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1 FOREWORD

I S OP LR2@Psachines are the most advanced, deep cleansing fluid purification systems available. These systems employ
advanced mechanictli | t er s supercharged by | SOPur 8"prodsstoaichtiedldd olCh ar g e
virtually all particulate matter larger than 0.1 micron in size.

This manual encompasses all of the information and procedures necessary for inststiettigqm, operation, maintenance,

and safety requirements for thR20P purification units. System descriptions, component nomenclature, and special

procedures are included together with drawings and specifications. These manuals are synchronieedessibn of

software whose operation they describe. Upgrades to the manual may be available fromamtstipur.comUsers are
encouraged to check | SOPur 6s webandet e for information befc

1.1 UNDERSTANDING YOUR NEW ISOPUR MACHINE

ISOPur strongly suggests that any person who will install service or operate this machine completely read and become familiar
with the operation as described in secfidmefore attenpting to operate the machine. Should any questions regarding proper
installation or servicing of the machine come up, call ISOPur at

860.599.1872 and ask for Field Service

Mon-Fri 8AM T 5PM EST/EDT

1.2 WARNING ELECTRICAL SHOCK HAZARD

Please note thiellowing before uncrating, installation, and stapti

1 The control enclosure contains a source of high voltage.

1 Never touch the high voltage leads with machine power on.

1 The control enclosure should never be opened or otherwise
penetrated for any reagoby anyone other than trained
ISOPur personnel.

1.3 HEAT PROTECTION

Since fluid temperatures of greater than 150°F (65.5C) are possible depending on the process and fluid being cleaned, the
mechanical portions of the system (vessels, piping, and assd@quipment) can reach temperatures capable of causing
burns.

ISOPur Fluid Technologies has taken all precautions to provide warnings for the possible high temperature of the equipment,
but users should still practice good judgment and avoid diretacionith the mechanical portions of the machine when it is in
use.

When the machine has been switched off, certain parts of the machine may still hold residual heat for extended pesiods. User

are advised to wear protective gloves and/or other clothiren changing filters or otherwise servicing the equipment if the
fluid temperatures exceed 100°F.

1.4 ADDITIONAL SAFETY RELATED

Please review the complete safety section prior to installation andigtai/e at ISOPur strive to make our systems as safe,
self-sufficient and reliable as possible. Proper attention to the procedures and maintenance practice of this manual should
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provide many years of successful oil purification. Feedback and suggestions are always welcome and can be provided by way
of http:/www.isopur.com

ISOPur advises that the unit have a custefugiished fire extinguisher of the proper type and capacity permanently located
within a short recovery distance should it ever be needed.

NOTE 2.

ll

f
f
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All warning labels, signs, instructions, and safety markings should be strictly observed and should never be disabled
for any reason.

Operational interlocks are provided for operation of the equipment in a safe manner.

It is important these interlocks not be ovéden or disabled to ensure safe operation.

No probing, adjustments, connections, disconnection of other mechanical, electrical, or electronic operations are to
be carried out in the control box.

Please note that the only serviceable item inside the @ldmtix is a circuit breaker

The cover of the control should only be opened by a trained ISOPur Fluid Technologies technician.

Call ISOPur Fluid Technologies, Inc. if you suspect something inside is not working correctly.

15 WARRANTY NOTE
NOTE 3. Opening tle Charging and Mixing Vessébr any purpose will cause the warranty to become

voided.

a ISOPur Fluid Technologies, Inc.
185 South Broad Street
Pawcatuck, CT 06379
Phone 860.599.1872 A Fax 860.599.18714

On the WEB at http:/Mww.isopur.com or email atSales@isopur.com
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2 SPECIFICATIONS iLR10/20P

us International
PHYSICAL
Dimensions 455 H28x W28 D 115cm x 71cm x 71cm
Dry Weight 155 Ibs 703 kg
FLUID

NOTE 4. Must be nonconducting with impedance 2000 MegOhms/cm
Viscosity Up to 220 cSt

NOTE 5. This viscosity number represents wha@iBur refers to as the fAAppa

viscosity the machine is experiencing at any given moment. It therefore embodies the temperature curve for the
fluid being processed by the machine. Since temperature significantly affects viscosigghhme may shut

down due to high pressure at the maximum viscosity when operating at the low end of the allowed temperature.
This is a normal expectation of proper machine operation.

Maximum pressure 50/80 PSIG (operating/static) 3.485.4 Bars gauge
Minimum fluid temperature 65°F 18C
Maximum fluid temperature 200°F 93C
Minimum fluid flash point >140F >60 C
POWER
Customer Provided Hookup Dedicated Branch Circuit
NOTE 6. NEVER POWER FROM A GFI PROTECTED CIRCUIT.
Variable Speed DrivéAND GFis ARE NOT COMPATIBLE
Voltage 110230 230460
Phase 1 1/3
Frequency 60Hz 50Hz
MOTOR
Power 0.5HP 0.38KW
Voltage/Ph/Freq 0-230'3/variable 0-230/3/variable
RPM 0to 2000

PUMP - Positive displacemeiitAdjustable Flow Rate

DesignFlow Rate
120GPH 454 LPH
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AMBIENT CONDITIONS

INDOOR / OUTDOOR
NOTE 7. Avoid placement iDirect Sunlight
Electronic enclosurehould beshielded from wind driven rain
Temperature 32-104F 0-40°C
Humidity 0-95%Non-condensing
FILTERS
Prefilter PLR20-001 ISOPur Fluid Technologies 6 micron, Beta 200
Collection element CLR20-001 ISOPur Fluid Technologies 3 nairon, Beta 200

TRANSPORT / STORAGE
The machine must always be transported or moved with no pressure on the vessels. Ensure the pressure has been bled from
each vessel before transporting. When transporting or moving, all connections and /or openidgsesplugged and the
plugs removed only by authorized personnel. Sealing surfaces must never be compromised by the use of temporary plugs.

Vessel surfaces must be kept clean and free from any form of contamination, no stains, no rust, etc.

NOTE 8. Lift only at designated locations only using proper equipment to avoid damage to machine.
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3 INTRODUCTION / BACKGROUND

The ISOPur Fluid Purification System is one of the most advancedaratucting fluid purification systems availabl€his
system employbasic mehanical filtmtionenhanced by an electronic purification system to cleanse theamatucting fluid
and the entire lubricant path of virtually all particulate 0.1 microdarger.

Working oils become degraded over time due to accumulation of contaisianad oxidation of their hydrogen and carbon

based componentdNormalfilters effectivelyremove large debris, but are not sized to rentbgdarge volume of small

particles createdsthe oildegrades Over time, th®©EM6 s f i |l trati oy sppeam wiol mal nkai n
cleanliness | evel asauneasureloweviersvithithe ©nalspartcie dopulatios on the increame] the

ISO codes not capturing this phenomena wied particlesbegin to accumulate in the farof sludge and varnish. This

combined witht h e falling lubrgcity capabilitywill ultimately lead to increased mechanical wesquipment damage and
associatethigh maintenance costs.

Proliferation of these small particles causes an increasetioffriat points throughout the fluid path whittilitatesa static
charge to form on thduid. These clouds otharge willcirculatewith the fluid untileitherthe particles carryinthemare
removedthe charge becomeutralizedor thepotentialdifference becomes largmoughto arc to anearbyground point.
These &s produce very high local temperatures widah chemically alteoil molecules near the arc. Thiffecthas also
been associated with providingw materialgor varnish formatiorwhich will subsequentlyadhere to surfaces in the system.

| SOPur &9prod®ss Aas been proven to help neutralize these clmogkeinga net zero chargen the fluid. This
charge reductiois a beneficial byproduct offl S O P Aggl6énseration processs it facilitatessubmicron particle groth into
largerfiltera bl e ficl ump s 0 t h adonvantioeafileation.i Theresultis prewentencbf dbmage texpensive
machinery.

3.1 FLUID FLOW PATH

The patented ISOPur Fluid Technologies, Inc. pgedgpically operates as a kidney loop to the parent reservoir and pulls a
fluid source into its pump. It then splits the flow into two equal paths introducing a high potential electric fieldhnfiaida
path which causes contaminated particles te taka net positive or negative charge. These two separate paths are re
combined and the charged particles then are encouraged to mix. During this mixing particles with opposite charges are
attracted to each other and combine (agglomerate) to form [zagéles. Many of these larger particles are then captured in
the collection filter.

-
Wye Strainer
t
Collection .
Pre Filter Charging/Mixing Element
P1

P, N
Figure 1: Balanced Charge Agglomeratio
The fluid purification process is explained below:
a. Incoming fluid enters unit through the suction or insetlationvalve

b. The fluidpassesthrough WYE strainer. This strainerés job is t
the pump gears
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c. Then the fluid is drawn into the suction side of the positive displacement gear pump. It is discharged at a positive
pressure, Pthat varies withfluid viscosity, flow rate anéhversely withtemperature. The fluid exits intbe pipe
leading tothe prefilter vessel.

d. The fluid then passes through the Hlter element(1* vesse] wheremostparticlesabove 5microns are removed. It
thenpasseso the charging section in the Charging and Mixing vessektghtly reduced pressure.P

e. Inside this vessel is where the ISOPur Technology performs its malgécflolvis split into two identical paths
wherén each issubjected to ISOPur proprietaciiarging technology Each path is throughstrongelectric field.
One of the paths experiences a high positive field, and the other a high negative field. Particles in the fluid are
influenced by these electric fields wherettey e c oer c e b i dharde,conafia dnepwmsitive and the
othera netnegativecharge

f.  Thesecharged particlethen enter a mixing geometry where theyfare n c o ur a g e d/@fluitd dynamiosn ov at i
techniquesaind mix. Each chargegarticle followsits electrostatigreference for an unlike partner adattracted to
ones with opposite charge. Most of them will cling to each @thdthereforen gr owdo i n si ze. Thi s
is not bounded by a specific size, consequently any particle that is able to pagh the prdilter is candidate for
taking on a charge and becoming attracted to an unlike pa@mee they jointheir unlike charges cancel, balancing
out the charge on the fluid. The enlarged particles continue on their trajectory through tinebgysteheld together
both by static attraction and by surface tension.

g. The single flow path then enters the Collection vesaedsel #3at a further reduced pressurg,Wwhere many of the
enlarged particles ateappedn the collection media

h. Lastly, highly purified fluid is returned to the customer reservoir (at pressyingiere it begins mixing with
untreated fluid.

i. Due to instantaneowy/namic properties of the fluid arstiatic attractiomwell time considerationg, small portion of
the chargd particles are not able to mate with oppositely charged partners immediately in the mixing $estigadl.
enough, hese particlewiill pass through the collection mediad theeforeflow out into theremainder of theystem.
Here they are swept algrby the fluid motion and effectively scour any metal parts in the fluid path while searching
for an oppositely charged mate.

j.  Some of these particles find mates that were created by the ISOPur charging process. Others find mates that were
createdbyothe st atic generators in the c easHhtoactemraddsmasng st e m, I
procesgrogresses, the resultant particle population decreases in total count while increasing in average size thus
enabling standard filtration means tpture them.

NOTE 9. This shift in average particle size often results in an apparent increase in IS@sode
previously Ainvisibleodo particles becomsdiagnosediabd e t o
malfunctioning procesand will continue ntil the small particle population is reduced

3.2 ELECTRICAL SYSTEM OVERVIEW
The following components are part of the electrical subsystem

1 Control enclosure: houses control electronics including PLC
9 Pressure transducers: provide pressure readings to theQPfor fluid control
1 Temperature sensor provides temperature reading to the PLC for safety operation

1 3 phase motor: used by the PLC as the prime mover for the pump and fluid flow
Contained within the control enclosure:

1 Disconnect switch A means of elecital isolation from the plant electrical supply

1 Function Switch Selects START/STOP/RUN

1 DC power supply(s): Provides power for charging, external sensors, VSD and PLC

1 PLC Stores and executes system logic

1 1/O Expansion Modules Provide conversion of additnal pressure signals for PLC

1 VSD Variable Speed Drive for motor speed control

1 Charging power supply: Creates and controls electric fields and charging currents
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3.3 VESSEL DESIGN OVERVIEW

Fluid definition:

Group Il fluids as per pressure vessel cagaically mineral oil

3.3.1 DESIGN CONDITIONS:

Corrosion deterioration allowance: N/A

Weld thickness efficiency N/A

Wall temperature deg F and C 200°F [93°C]

Base material: Aluminum.
Additional load: N/A

Allowable minimum pressure (O psi)

Allowable maximum pressure (1000 psi [B8.9bar)).

Allowable minimum and maximum temperature as per se@ion

4 MACHINE INSTALLATION

All ISOPur Fluid Technologies, Inc. units are shipped fully assembled and tested. For shippiity,ithegunit is attached to

a disposable pallet. All field connections are capped for protection and cleanliness. While every precaution has been taken
packaging and crating the unit, a thorough receipt inspection should be made to insure nchdaroagerred during

transport. As shipped, the packaging of the unit is adequate fottetrartindoor or otherwise protected storage.

Machine location and installation must always be in accordance with all applicable local and/or national codes.
4.1 PREFERRED LOCATION FOR THE MACHINE

The machine should be located indoors (or outdoors) as close to the fluid reservoir as possible as long as the environmental
conditions of sectio@ are not exceeded. The preferred elevation opthmap is slightly (32 feet [.3.6m]) above the fluid

level in the reservoir such that the fluid will not gravity drain from the reservoir in the event of a leak ntibéngl to or

from the machine.

NOTE 10. EXCLUSIONI All LR20Pmachines should be located afitdirect sunlight. The PLC screen

is subject to wash out and eventual destruction if positioned in direct sunlight. Machine electronics are housed
in a NEMA4 cabinet and are protected from normal wash down and humidity. However, the machine should
notbe placed in wind driven rain.

4.2 ALTERNATE LOCATIONS FOR MACHINE

The machine may be located as high as 10 feet [3.0 meters] above the fluid level without an additional booster pump. This
location will add some additional time to the fluid filling and @irging process, but once completely void of air, the machine
will perform normally.

The machine may be located as much as 10 feet [3.0 meters] below the fluid level. This location will cause additiadal time a
effort when changing filters, and add tineethe pressure sensor calibration process. It is otherwise a normal operating
location.
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4.3 PICKUP AND RETURN LOCATIONS ON RESERVOIR

The suction point on the reservoir should be at the lowest possible elevation to maximize the influence of the machine on
removing contaminants from the bottom of the tank. The return into the reservoir should be at the highest and most remote
point from the suction location that is possible. Care should be exercised in selecting a return point to minimizethefcreat
air bubbles and the following entrainment into the oil. Whenever possible, ISOPur recommends having the return exit point
below the normal fluid level. Chosen properly, these locations will assure the best possible circulation of purified fluid a
resut in the maximum benefit to the customer.

When possible, schedule 40 metallic pipe should be used for all connectionsRa@G@Pmachine. All joints and connections
should be by suitable safety rated connection methods and materials. Connectioshpoidtée isolated from vibration and
physical stress as necessary to ensure zero leaks.

NOTE 11. The installation must never use any form of plastic pipe to attach the machine to the reservoir,
including stainless braided Teflon tubing. Plastic pipe is a rezegl contributor to the generation of static
electricity.

ISOPur recommends the installation of custo@vided isolation valves at both suction and discharge locations as close to
the reservoir as possibl& hese ara safetyprecaution in the evewf a line break or other leddetween the reservoir and the
LR20Pmachine

All piping installed for connection to dtR20Pmachine should be flushed and leak tested before being attaching to the suction
and discharge connections of the unit.

NOTE 12. In the eventhat the unit cannot be located within 30 ft [10 m], the following pipe sizing is
recommended with minimum additional hydraulic losses.

44 SUPPLY LINE TO MACHINE

When less than 25 feet (7.6 m) from the reserwois, e  D2.mBh)gor larger pipe size schelk 40 ABS 4/13.2 ASTM A53
Type S or E Grade A or equivalent. At distances greater than 25 feet but less than 80 feet (24.4 m) from the reservoir, use
0.750 (18 mm), or | arger pipe with the same specificatior

NOTE 13. In no case should the equipment be placeal iise at distances beyond 80 fluid path feet
without contracting ISOPur for clarification and confirmation.

45 RETURN LINE FROM MACHINE

With a user provided ansiphon system at return to the reservpii, p e s i z1€m®mm) arfd0.765. 18Mm) (espedvely
may be used to extend the distances as above

NOTE 14. In all cases for both suction side and discharge side, the total lift above fluid level should not
exceed ten (10) feet [3 meters].

46 AREA SURROUNDING MACHINE

The area around the machine must be suchthaersons can be endangered by passing near by the equipment. Minimum
acceptable clearances must be in accordance with local safety and hazard laws. Minimum clearances on all sides and the top
must be provided to enable to proper servicing of the macdtiould it require service. Proper attire must be worn by serving
personnel at all times in accordance with local customs and/or codes to preclude angksdéetyaccidents.

The machine should be placed in an orientation that will protect the pragssels from contact or damage from any
vehicular traffic.

There should be fire suppression apparatus of the appropriate types within a safe distance of the machine for use dfi the even
a fire local to the unit
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4.7 ELECTRICAL INSTALLATION

Electricalwiring and connection to the local power supply should be made by a competent licensed electrician. All checks for
safety, circuit breakers, proper connection and grounding shall be made by the electrician at this time. All installation
parameters shoulde made in accordance with local codes.

Ensure thd R20Pframe is connected to earth ground by a multi strand copper conductor cable of at least #8 size and not more
than 5 feet [1.6 m] in length. Ground connections must use copper, brass or otheticemdurcorrosive material. Total
resistance from the internal control enclosure ground point to the earth ground must be less than 5 ohms.

NOTE 15. Ensure the electrical installation is performed by competent electricians to the requirements of
the local jurigliction. Ensure the power is OFF at the motor control panel or other circuit breaker location
before wiring unit.

48 STEP-BY-STEP INSTALL

To aid in installation and startup, a checklist is provided. This checklist is not all encompassing. Good engirzetices
should always be followed.

a. Uncrate the unit and inspect for condition and parts. Ensuhtuk detectoindicators are intact and that the carton
is free from major dents or damage.

b. Move the machine into place lifting as necessary by ifokhder the oilcatch pan, or by rolling to the final location
if equipped with casters

c. If the machine is to be bolted in place, locate the machine on the studs and secureviittplletevashers, lock
washes and nuts

d. Remove all plastic caps frotheinlet andoutletfield connections.

e. Make the connections between the fluid reservoir andR#OPma c h iintetaddsutletpoints. ISOPur
recommends theseof a suitable sealing compound on egaiht suchas Loctite 565 Thread Sealant d@iimer
7649

NOTE 16. When tightening the field connections always useopmsingwrenches on the connection to
distribute torque equall between the two joining parts

f.  Ensure that all isolation valves on the inlet and outlet side are shut.
g. Have the unit electricallinstalled by a competent electrician in accordance with local codes.

NOTE 17. ISOPurLR20Pmachine, because of theinternal Variable Speed Drive (VSBje not

compatible with Ground Fault Interrupting (GFI) devices. Therefore, IS@PBas noguarantee proper

operation of the unit if powered from sudircuits. Should | ocal codes require
ISOPur recommends the use of an isolation transformer to preclude the unpredictable interaction of the VSD
with the GFI.

h. Power should be suped froma nearbyotor ControlPanelor other location on a dedicated circuit not shared with
any other machines.
ii Record the |l ocation and number of the breaker control
i Ensure the unit is secuyefirounded to a proper earth ground. ISOPur recommends heavier than normal gauge
grounding be provided such as a multi conductor cable of size 8 gauge or larger.
k. Turn OFF the Main Power Disconnect and open the control box.
I.  Inspect for proper terminatiorf the field wiring. If located outdoors, ensure that no glands have been compromised
in the electrical installation.
m. Close the control box and secure.
n. Clean the area around the unit of any debris and obvious fluids to make leak detection easierbshoaltbisary.

4.8.1 COMMISSIONING OF EQUIPMENT

The unit must be installed as per manufactur ebhefein Thenst r uct
machine must be installed in a proper location within the specifications descrilbéshranual

™ ISOPur Fluid Technologies
u r Copyright © 2008 185 South Broad Street
Pawcatuck, CT 06379

Fluid Technologies, Inc.




m-LR20P-0711-00D LR20P SerieDper at or 6 s Man u a |l pagels
After physical installation has been completed, the location and setup of the machine shall be verified according to the
manufacturerds recommendations before operating up the ec

Where applicable, such inspections must be performélebgppropriate local safety representative(s) who must verify its safe
installation to the local codes.

ISOPur recommends using the fobelow orits equivalent to maintain an installation and service log for the machine.

49 OPERATION CHECKLIST 1 INSTALL ATION

It is recommended to keep track of the following data log at the unit. This information is static data taken at isitédilonst
and unlikely to change thereafter. Below saanpleof a filled out Check List

ltem Data Comments
Commissioningdate 0914.07
ISOPur Model # LR20P [-LR20P-0-2-n
Serial # 1350709002 2"9LR20P made in Sep 2007
Voltage 220 VAC Verified at 218 VAC at machine
Phase 1
Breaker rating/number/location 15A/205/East wall, pole 317
Design Flow Rate 120 GPH Running at 120 GPH
Piping run from inlet to tank 21 feet Y20
Piping run from outlet to tank 17 feet %0
Pre-filter # ISOPur PLR20-001 New 10.20.07
Filter hours at change 170hrs
Collection Element # ISOPur CLR20-001 New 10.20.07
Filter hours at change 170hrs
Machine hours at last change 170hrs
Fluid Type Turbine lube oll
Fluid Manufacturer Mobiline
Fluid Brand name Esterline 700
Viscosity @40°C 36 cSt
Reservoir Size 550 gals
Fluid added since last filter change 15 gals
Fluid Temperature 80°F< T < 20C°F 92-140°F

™ ISOPur Fluid Technologies
u r Copyright © 2008 185 South Broad Street
Pawcatuck, CT 06379

Fluid Technologies, Inc.



m-LR20P:0711-00D LR20P SerieDper at or 6 s

Ma n u a | pagel6
5

MACHINE DRAWINGS
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5.2 EXPLODED PLUMBING VIEW
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5.3 OUTLINE DIMENSIONS
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54 BILL OF MATERIALS 1T ASSEMBLY LEVEL
Item | Select ISOPur Part

# 1 Qty | # Description

1 A 1 | 16500006 Drive, AC, A/B .5 HP 120V 1 PH
B 16500002 Drive, AC, A/B .5 HP 240V 1 PH
C 16500001 Drive, AC, A/B .5 HP 480V 3 PH
A 16500011 Drive, Line Filter, .5 HP 120V & 240V 1 PH
B 16500014 Drive, Line Filter, .5 HP 460V 3 PH

2 1 | 27000006 PLC/HMI

3 1 | 27500007 Power Supply, H.V.

4 1 | 27500002 Power Supply, A/B 24V 110240V

5 1 | 27500006 Power Supply, C/H 24V 380-480V

6 1 | 29000001 Relay, H.V., A/B

7 1 | 24500006 Light Module, A/B, Green

8 1 | 24500005 Light Module, A/B, Yellow

9 A 1 | 250-00011 Motor, .5 HP, 230380 ATEX (Exp)
B 25000004 Motor, .5 HP, 230460 NFPA (Exp)
C 25000005 Motor, .5 HP, 230380 STD

10 A 1 [ 28000014 Pump/Bypass, 2 GPM, STD or NFPA (Exp)
B 280-00002 Pump/Bypass, 2 GPM, ATEX (Exp)

11 1 | 25500016 0O-Ring, CMU

12 1 | PMR20-001 Filter, Prefilter

13 1 | CMR20-001 Filter, Collection

17 1 | 19500003 Feedthru, H.V.

18 A 4 | 35000001 Transducer, pressure
B 350-00004 Transducer, pressure NFPA (Exp)
C 350-00005 Transducer, pressure ATEX (Exp)

BCIISOPur
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6 ADVANCED FEATURES

6.1 SMART SOFTSTART™

A direct benefit of ISOPur Fluid Technologies Variable Flow design is the capability to operate over an increased range of
fluid viscosities and temperatures. The PLC control also incorporates
new automatiorfieatures to help with installatiaand maintenance of the

Max machine.

=T
In
Temperature
’ l Check
I\

ISOPur Fluid Technologies has incorporategnaart SoftStart

technology to address high pressure conditions sometimes experienced
during startup at high viscosities or low temperaturdsis Technology
smoothly increases the flow up to the Desired Flow Rate or stops-at pre
determined pressure levels as defined by the operator.

SmartSoftStart This ultra smooth start up is extends pump and motor life. It greatly
reduces stress on the filter media andréseiltant proliferation of

particle clouds as often occur when a pressure shock dislodges them from
the filters. These particle clouds are associated with the harsh startup of
Time fixed speed pumps.

6.2 PRESSURE GUARDM

ISOPur has incorporated Pressure Guarkkep the machine operating safely in varying temperature and viscosity conditions.
Under the watchful eye of Pressure Guard, fluid pressure is constantly monitored. Should something in the system to which
the ISOPur unit is attached change and cawssybtem pressure to climb above the maximum operating pressure, Pressure
Guard will automatically spring into action. In Pressure Guard, the rising pressure results in a request to reducesibow to k
the pump pressure within the safe operating limitspegified by the user. Once Pressure Guard has modified the flow rate, it
will attract attention by blinking the YELLOW Alert Light and indicating in the PLC display what action it took.

If for some reason the pressure were to continue to climb abeveakimum safe operating level to the Hard Shutdown point,
Pressure Guard will force the machine to shutdown. It will attract attention to the shutdown condition by turning the

YELLOW Alert Light ON solid. At this point Decision Maket (below) will awat operator input before proceeding.

Similarly, Pressure Guard will shut the machine down if an operator selected minimum pressure is not maintained at the pump
discharge (B to prevent major leaks from causing damage.

6.2.1 MECHANICAL SAFETY

In addition to higp tech PLCsoftwaresafeties, alLR20Pmachines use a pump with btiitt mechanical bypass set to protect
the vessels and other components from damage if all else were to fail.

6.3 SUCTIONWATCH ™

In addition to normal closed loop flow operation, and theexldeop pressure limit performed by Pressure Guard, Suction
Watch constantly seeks to identify perturbations in the pump discharge presstinat(fnply system abnormalities. The first

of these is the constant monitoring of pump pressure for suddeges, either positive or negative. Negative changes imply
an instantaneous loss of pressure as can occur with air leaks on the suction side. Similarly, positive changes can occur fro
sudden downstream blockages or after the passing of a large aie ppalsbthe sensor. If a predetermined limit is exceeded in
either direction, Suction Watch will indicate in the PLC display which of the conditions has occurred. It will alsoeblink th
YELLOW Alert Light to attract attention to the condition. Prolongedning in this condition is not advised. Personnel

should find the cause of the disturbances.
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6.4 TEMPERATURE MINDER ™

Temperature Minder monitors fluid temperature. If determined to be too hot or too cold, Temperature Minder will cause the
machine down.If enabled by the operator, Temperature Minder will work with another PLC program, Auto Temperature
Extreme Restart (described below), to automatically monitor the fluid temperature and restart when it is in a safe range.

6.5 FILTER MINDER ™

Filter Minder isa unique set of software tools designed to maximize the collecting capability of the pre and post filters in
LR20PSeriesma c hi nes . The pr ess ukbaen dpdidt manitored) and if etheercekceetilsiah t er  ( a&F
operator settable limit becomes controlled to keep the element from being compromised. As an element begins to load up with
debris, Filter Mindesystematically adjusts the flow rate to keep the pressure drop across the filter at or below the operator
specified maximum.

Should either sensor used to calculate the pressure drop across either vessel fault while Filter Minder is in coatrBl lpé the

PLC will shut the machine down and describe the fault on the PLC screen.

Similarly, if a fault occurs in the same sensor when Filter Minder is not in control, the associated control loop wililbd dis

and a warning message put in the LCD screenéntié ng t he inability to control the s

6.6 DECISION MAKER ™

Decision Maker is the software logic in the PLC that constantly weighs the requests from all control and safety modules
Smart Start, Pressure Guard, Filter Minder and Temperature Mindeteiomine what flow rate to set. It incorporates a closed
loop PID (ProportionalntegratDerivative) control, temperature compensated gains,-sglection and flow biasing logic that
together control the pump speed to match the dynamics within tdesftatem at any point in time.

Should there exist more than one high pressureeer) condi ti on, Deci sion Maker wuses t
to determine the magnitude of error used by the PID ioop
PR2< R P
As a maintenance benefit, when Decision Maker determines to reduce the User Requested flow risethié MBLLOW
Al ert Light to call attention to the AReduced Flowd condi

blink until the cause of the higbressurecondition has been alleviated.

Should Decision Maker have to reduce flowdyel25% of the maximum allowable rate, it causes a maintenance shutdown,
causing the YELLOW Alert light to go ON solid. At this point Decision Maker awaits user intervention.

6.7 AUTO BROWNOUT RECOVERY ™

Auto Brownout Recovery is a PLC software function thastrbe activated by the user, and is under password access. Auto
Brownout Recovergllows Decision Maker to return the machine to Automatic Operation (if it was running at the time of
interruption) upon restoration of a normal power level. When autoafigtrestarting, the same safalyiven operation as the
original manual start is followed to ensure all parameters are within safe bounds before returning the machine to Automatic
Operation.

6.8 AUTO EXTREME TEMPERATURE RESTART ™

Often as fluid temperature oditions change dramatically, both high (as in hotter locations in mid summer heat) and low (as in
an outage in a northern location in the winter cold) a PLC function called Auto Extreme Temperature Restart can deal with
these conditions. When this furatiis enabled by the operator, the PLC will shut the machine down on fluid temperature
excursions outside the programmed limits. The PLC will automatically bring the machine out of hibernation approximately
every 30 minutes to check the fluid temperatueecycle that runs for 3 minutes to draw a representative amount of fluid from
the reservoir and bring it to the temperature sensor. If the temperature has come back within safe operating limitgjlthe PLC
return the machine to Automatic Operatiofistlll too hot or too cold, the PLC will hibernate again and try 30 minutes later.

It will continue this cycle indefinitely until the temperature comes into operating range or the operator manually aats it d

When automatically restarting, the sasadetydriven operation as the original manual start is followed to ensure all
parameters are within safe bounds before returning the machine to unattended operation.
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7 HUMAN MACHINE INTERFACE

LR20PSeriesmachines have two distinct types of user intafalbe PLC display / keypad and the two Button / Indicator lights
(GREEN and YELLOW). Both are used to communicate from the machine to the user and from the user to the machine.
Buttons are used to START and STOP the machine and RESET ALARMS. Theiatasindicator lights display simple
status and alarm conditions.

The PLC display and keypad are used to communicate more detailed system

information and to set various machine operating parameters.

When theLR20Pmachine is powered up, the followisgreen will appear for a few

seconds. Please verify it shows the model of the machine you are standing in front
of.

Figure 7 LR20PSplash Screen

MAIN
DISCONNECT

RUN/STOP/START
Button/Indicator

RESET
Button/Indicator

Figure 9.1 Control Box

NOTE 18. ISOPur recommends reading and understandiggmethod of powering, operating and
shutting down the machine before attempting to program machine features. The menu system and operating
parameters should be understood and reviewed BEFORE attempting to operate the machine.

NOTE 19. The equipment must be suyised and operated by trained personnel only who are familiar
with the safe operation of the machine. ISOPur is not responsible for the training of all personnel who must
interface with the machine.

NOTE 20. Where required, machine startup must be performedalmyato limit temperature increase to
50C per hour to minimize physical stress on the machine. Operators should check for leaks while the machine
startup is building pressure

NOTE 21. The machine must only be operated when all safety devices are intact arahilratd within
the limits specified in this manual
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