAN/O1/SAT 123456
=

e - [
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EPOWEREX

Enclosed Vacuum

Sequence of Operation

Pump Maintenance

During normal operation the PBMI controller will signal the Lead
compressor to run when pressure drops below lead cut-in set
point and stop when the pressure reaches the lead cut-out set
point. Lead alternation to the next pump, will occur with each lead
run signal or every 10-minutes (which ever happens first). If
demand cannot be satisfied by the lead pump, the lag pump(s) will
start and stop based upon the lag cut-in and cut-out set-points
and lead alternation will occur when the lowest cut-out set-point
is satisfied, or10-minutes (which ever happens first).

The RPUI (Reserve Pump In Use) alarm, H-Temp (High Discharge
Air Temp) alarm, Motor Overload trip alarm, Reserve Transformer
in use and Pump Service Required warnings will cause the

touch sceen to default to the Alarm Status Screen. Any
and all alarms must be "Acknowledged” before navigating

to other screens. The Pump Status Screen will indicate

which pumps are running, any alarms, warnings and hour NEXT

Trend Screens

PUMP #1 MAINT SCHEDULED
SEE MANUAL FORMONTHLY
MAINTITEMS

Powerex ¢ 150 Production Drive * Harrison, OH 45030 ¢ USA

P 1.888.769.7979 * F 513.367.3125 * www.powerexinc.com

PUMP #1 MAINT SCHEDULED
SEE MANUAL FOR MONTHLY
MAINT ITEMS

MAINT. ETM

e At specific preset hour intervals, pump maintenance instructions
will be displayed; this is specific to each pump.

Advanced Service Screen

ADVANCED
SERVICE FEATURES

WILL RLIK
0. 15
FTER. MC

¢ Jog individual pumps and test service alert contacts.
¢ Navigate to service override screen.

IN596100AV « 02/2017
Page 11 of 27




EPUMRH Enclosed Vacuum

MRT Override Screen Runtime Control System

BACK|| {MAD|| [ STAT| M | =1 mor. DaTE 01411 14:49

TO OVERRIDE MINIMUM EUN TIME, PRESS
"ACTIVATE OVERRIDE" BUTTON. MRT WILL BE SET TO
1 MINUTE. MET OVERRIDE CAN ONLY BE USED

 ONCE EVERY HALF HOUR.

ACTIVATE OVERRIDE

e Changes pump minimum run time to 1 minute. e Used to stop system from running at night if desired.
e Lab only feature.

Subordinate Identify Screen

Diagnostics Screen
SUBCRDIMATE IDENTIFY | N'EX'll

BACE || [ MATNY |ETAT()| PRILMARY DIAGNOSTICS

Q:0.0 PUMP 1
-Q| 1 PUNMP 2 -
& D*'EF_LD ‘.DIIl A6 S3ERS ‘I{'_E ALERT
D"EF_T_ OAD M2
A ""'D-.T-. E]:H.:E © Q:0.10 GENERAL FAULT
A Q:0.11 RES PULMP IN USE
VED O DFF _ Q2.0 PUMP 1 VFD
PRINMARY VFD FA J:LT Q:2.1 PUME 2 VFD
SUB NUMBEFR. RESET Q2.6 VFD EESET
P1IN AUTO Q27 VFD RUN -
JID HAM

e When “Identify” button is pressed on each subordinate. This
screen pops up with a flashing indicator. ¢ Displays current state of inputs and outputs for each control

panel.

Powerex * 150 Production Drive ¢ Harrison, OH 45030 * USA IN596100AV * 02/2017
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EPUM'RH Enclosed Vacuum

Gateway Start Up

NOTE: PAGES 12-19 ARE INSTRUCTIONS FOR OPTIONAL PBMI WEBSERVER/BACNET® GATEWAY CARD. THESE INSTRUCTIONS ARE NOT
APPLICABLE FOR SYSTEMS WITH HMI ONLY.

Required Tools & Data
You will need the following tools:

e The 260MX-S027 Gateway

e The provided CD-ROM

e A Working PC (Windows based)
e An Ethernet Crossover Cable

e A 12-24 VDC power source (T-strip)
Overview

The 260MX-S027 Gateway device seamlessly connects Modbus RTU Slave devices to a BACnet/IP client. By following this guide, you will
be able to configure the 260MX-S027 Gateway for basic operation. You will set the device’s network settings and parameters to the proper
configuration for initial operation and physically place the device in the network.

Network Connections

The Gateway is shipped out with a Default IP Address of 172.16.3.159 and a Subnet of 255.255.248.0. In order to browse for the gateway’s
main page and begin configuring the gateway, you must change your PC to be on the same network as the gateway.

1. Change the IP Address of your PC to be 172.16.3.158
. Change the Subnet of your PC to be 255.255.248.0

. Open IPSetup.exe and browse for the gateway under select a unit.

. Click Set.

2

3

4. Change the IP Address and Subnet to be on your network.

5

6. Change the PC’s IP Address and Subnet back to its original settings.
7

. Browse for the Unit using IPSetup.exe and launch the webpage.

Powerex ¢ 150 Production Drive * Harrison, OH 45030 ¢ USA IN596100AV « 02/2017
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EPDM'RH Enclosed Vacuum

Accessing the Main Page

Before you can configure the gateway itself, you must configure the network settings to connect the gateway. The following steps will connect
the gateway properly.

1. Connect the 12-24 VDC power source to the device.

2. Using the crossover cable, connect the device to the PC.

3. Insert the provided CD-ROM.

4. Run the IPSetup program from the CD-ROM.

5. Configure the IP Settings based on your subnet.

6. Click Set.

7. Click Launch Webpage. The Main page should appear.

NOTE: Browser configuration is compatible with Chrome, Internet Explorer, and Firefox. Default IP address is 172.16.3.159

EPOWEREX "~~~ soenece

Configuration Mode Main Page

L ManPage | pevice Configuration [ Edt |
Device Description:  Application Description
CONFIGURATION IP Address: 172.16.3.159 Ethernet Link: 100 Mbps, Full Duplex
EatiConbauation Subnet: 255255 248.0 MAC Address:  00:03-F4:08:C4-1F
BACnet/IP Server Default Gateway: 0.0.0.0 Revision: BETA
| Modbus RTU Master | DNS Gateway: 0.0.0.0

| Display Data |

DIAGNOSTICS Modbus Devices Configured: 0

-Select-

[ Name

OTHER
-Select-

MODEL NUMBER
Mot Configured

SERIAL NUMBER
Not Configured

SUPPORT
(888) 769-7979

Powerex-lwata Air Technology, Inc.
150 Production Dr. Harrison, OH 45030 USA
Ph: {888) 769-7979 Fax: (513) 367-3125

Powerex ¢ 150 Production Drive * Harrison, OH 45030 ¢ USA IN596100AV « 02/2017

F 513.367.3125 « www.powerex Page 14 of 27




,”?:PDVVE'RH Enclosed Vacuum

Error: Main Pain Does Not Launch

If the Main Page does not launch the IP Address is most likely incorrect. Correct the IP Address and try again. If you do not know the IP Address
use the following procedure:

1. Open an MS-DOS Command Prompt.

2. Type ipconfig and press enter.

3. Note the IP address. (The previous example was 172.16.3.158)
4

. To test the communication between the PC and the unit type ping (###.H#i## Hi#H ###) in the prompt and press Enter. The (H##. i #i#H ##HH)
is the IP address of the unit you used in step 5 of network configuration, which is 172.16.3.159 by default. If the device is connected to the
network the ping will show a response. If you get no response check the crossover cable.

BN Administrator: Command Prompt |ﬂlﬁ]

Microzoft Windows [Uersion 6.1.76811
opyright <(c)> 2009 Microsoft Corporation. HAll rights reserved.

tnrping 172.16.3.159

inging 172.16.3.15%% with 32 hytes of data:
Reply from 172.16.3.15%: bhytes=32 time<{ims TTIL=60
eply from 172.16.3.15%: bhytes=32 time<{ims TTL=68
Reply from 172.16.3.15%: bytez=32 time{ims TTL=60
eply from 172_16.3.15%9: bytes=32 time{ims TTL=60

ing statistics for 172.16.3.159:
Packets: Sent = 4, Received = 4, Lost = 8 (8% loss).
Approximate round trip times in milli-seconds:
Minimum = Bmz,. Maximum = Bms. Average = Bns

HL92

Bl Administrator: Command Prompt |ﬂlﬁ]

Microsoft Windows [Version 6.1.76H11
opyright <(c> 20079 Microsoft Corporation. All rights reserved.

:\oping 172.16.3.159

172_16.3.15%% with 32 bytes of data:
timed out.
timed out.
timed out.
timed out.

ing statistics for 172.16.3.15%:
Packets: Sent = 4, Received = 8, Lost = 4 (188x loss),

ICav>

Powerex * 150 Production Drive ¢ Harrison, OH 45030 * USA IN596100AV * 02/2017
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EPDMRH Enclosed Vacuum

BACnet®/IP Server Settings
1. Click on the BACnet®/IP Server button. This will put the gateway into configuration mode so you can edit the BACnet® settings.

2. Enter the Device Instance that the 260MX-S027 will have on the BACnet®/IP Network. Note that this must be unique amongst all BACnet®
devices on the network.

In the Name field enter a unique name for the device.
4. The Description and Location fields are optional. Filling in this information is recommended to identify the device on a network.

Beneath the Read Data Groups, verify the number of Analog Input (Al), Analog Output (AO), Binary Input (BI), and Binary Output (BO)
objects that you will be exposing to the BACnet®/IP Client.

6. Click Save Parameters.

EPOWEREX T

Configuration Mode | BACnet/IP Server Configuration

" Main Page Device Label: BSD1
- (47808 1-65535 (Recommend 47808-47823
CONFIGURATION e . !

Port Configuration Instance: 50 0-4184302
:
BACnet/IP Server | Inactivity Timeout: 3000 0-Disable; 1000-65000 ms

| Modbus RTU Master | Name:|Gateway Name

Display Data Description: Gateway Description

DIAGNOSTICS Location: |Gateway Location

Select- Bit Pack:| 1 Bit v | Binary Input

OTHER Save Parameters

-Select-

Edit Data Groups
Read Data Groups (PED0D447AV to BACnet/IP)

MODEL NUMBER
Mot Configured

SERIAL NUMBER
Mot Configured

Data Group Object Type Starting Object

SUP(';’SOS'EBQ - 1 Analog Input (32 Bit Float) 1

2 Binary Input 1

Data Group Data Limit

Object Type # of Objects
Analog Input 500
Binary Input 500

"Setup BACnet Names, Units, and Cd\/’

i Setup Static Device Bmd.mg and .Forelgn Device Reglstraﬁon \

Save Parameters

Powerex-lwata Air Technology, Inc.
150 Production Dr. Harrison, OH 45030 USA
Ph: (888) 769-7979 Fax: (513) 367-3125

7. To save changes and force the gateway back to running mode, click on the Reboot Now button and after 5 seconds hit the Refresh button.
You should see the gateway appear in Mode: Running.

Powerex ¢ 150 Production Drive * Harrison, OH 45030 ¢ USA IN596100AV « 02/2017
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EPUM'RH Enclosed Vacuum

Alarm Configuration
1. Click on the Other dropdown menu and select Alarm Configuration. Click on the Configuration Mode button to edit the alarm settings.
To enable an alarm, check the enable box.
If an alarm is enabled, then the Low Alarm and High Alarm must be set.
If the value of the point falls below the Low Alarm, the alarm is set and an email is generated if email is configured.

If the value of the point reaches the High Alarm, the alarm is set and an email is generated if email is configured.

o Uk w N

Scroll to the bottom and Save Parameters.

Alarm Configuration
Main P
Alarm Delay upon Powerup:| 30 | 0-3600s

CONFIGURATION

Load From Template # of Alarms to Configure 4 0-100
Port Configuration Set Max # Alarms
BACnet/IP Server
Modbus RTU Master = =
Data Mapping
Display Data
~ Enable Alarm 1
DlA Data Point Low Error || High Error Alarm Name Email
_Select-
Lab Air Opt1 Dup Hex 001121 (f v System General Fault
0 0 None v
OTHER 001121 v
-Select- hd
~ Enable ” Alarm 2
Data Point Low Error || High Error Alarm Name Email
Lab Air Opt1 Dup Hex 001121 {f v P i
P P A 0 0 Res Pump in Use T =
001121 it
~ Enable Alarm 3
Data Point Low Error || High Error Alarm Name Email
Lab Air Opt1 Dup Hex 001124 (f v
P p { 3 0 High Dewpaint Alarm s 5
001124 i

7. To save changes and force the gateway back to running mode, click on the Reboot Now button and after 5 seconds hit the Refresh button.
You should see the gateway appear in Mode: Running.

Powerex ¢ 150 Production Drive * Harrison, OH 45030 ¢ USA IN596100AV « 02/2017
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EPUM'RH Enclosed Vacuum

Email Configuration

1. Click on the Other dropdown menu and select Email Configuration. Click on the Configuration Mode button to edit email settings.
2. Enter in the number of emails to configure and press Setup Email(s).

Enter in the SMTP Username. This email must have SMTP capability set up.

If the SMTP device requires authentication, enter in the Password for the SMTP Mail Username.

Enter in the SMTP Server that is being used.

Enter in the Email Address of the sender. This is going to be the same field as Step 3.

Enter in the Email Address of the recipient.

Select an Email Group for the user to be a part of. Multiple users may be part of a group and can receive the same alarm message.

W e N o v kW

Repeat steps 3-7 for multiple recipients.
10.Click Save Parameters.
11.Click Send Test Email to verify all of the email settings are correct.

12.To save changes and force the gateway back to running mode, click on the Reboot Now button and after 5 seconds hit the Refresh button.
You should see the gateway appear in Mode: Running.

gpamﬂ Welcome Pxpureair logout .powerexine. com

Configuration Mode Email Configuration Help |
Main Page Number of Emails to Configure: |1 0-10
| Setup Email(s)
CONFIGURATION
Port Configuration
I;EAC SMTP Mail SMTP Mail SMTP From To Email
net/IP Server User 5 7
Username Password Server Email Email Group
Modbus RTU Master — = = =
| Display Data | 1 ||RTASupport ~ |[fleeeseeseen 172.16.3.159 RTASupport@ SuppertR|[|RTASupport@SupportR||| Group A ¥ ‘
DIAGNOSTICS [ Save Parameters |
-Select- v
Send Test Email(s)
OTHER
-Select- v
MODEL NUMBER

Naot Configured

SERIAL NUMBER
Not Configured

SUPPORT
(338) 769-7979

Powerex-lwata Air Technology, Inc.
150 Production Dr. Harrison, OH 45030 USA
Ph: (888) 760-7979 Fax: (513) 367-3125

Powerex ¢ 150 Production Drive * Harrison, OH 45030 ¢ USA IN596100AV « 02/2017
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EPDM'RH Enclosed Vacuum

System Status

1. The main page shows the BACnet® Point, its current value, and whether an alarm is set.
2. The Value column will show the current value of the point upon a Refresh of this page.

3. Ifan alarm is enabled and is triggered, the point in an alarm state will be displayed in Red.

EPOWEREX ... .= e
¢ Alarms Active

Main Page
Device Configuration | Edit

Device Description:  Lab Air Opt1 Dup Hex

CRNELIEAIE IP Address:  172.16.3.159 Ethernet Link: 100 Mbps, Full Duplex
Load From Template Subnet 255265248 0 MAC Address. 00.03 F4.06.Ad 21
Part Configuration Default Gateway: 0.0.0.0 Revision:  2.01

BACnayIP Sarver DNS Gateway: 0.0.0.0

Modbus RTU Master

Data Mapping Modbus Devices Configured: 1
Display Data
Name Value Alarm
DIAGNOSTICS A1 0 000000
w2 joooeono  JWigh |
AI3 0.000000
OTHER Al4 0.000000
215 0.000000
Al 0 000000
MODEL NUMBER 7 D 000000
Nat Configured e 000000
SERIAL NUMBER gl 0.000000
Not Configured AITO 0.000000
AI11 0.000000
SUPPCORT A2 0 000000
(888) 7T69-7979 AI13 0.000000
AI14 0.000000
AI15 0.000000
AI16 0.000000
A7 0 000000
A1 0.000000

Powerex ¢ 150 Production Drive * Harrison, OH 45030 ¢ USA IN596100AV « 02/2017
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EPDM'RH Enclosed Vacuum

Locking the System

1. To lock the system within the network, click on the Log Out button on the top of any page.
2. If the Username and/or Password is ever forgotten, click the Reset Password.

3. Click Confirm Reset.
4

. Physically cycle power on the gateway within 15 minutes to gain access to the web pages. Set up the Security Settings again.

Security Log In
Lab Air Opt1 Dup Hex

Usemame:| |
Password:[ ]

MAC Address: 00:03:F4:06:A4:21

Admin Contact:
Powerex, Inc. (888) 769-7979

Reset the Username/Password

Please call Powerex at (888) 769-7979 with the MAC Address of the gateway. Once the correct Powerex Password is entered, you will be
redirected to the Login Password and be prompted to enter in a new Username and Password.

Reset Login

Powerex Password: |:|

MAC Address: 00-03-F4-03-6D-73

Product Name: PE000447AV

Product Revision: 1.15.03

Please write down your MAC Address and contact Powerex at (888) 769-7979.

Store Password

Powerex ¢ 150 Production Drive * Harrison, OH 45030 ¢ USA IN596100AV « 02/2017
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EPOWEREX

Enclosed Vacuum

Maintenance

Lubrication

Refer to the manual from the vacuum pump manufacturer for lubrication intervals and type of oil to use. Qil-less claw vacuum pumps have
gear boxes that must be maintained and the gearbox oil needs to be changed at specified intervals.

Maintenance Schedule

Intake filters

Drip leg

Drip leg

Pump oil level

Pump oil

NOTE:

Change elements: after 500 hours; then at 2500, every 2500 after wards (more frequently if heavy contamination is detected)

External: check after first 24 hours of running, gradually double the checking interval. If significant liquid quantity is detected
go back to the previous interval.

Internal: check at every other interval of external drip leg. If significant quantity of liquid is detected go back to previous
interval.

Check level: every month; add oil as needed

Change oil: every 5000 hours if operated with ambient temperature at 68 F (20C) or lower. If ambient is higher, change oil at
every 2500 hours. If oil becomes dark rapidly, or shows other signs of contamination, change oil immediately.

1. In all cases follow the maintenance requirements of the pump manual.
2. Inspect and perform maintenance periodically according to maintenance schedule.

3. The maintenance schedule relates to the normal operating conditions. If the circumstances and load condition are adverse,
shorten the interval time and perform maintenance accordingly.

Maintenance Schedule

Operating Hours
Action Needed LEGERS
2,000 4,000 8,000 12,000 16,000 20,000
Pump Oil Replace A Change oil, see pump manual
. Inspect
Pump Coupling Rl Yearly
Tank Drain moisture As
needed
Inlet Air Filters Inspect ° A (Every 2,500 hours or less)
Replace
Ventilation Inlet
Clean ° °
Screen
Fan Duct Clean ° °
Pump Inlet Fins Clean ° (Every 2,500 hours or less)
Pressure . . .
[ ) [ ]
Transducer Confirm operation Check HMI display
. Replace if contact points
Magnetic Starter Inspect o o deteriorated

LEGEND
® |Inspect
A Replace

Notes:

1. Inspect and perform maintenance periodically according to maintenance schedule.

2. The maintenance schedule relates to the normal operating conditions. If the circumstances and load condition are adverse, shorten the
cycle time and conduct maintenance accordingly.

3. See Pump Manual for replacement or service procedures.

Pump Maintenance

See the detailed pump maintenance manual included in the manual set.

Powerex *

150 Production Drive ¢

Harrison, OH 45030 ° IN596100AV « 02/2017
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EPDM’RH Enclosed Vacuum

Troubleshooting Guide

Problem Cause Corrective Action
Lag Alarm Overload Tripped 1. Reset overload; if problem continues, check motor amp draw and supply voltage
2. Verify overload is set to the correct setting including 1.15 service factor
3. Verify wire gauge is correct for amp draw
PLC Failure 1. Check PLC for red error light; replace PLC
2. Check PLC for flashing green light; if 24V DC is present on the last input, then reprogram PLC with
E-Prom chip
3. Call Powerex Technical Service
Pump/Motor Failure 1. Check drive coupling; replace if needed
2. Verify that pump shaft turns freely; repair or replace as necessary
3. Check vacuum discharge piping to verify air is being exhausted; repair or replace as necessary
4. Verify voltage to the motor; repair wiring or replace motor as necessary
5. Check contactor for burnt/corroded contacts, and replace if necessary
Vacuum Consumption 1. Repair leaks, check for open valves
2. Inspect purge valves are closing; repair or replace as necessary
Transducer Failure Check HMI display for vacuum level
High Temperature Alarm High Temperature Verify ambient temperature is below 104°F
Lost Connection Inspect high temperature probe and connections; replace if necessary
Cooling Fans ]\c/erify ctooling fans in each bay operate when the pump runs. If not, check fan motor overload and
an motor.

Powerex ¢ 150 Production Drive * Harrison, OH 45030 ¢ USA IN596100AV « 02/2017
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Parts List
E m
U:E [ 1
E
i 1L 1
1} i
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111 i
;I:ﬂ ml
|l|'
|I|'
AR 7 f;\ @ N
| |
@ B2 U &)
1 Vacuum Pump CVP05070AV CVP0O7560AV CVP075801AV
2 Pump Inlet Flex Hose SMO008106AV SMO008109AV SMO008105AV
SMO008104AV (bottom pump)
3 Pump Outlet Flex Hose SMO008107AV SMO008110AV SMO08103AV (top pump)
4 Check Valve VPOOO406AV VPO0O0407AV VPO0O0407AV
5 Inlet Filter Element VPOOO509AV VPO00510AV VPO00510AV
6 Ball Valve STO79822AV STO79823AV STO079823AV
7 Ventilation Fan Motor MC304400AV MC304400AV MC304400AV
8 Ventilation Fan SMO08300AV SMO08300AV SMO08300AV
9 Temp Probe AMO003026AV AMO003027AV AMO03031AV
10 Vacuum Transducer PEOO0436AV PEOO0436AV PEOO0436AV

Powerex * 150 Production Drive ¢ Harrison, OH 45030 *
F 513.367.3125
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Notes
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Notes
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Powerex Limited Warranty — Applicable to Non-OEM Customers in the U.S. & Canada Only

Warranty and Remedies.

(a) General. Powerex warrants each Compressor System, Vacuum System, Vacuum Pump, Compressor Air-End, or Powerex branded Accessory
(collectively “Products”, individually each a “Product”) to be free from defects in material and workmanship (“Defects”) at the date of ship-
ment. This warranty shall apply only to Products that are purchased and used in the United States of America and in Canada. EXCEPT AS SET
FORTH BELOW, NO OTHER WARRANTY, WHETHER EXPRESS OR IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR
A PARTICULAR PURPOSE, SHALL EXIST IN CONNECTION WITH THE SALE OR USE OF SUCH PRODUCTS. TO THE EXTENT PERMITTED BY LAW,
ANY AND ALL IMPLIED WARRANTIES ARE EXCLUDED. All warranty claims must be made in writing and delivered to Powerex in accordance
with the procedures set forth on its website (www.powerexinc.com), or such claim shall be barred. Upon timely receipt of a warranty claim,
Powerex shall inspect the Product claimed to have a Defect, and Powerex shall repair, or, at its option, replace, free of charge, any Product
which it determines to have had a Defect; provided, however, that if circumstances are such as to preclude the remedying of Defect by repair
or replacement, Powerex shall, upon return of the Product, refund to buyer any part of the purchase price of such Products paid to Powerex.
Freight for returning Products to Powerex for inspection shall be paid by buyer. The warranties and remedies herein are the sole and exclusive
remedy for any breach of warranty or for any other claim based on any Defect, or non-performance of the Products, whether based upon
contract, warranty or negligence.

(b) (i) Standard Period of Warranty — Parts and Labor. The purchase of any system includes our standard warranty. Powerex warrants and
represents all Products shall be free from Defects for the first eighteen (18) months from the date of shipment by Powerex, or twelve (12)
months from the documented date of startup, or five thousand (5,000) hours of use, whichever occurs first. During such warranty period,
Powerex shall be fully liable for all Defects in the Products (the “Product Defects”), i.e., all costs of repair or replacement, which may include
“in and out” charges, so long as the Products are located in the United States or Canada, and the Products are reasonably located and acces-
sible by service personnel for removal. “In and out” charges include the costs of removing a Product from buyer’s equipment for repair or
replacement.

(ii) Premium Period of Warranty — Parts and Labor. In order to be eligible for premium warranty coverage, a premium warranty for each
system must be purchased when order is placed. Powerex warrants and represents all Products shall be free from Defects for the first thirty
(30) months from the date of shipment by Powerex, or twenty-four (24) months from the documented date of startup, or seven thousand five
hundred (7,500) hours of use, whichever occurs first. During such warranty period, Powerex shall be fully liable for all Defects in the Products
(the “Product Defects”), i.e., all costs of repair or replacement, which may include “in and out” charges, so long as the Products are located in
the United States or Canada, and the Products are reasonably located and accessible by service personnel for removal. “In and out” charges
include the costs of removing a Product from buyer’s equipment for repair or replacement.

(c) Additional Period of Warranty — Parts Only (No Labor). In addition to the above, Powerex warrants each Powerex branded Compressor
Air- End and Vacuum Pump shall be free of Defects for a period of forty-two (42) months from the date of shipment by Powerex, or thirty-six
(36) months from the documented date of startup, or ten thousand (10,000) hours of use, whichever occurs first. Supplier’s repair or replace-
ment of any Product shall not extend the period of any warranty of any Product. This warranty applies to the exchange of part(s) found to be
defective by an Authorized Powerex Service Representative only.

(d) Replacement Pumps — Parts Only (No Labor). For any replacement Air-End or Vacuum Pumps installed on a Powerex manufactured sys-
tem or unit after any initial warranty period has expired or where another warranty does not apply for any reason, Powerex warrants that the
Air-End or Vacuum Pumps shall be free of Defects for a period of thirty-six (36) months from the date of shipment by Powerex or ten thou-
sand (10,000) hours of use, whichever comes first. For any replacement Air-End or Vacuum Pumps installed on a system that was not manu-
factured by Powerex after any initial warranty period has expired or where another warranty does not apply for any reason, Powerex warrants
that the Air-End or Vacuum Pumps shall be free of Defects for the first twelve (12) months from the date of shipment by Powerex. Supplier’s
repair or replacement of any Product shall not extend the period of any warranty of any Product. This warranty applies to the exchange of
part(s) found to be defective by an Authorized Powerex Service Representative only.

(e) Replacement Motors — Parts Only (No Labor). For any replacement motor installed on a Powerex manufactured system or unit after any
initial warranty period has expired or where another warranty does not apply for any reason, Powerex warrants that the replacement motor
shall be free of Defects for the first twelve (12) months from the date of shipment by Powerex. For any replacement motor installed on a
system or unit that was not manufactured by Powerex after any initial warranty period has expired or where another warranty does not apply
for any reason, Powerex warrants that the replacement motor shall be free of Defects for the first ninety (90) days from the date of shipment
by Powerex. Supplier’s repair or replacement of any Product shall not extend the period of any warranty of any Product. This warranty applies
to the exchange of part(s) found to be defective by an Authorized Powerex Service Representative only.

(f) Replacement Parts — Parts Only (No Labor). For other replacement parts besides motors, Air-End or Vacuum Pumps installed on a Power-
ex manufactured system or unit after any initial warranty period has expired or where another warranty does not apply for any reason, Pow-
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erex warrants that such replacement parts will be free from Defects for the first twelve (12) months from the date of shipment by Powerex.
For other replacement parts besides motors, Air-End or Vacuum Pumps installed on a system or unit that was not manufactured by Powerex
after any initial warranty period has expired or where another warranty does not apply for any reason, Powerex warrants that such replace-
ment parts will be free from Defects for the first twelve (12) months from the date of shipment by Powerex. For other replacement parts be-
sides motors, Air-End or Vacuum Pumps installed on a system or unit that was not manufactured by Powerex after any initial warranty period
has expired or where another warranty does not apply for any reason, Powerex makes no warranties. Supplier’s repair or replacement of any
Product shall not extend the period of any warranty of any Product. This warranty applies to the exchange of part(s) found to be defective by
an Authorized Powerex Service Representative only.

(g) Coverage. The warranty provided herein applies to Powerex manufactured units or systems only.

(h) Exceptions. Notwithstanding anything to the contrary herein, Powerex shall have no warranty obligations with respect to Products:
(i) That have not been installed in accordance with Powerex’s written specifications and instructions;
(ii) That have not been maintained in accordance with Powerex’s written instructions;
(iii) That have been materially modified without the prior written approval of Powerex; or

(iv) That experience failures resulting from operation, either intentional or otherwise, in excess of rated capacities or in an otherwise im-
proper manner.

The warranty provided herein shall not apply to: (i) any defects arising from corrosion, abrasion, use of insoluble lubricants, or negligent at-
tendance to or faulty operation of the Products; (ii) ordinary wear and tear of the Products; or (iii) defects arising from abnormal conditions of
temperature, dirt or corrosive matter; (iv) any OEM component which is shipped by Powerex with the original manufacturer’s warranty, which
shall be the sole applicable warranty for such component.

Limitation of Liability. NOTWITHSTANDING ANYTHING TO THE CONTRARY HEREIN, TO THE EXTENT ALLOWABLE UNDER APPLICABLE LAW,
UNDER NO CIRCUMSTANCES SHALL POWEREX BE LIABLE FOR ANY INCIDENTAL, CONSEQUENTAL, PUNITIVE, SPECULATIVE OR INDIRECT LOSSES
OR DAMAGES WHATSOEVER ARISING OUT OF OR IN ANY WAY RELATED TO ANY OF THE PRODUCTS OR GOODS SOLD OR AGREED TO BE SOLD
BY POWEREX TO BUYER. TO THE EXTENT ALLOWABLE UNDER APPLICABLE LAW, POWEREX'’S LIABILITY IN ALL EVENTS IS LIMITED TO, AND
SHALL NOT EXCEED, THE PURCHASE PRICE PAID.

Warranty Disclaimer. Powerex has made a diligent effort to illustrate and describe the Products in its literature, including its Price Book, accu-
rately; however, such illustrations and descriptions are for the sole purpose of identification, and do not express or imply a warranty that the
Products are merchantable, or fit for a particular purpose, or that the Products will necessarily conform to the illustrations or descriptions.

Product Suitability. Many jurisdictions have codes and regulations governing sales, construction, installation, and/or use of Products for cer-
tain purposes, which may vary from those in neighboring areas. While Powerex attempts to assure that its Products comply with such codes,
it cannot guarantee compliance, and cannot be responsible for how the product is installed or used. Before purchase and use of a Product,
please review the Product applications, and national and local codes and regulations, and be sure that the Product, installation, and use will
comply with them.

Claims. Any non-warranty claims pertaining to the Products must be filed with Powerex within 6 months of the invoice date, or they will

not be honored. Prices, discounts, and terms are subject to change without notice or as stipulated in specific Product quotations. Powerex
shall not be liable for any delay or failure arising out of acts of the public enemy, fire, flood, or any disaster, labor trouble, riot or disorder,
delay in the supply of materials or any other cause, whether similar or dissimilar, beyond the control of Company. All shipments are carefully
inspected and counted before leaving the factory. Please inspect carefully any receipt of Products noting any discrepancy or damage on the
carrier’s freight bill at the time of delivery. Discrepancies or damage which obviously occurred in transit are the carrier’s responsibility and
related claims should be made promptly directly to the carrier. Returned Products will not be accepted without prior written authorization by
Powerex and deductions from invoices for shortage or damage claims will not be allowed. UNLESS OTHERWISE AGREED TO IN WRITING, THE
TERMS AND CONDITIONS CONTAINED IN THIS LIMITED WARRANTY WILL CONTROL IN ANY TRANSACTION WITH POWEREX. Any different or
conflicting terms as may appear on any order form now or later submitted by the buyer will not control. All orders are subject to acceptance
by Powerex.
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