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PUMP SAFETY GUIDELINES
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SAFETY GUIDELINES FOR PUMP USERS

These pumps are inherently safe if used properly. For your further protection, please
take note of the following facts:

The equipment contains rotating parts, and will have at least one protruding shaft and
coupling. Always keep clear of such parts. If guards are provided, keep them in place
when the pump is runining.

The sound pressure level of the pump and/or driver could exceed 85 DbA. Please use ear
protection.

The surface temperature of the pump and associated pipework may be high/low enough to
cause skin burns. Please use hand protection.

Do not remove any parts while the pump or associated equipment is under pressure, the
pumpage may be violently ejected and could cause injury.

Precision engineering leads to sharp corners and edges capable of 'inﬂicting injury. Please
handle with care.

Observe hazard warnings on electrical equipment. Always completely isolate all
electrical equipment before carrying out any work. ,

Sling safely for lifting. Use only designated lifting points. Keep clear of raised
equipment. Refer to pump outline drawing for appropriate lifting points.

Use only the correct tools for repair and maintenance. Many fasteners are torque-set and
care is needed. Consult maintenance manual(s) before dismantling any part of this
equipment.

The above guidelines are based on current state of knowledge and our best assessment,
arising from this knowledge, of the potentiai hazards in the operation of centrifugal
pumps.

The equipment supplied does not contain any toxic or dangerous substances.

Any further information necessary may be obtained by telephoning the above listed
number.




ffffff

SECTION 2:
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WARRANTY

The warranty obligations are defined in the pump purchase contract. The following warranty is the standard
warranty offered by Flowserve,

this warranty, and Buyer so notifies Sefler within g reasonable time after discovery, Seller shall thereupon
promptly correct such nonconformity by repair or replacement EXW Seller's factory or service center.
Seller's sole obligation and Buyer's sole remedy under this warranty is repair or replacement at Selfer's

responsibie for repairs or alterations made by others without mutual written agreement between Seller and
Buyer. Sefler does not warrant the Equipment or any repairfreplacement part against the effects of erosion,
corrosion, or normal wear and tear due to operation or the environment. The warranty and remedies set forth
herein are conditioned upon proper storage, installation, use and maintenance of the Equipment in al
material respects, and in accordance with Sellers written recommendations, Replacement parts or repairs
fumished under this warranty shall be subject to the warranty provisions herein for the remaining original

wairanty period.
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CUSTOMER SERVICES
TECHNICAL ASSISTANCE
A. START-UP SERVICES

1. Custom-made instailation, Operation and Maintenance Manuals are prepared for every pump
and included with shipment.

2. On-site assistance is offered upon customer request. This can cover all or part of the
following: verification of proper installation, review of start-up and operating
procedures,start-up and run-in period.

B. MAINTENANCE

1. Telephone inquiries are always welcomed. Call (978) 682-5248 and ask for Customer
Service.

2. On-site assistance is offered upon customer request. This includes technical assistance in
equipment removal and disassembly, maintenance and overhaul, classroom training and
reassembly and installation, as desired by the customer.

C. TROUBLESHOOTING

1. Telephone inquiries are always welcomed. Call (978) 682-5248 and ask for Customer
Service.

2. More complex issues can be handled on-site with the assistance of our Service and Design
Engineers.

D. DESIGN MODIFICATIONS

1. As operating conditions change, or system requirements change, Flowserve Lawrence Pumps
engineers are available to consult on feasibility, design modification, cost estimates and make
arrangements to have work performed to modify the pump to suit your new requirements.

All materials and labor provided by Flowserve Lawrence Pumps is fully warranted.

SPARE PARTS
A. CUSTOMER NEEDS

1. Flowserve Lawrence Pumps maintains a large inventory of many different spare parts. All
parts are to OEM specifications and tolerances, and carry the full FLP Warranty. All parts
have been quality checked.

2. Our inventory of parts is fufly computetized. Price and availability quotes can be obtained
quickly by calling (978) 682-5248 and asking for Spare Parts,
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CUSTOMER SERVICES
B. SPECIAL SITUATIONS

1. Many of our customers use pumps manufactured in special metallurgies, many of which are
not stocked on a regular basis. Other customers use our pumps in extremely critical process
applications where extended downtime is unacceptable. For these customers,FLP will assist
in setting-up spare parts programs to ensure availability.

lli. REPAIR/REBUILD WORK
A. CONSIDER OUR SERVICES

In recent years, economic conditions have forced the industrial community into a greater wareness of
production and overhead costs. In order to remain competitive, many peripheral functions, such as
maintenance, have been reduced or eliminated, Comipanies are now turning to outside vendors for

this type of support. They have found this to be more cost-effective than maintaining their own repair
forces and facilities.

If your company is currently sending pumps outside for maintenance, there are a few questions you
should ask yourself when deciding whether or not to send them to a local repair facility or to the
original equipment manufacturer (OEM):

I.How much experience does the repair facility have in pump repair work?

2.How qualified are their weldets to work on the special metallurgies involved?

3.Do they work to OEM tolerances or do they merely copy dimensions from OEM parts?
4. What kind of warranty do they give with their work?

5.Will they treat the cause of the problem or just the result? Do they have the engineering
capabilities to help solve your problems?

We feel that once you have answered these questions, you will agree that the OEM is the most suitable
place to have your pump repaired.

At FLP, we provide the same excellence on repair and rebuild work as supplied on our new pumps. In
fact, we have so much confidence in the quality of our workmanship, that w_e_prowde the same warranty
on our rebuilds as we give to our new pumps...regardless of the age or condition of the pump when it
arrives at our facility.

However, our service capabilities go far beyond equipment ovetrhaul, When you purchase a Flowsenfe
Lawrence pump, you also receive a fully-staffed Engineering Departmen? ready to answer your ques'flqns,
troubleshoot problems and engineer design modifications to keep pace with your growing and changing
process demands.

When you return a Lawrence pump to us, you will have the confidence of knowipg that you will be
getting something no one else can give: OEM technology, parts and workmanship.
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LONG TERM STORAGE INSTRUCTIONS

INTRODUCTION

The intent of this Long Term Storage Instruction is to establish standards for storing of
pumps only for longer than six months. These instructions should be followed for installed

pumps prior to start up as applicable. -
ITEM 1

Pump should be carefully dried internally with hot air or by a vacuum-producing device to
avoid rusting of internal parts.

ITEM 2
Once free of moisture, the pump internals should be coated with a rust protective liquid.
ITEM 3

Packing - Crated skids with pump wrapped in polyethylene contain desiccant to keep the
unit dry. The protective flange cover and coating should remain on the pump.

ITEM 4

Store the pump indoors in a heated controlled temperature environment. Storage area
must be free of ambient vibration,

ITEM 5

All accessible parts, such as couplings and bearings, should be dismantled, dried, and
coated with Vaseline or acid-free oil and then properly tagged and stored.

ITEM 6

For oil lubricated bearings, fill the pump bearing frame with oil all the way to the top, and
then drain the oil to the normal operating level. Use the oil specified in the Flowserve-
Lawrence Pumps Installation, Operation, and Maintenance manual, section “Pump
Lubrication and cooling”. This oil should be changed to pump startup.

- ITEM 7




ﬂ
FLOWSERVE
Lawrsrmy Poamps”
371 Market Street, Lawrence, MA 01843-1505 » Tel: (978) 692-5248 @ Fax: (978) 975-4291

Mechanical seals — Oil on the seal faces can canse the faces to stick together during long
periods of non-running. For long-term storage, remove any lubricant that might have been
placed on the faces by seal manufacturer. :

ITEM 8

Rotate the pump shaft by hand every two weeks, If the box needs to be medified to
accomplish this task, it will be the responsibility of the customer. The polyethylene wrap on
the pump must be resealed if broken for rotation,

ITEM 9

Consult the electric motor, steam turbine, and gear reducer, and lube oil station, etc.
manufacturers or equipment manuals for their recommendations concerning long term
storage of their products.

ITEM 10

If rust preventive has been used on stored parts, it should be removed completely, before
final installation, and the bearings should be relubricated.

ITEM 11

In any case, where storage is greater than twelve months, a Flowserve-Lawrence Pumps
Service Engineer should be contacted prior to startup to assure serviceability of equipment.
The warranty is valid only if the customer follows the following conditions:

a) The pump is stored and maintained in an “as shipped condition” in accordance with
Flowserve-Lawrence Pumps recommended practice and procedures outlined in
Items 1 through 11,

b) Prior to being placed ir service the pump shall, at the customer and/or user’s
expense, be checked by a Flowserve-Lawrence Pumps Service Engineer to ensure
that it is in an “as shipped condition”.

¢) If the pump is found to have deteriorated from an “as shipped condition”, it shall be
returned to that condition at the customer and/or user’s expense.
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A These instructions must be read prior to installing, operating,
using and maintaining this equipment.
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1 _INTRODUCTION AND SAFETY

1.1 General

A These instructions must always be kept
close to the product's operating location or
directly with the product.

Lawrence Pumps Flowserve's products are
designed, developed and manufactured with state-
of-the-art technologies in modem facilities. The unit
is produced with great care and commitment to
continuous quality control, utilising sophisticated
quality techniques, and safety requirements.

We are committed to continuous quality
improvement and being at your service for any
further information about the product in its
installation and operation or about its support
products, repair and diagnostic services.

These instructions are intended to facilitate

familiarisation with the product and its permitted use.
Cperating the product in compliance with these
instructions is important to help ensure reliability in
service and avoid risks. The instructions may not
take into account federal, state, local or company
regulations; ensure such regulations are observed by
all, inciuding those installing the product. Always
coordinate repair activity with operations personnel,
and follow all plant safety requirements and
applicable safety and health laws and regulations.

A These instructions shall be read prior to
installing, operating, using and maintaining the
equipment In any region worid-wide. The
equipment must not be put into service until all
the conditions relating to safety noted in the
instructions, have been met.

1.2 CE marking and approvals

It is a legal requirement that machinery and
equipment put into service within certain regions of
the world shall conform with the applicable CE
Marking Directives covering Machinery and, where
applicable, Low Voltage Equipment, Electromagnetic
Compatibility (EMC), Pressure Equipment Directive
(PED) and Equipment for Potentially Explosive
Atmospheras (ATEX).

Where applicable, the Directives and any additional
Approvals, cover important safety aspects relating to
machinery and equipment and the satisfactory
provision of technical documents and safety
instructions.  Where applicable this document
incorporates information relevant to these Directives.
To confirm the approvals applying and i the product
itself is CE marked, check the serial number plate
and the Certification provided.

1.3 Disclaimer

Information in these User Instructions is
believed to be reliable. In spite of all the efforts
of Flowserve Corporation to provide sound and
all necessary information the content of this
manual may appear insufficient and is not
guaranteed by Flowserve as to its completeness
or accuracy.

Lawrence Pumps Flowserve manufactures products
to exacting Intemational Quality Management
System Standards as certified and audited by
external Quality Assurance organisations. Genuine
parts and accessories have been designed, tested
and incorporated into the products to help ensure
their continued product quality and performance in
use. As Lawrence Pumps Flowserve cannot test
parts and accessories sourced from other vendors
the incomect incorporation of such parts and
accessories may adversely affect the performance
and safety features of the products. The failure to
properly select, instali or use authorised Lawrence
Pumps Flowserve parts and accessories s
considered to be misuse. Damage or failure caused
by misuse is not covered by Lawrence Pumps
Flowserve's waranty. In addition, any modification
of Lawrence Pumps Flowserve products or removal
of original components may impair the safety of
these products in their use.

1.4 Copyright

All rights reserved. No part of these instructions
may be reproduced, stored in a retrieval system or
transmitted in any form or by any means without
prior permission of the Flowserve Pump Division or
Lawrence Pumps Flowserve.
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1.5 Duty conditions

This product has been selected to meet the duty
conditions indicated in pump data sheet. The
acknowledgement of these conditions has been
confirmed by pump manufacturer by filling the
relevant data sheet.

A The product must not be operated beyond
the parameters specified for the application. If
there is any doubt as to the suitability of the
product for the application intended, contact
Lawrence Pumps Flowserve for advice, quoting
the serial number.

If the conditions of service indicated on data sheet
are going to be changed (for example liguid pumped,
temperature or duty) it is requested that youfthe user
seek our written agreement before start up.

1.6 Safety

1.6.1 Summary of safety markings

These user instructions contain specific safety
markings where non-observance of an instruction
would cause hazards. The specific safety markings

are

ADANGE& This symbol indicates electrical safety
instructions where non-compliance will invoive a
Kﬁsk to personat safety or the loss of Iife.

\ This symbol indicates safety instructions where
non-compliance would affect personal safety and
could result in loss of life. '

This symbol indicates “hazardous and toxic
fluid® safety instructions where non-compliance
would affect personal safety and could result in loss
of life.

A ; N This symbol indicates safety
instructions where non-compliance will involve some
risk to safe operation and personal safety and would
damage the equipment or property.

This symbol indicates explosive atmosphere
marking according to ATEX. It is used in safety
instructions where non-compliance in the hazardous
area would cause the risk of an explosion.

Nate:

This sign is not a safety symbol but
indicates an important instruction in the assembly
process.

1.6.2 Personnel qualification and training

All personnel involved in the operation, installation,
inspection and maintenance of the unit must be
qualified to camy out the work involved. If the
personnel in question do not already possess the
necessary knowledge and skill, appropriate training
and instruction must be provided. [f required the
operator may commission the manufacturer/supplier
to provide applicable training.

Always coordinate repair activity with operations and
health and safety personnel, and follow alt plant
safety requirements and applicable safety and health
laws and regulations.

1.6.3 Safety action

This Is a summary of conditions and actions to
prevent injury to personnel and damage to the
environment and to equipment. (For products
used in potentially explosive atmospheres
section 1.6.4 also applies.)

A\ CATION | o0 EVENT EXCESSIVE EXTERNAL
PIPE LOAD

De not use pump as a support for piping. Do not
mount expansion joints, unless allowed by Lawrence
Pumps Fiowserve in writing, so that their force, due
to internal pressure, acts on the pump flange.

A\ CAMON |y o IRE CORRECT LUBRICATION
{See section 9, Start-up and shutdown procedures.)

A\CAmON | BT THE PUMP  WITH
DISCHARGE VALVE AT LEAST PARTIALLY
OPENED

{Unless otherwise instructed at a specific point in the
user instructions.)

This is recommended to minimise the risk of
overloading and damaging the pump and motor at
full or zero flow. Pumps may be started with the
valve further open only on installations where this
situation cannot occur, The pump outlet control
valve may need to be adjusted to comply with the

Page 3 of 26
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duty following the run-up process. (See section 9,
Start-up and shutdown procedures.)

& NEVER RUN THE PUMP DRY

& INLET VALVES TO BE FULLY OPEN
WHEN PUMP IS RUNNING

Running the pump at zero flow or below the
recommended minimum flow continuously will cause
damage to the pump itself and to the seal.

ANCAMON | 0 \oT RUN THE PUMP AT
ABNORMALLY HIGH OR LOW FLOW RATES
Operating at a flow rate higher than normal or at a
flow rate with no back pressure on the pump may
overioad the motor and cause cavitation. Low flow
rates may cause a reduction in pump/bearing life,
overheating of the pump, instability and cavitation/
vibration. ’

/N camon

ENERGY

Appropriate Lock Out/Tagout procedures should be
applied when any potential energy source is
exposed on the pump during setup, service and or
maintenance to prevent worker injury and or fataliity.

CONTROL OF HAZARDOUS

Amm NEVER DO MAINTENANCE WORK
WHEN THE UNIT IS CONNECTED TO POWER

Am ELECTRICAL CONNECTIONS
Etecfrical connections should only be made by
trained personnel with appropriate safety equipment
utilizing appropriate Lockout/ Tagout procedures.

HAZARDOUS LIQUIDS

When the pump is handling hazardous liquids care
must be taken to avoid exposure to the liquid by
appropriate siting of the pump, limiting personnel
access and by operator training. If the liquid is
flammable and/or explosive, strict safety procedures
must be applied.

A DRAIN THE PUMP AND ISOLATE
PIPEWORK BEFORE DISMANTLING THE PUMP

The appropriate safety precautions should be taken
where the pumped liquids are hazardous.

A FLUORO-ELASTOMERS (When fitted.)

When a pump has experienced temperatures over
250 °C (482 °F), partial decomposition of fluoro-
elastomers (eg Viton) will occur. in this condition
these are extremely dangerous and skin contact
must be avoided.

A HANDLING COMPONENTS

Many precision parts have sharp comers and the
wearing of appropriate safety gloves and equipment
is required when handling these components. To lift
heavy pieces above 25 kg (55 Ib) use a crane
appropriate for the mass and in accordance with
current local regulations.

A GUARDS MUST NOT BE REMOVED WHILE
THE PUMP IS OPERATIONAL

The unit must not be operated unless coupling guard
is in place. Failure to observe this waming could
result in injury to operating personnel.

A THERMAL SHOCK

Rapid changes in the temperature of the Jiquid within
the pump can cause thermal shock, which will result
in damage or breakage of components and shail be
avoided.

A NEVER APPLY HEAT TO REMOVE
IMPELLER
Trapped lubricant or vapour could cause an
explosion.

A HOT (and cold) PARTS

If hot or freezing components or auxiliary heating
supplies can present a danger to operators and
persons entering the immediate area action must be
taken to avoid accidental contact. If complete
protection is not possible, the machine access must
be limited to maintenance staff only, with clear visual
wamings and indicators to those entering the
immediate area. MNote: bearing housings must not
be insulated and drive motors and bearings may be
hot.

If the temperature is greater than 68 °C (175 °F)
or below 5 °C (20 °F) in a restricted zone, or
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exceeds local regulations, action as above shall
be taken.

1.6.4 Products used in potentially
explosive atmospheres

@ Measures are required to:

Avoid excess temperature

Prevent build up of explosive mixtures
Prevent the generation of sparks
Prevent leakages

Maintain the pump to avoid hazard

The following instructions for pumps and pump units
when installed in potentially explosive atmospheres
must be followed to help ensure explosion
protection. Both electrical and non-electrical
equipment must meet the requirements of European
Directive 94/9/EC.

1.6.4.1 Scope of compliance

@ Use equipment only in the zone for which it is
appropriate.  Always check that the driver, drive
coupling assembly, seal and purmnp equipment are
suitably rated andfor certified for the classification of
the specific atmosphere in which they are to be
installed.

Where Lawrence Pumps Flowserve has supplied only
the bare shaft pump, the Ex rating applies only to the
pump. The party responsible for assembling the
pump set shall select the coupiing, driver and any
additional equipment, with the necessary CE
Certificate/ Declaration of Conformity establishing it is
suitable for the area in which it is to be installed.

The output from a variable frequency drive (VFD)
can cause additional heating affects in the motor and
so, for pumps sets with a VFD, the ATEX
Certification for the motor must state that it is cavers
the situation where electrical supply is from the VFD.
This particular requirement still applies even if the
VFD is in a safe area.

1.6.4.2 Marking

An example of ATEX equipment marking is shown
below. The actual classification of the pump will be

engraved on the nameplate. @ N2GDclC 135
°C (T4)

1.6.4.3 Avoiding excessive surface
temperatures

@ ENSURE THE EQUIPMENT TEMPERATURE
CLASS IS SUITABLE FOR THE HAZARD ZONE
Pumps have a temperature class as stated in the
ATEX Ex rating on the nameplate. These are based
on a maximum ambient of 40 °C (104 °F); refer to
Lawrence Pumps Flowserve for higher ambient
temperatures.

The surface temperature on the pump is influenced
by the temperature of the liquid handled. The
maximum pemmissible liquid temperature depends
on the temperature class and must not exceed the
values in the table that follows,

The temperature rise at the seals and bearings and
due to the minimum permitted flow rate is taken into
account in the terperatures stated.

Maximum Temperature limit of liquid
Temporaure surface handled (* dependin:,q on
EN 13463-1 femperature material and construction
pertnitted variant - check which is lower)
T8 85 °C (185 °F) Consult Fiowserve
5 100 °C {212 °F) Consult Flowserve
T4 136°C(275°F) | 116°C(239°F)*
T3 200°C (392°F) | 180°C (356 °F)*
T2 300 °C (572°F) | 275°C (527 "F)*
T 450 °C (842 °F) 400 °C (752 °F} *

The responsibility for compliance with the
specified maximum liguid temperature is with the
plant operator.

Temperature classification “Tx* is used when the
liquid temperature varies and when the pump is
required to be used in differently classified
potentially explosive atmospheres. in this case the
user is responsible for ensuring that the pump
surface temperature does not exceed that permitted
in its actual installed location.

If an explosive atmosphere exists during the
installation, do not attempt to check the direction of
rotation by starting the pump unfiled. Even a short
run time may give a high temperature resulting from
contact between rotating and  stationary
components.
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Where there is any risk of the pump being run against
a closed valve generating high liquid and casing
extemal surface temperatures it is recommended that

users fit an external surface temperature protection
device.

Avoid mechanical, hydraulic or electrical overioad by
using motor overload trips, temperature monitor or a
power monitor and make routine vibration monitoring
checks.

In dirty or dusty environments, regular checks must
be made and dirt removed from areas around close
clearances, bearing housings and motors.

1.6.4.4 Preventing the build up of
explosive mixtures

@ ENSURE THE PUMP IS PROPERLY FILLED
AND VENTED AND DOES NOT RUN DRY

Ensure the pump and relevant suction and
discharge pipeline system is totally fifled with liquid
at all times during the pump operation, so that an
explosive atmosphere is prevented. [n addition it is
essential to make sure that seaf chambers, auxiliary
shaft seal systems and any heating and cooling
systems are properly filled.

If the operation of the system cannot avoid this
condition the fitting of an appropriate dry run
protection device is recommended (eg liquid
detection or a power monitor).

To avoid potential hazards from fugitive emissions of
vapour or gas to atmosphere the surrounding area
must be well ventilated.1.6.4.5 Preventing sparks

To prevent a potential hazard from mechanical
contact, the coupling guard must be non-sparking
and anti-static for Category 2.

To avoid the potential hazard from random induced
current generating a spark, the earth contact on the
baseplate must be used.

Avoid electrostatic charge: do not rub non-metallic
surfaces with a dry cloth; ensure cloth is damp.

The coupling must be selected to cqmply with
84/9/EC and correct alignment must be maintained.

1.6.4.5 Preventing sparks, heat and or
flames

1.6.4.6 Preventing leakage

@ The pump must only be used to handle liquids
for which it has been approved to have the correct
corrosion resistance.

Avoid entrapment of liquid in the pump and
associated piping due to closing of suction and
discharge valves, which could cause dangerous
excessive pressures to occur if there is heat input to
the liquid. This can occur if the pump is stationary or
running.

Bursting of liquid containing parts due to freezing
must be avoided by draining or protecting the pump
and ancillary systems.

Where there is the potential hazard of a loss of a
seat barier fluid or extemnal flush, the fluid must be
monitored.

If leakage of liquid to atmosphere can result in a
hazard, the installation of a liquid detection device is
recommended.

1.6.4.7 Maintenance to avoid the hazard

@ CORRECT MAINTENANCE IS REQUIRED
TO AVOID POTENTIAL HAZARDS WHICH GIVE A
RISK OF EXPLOSION

The responsibility for compliance with
maintenance instructions is with the plant

operator.

To avoid potential explosion hazards during
maintenance, the tools, cleaning and painting
materials used must not give rise to sparking or
adversely affect the ambient conditions. Where
there is a risk from such tools or materials,
maintenance must be conducted in a safe area.

1.7 Noise level

When pump noise level exceeds 85 dBA attention
must be given to prevailing Health and Safety
Legislation, to limit the exposure of plant operating
personnel to the noise. The usual approach is to
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control exposure time to the noise or to enclose the
machine to reduce emitted sound. You may have
already specified a limiting noise level when the
equipment was ordered, however if no noise
requirements were defined then machines above a
certain power level will exceed 85 dBA. In such
situations consideration must be given to the fitting
of an acoustic enclosure to meet local regulations.

Pump noise level is dependent on a number of
factors - the type of motor fitted, the operating
conditions, pipework design and acoustic
characteristics of the building.

2 TRANSPORT AND STORAGE

2.1 Consignment receipt and unpacking

Immediately after receipt of the equipment it must be
checked against the delivery/shipping documents for
its completeness and that there has been no
damage in transportation. Any shortage and/or
damage must be reported immediately to Lawrence
Pumps Flowserve and must be received in writing
within one month of receipt of the equipment. Later
¢laims cannot be accepted.

Check any crate, boxes or wrappings for any
accessories or spare parts that may be packed

separately with the equipment or attached fo side _

walls of the box or equipment,

Each product has a unique serial number. Check
that the serfal number indicated on the job user's
instructions comresponds with the one engraved in
pump nameplate and aiways quote this number and
the Sales Order number in comespondence as well
as when ordering spare parts or further accessories.

2.2 Handling

Boxes, crates, pallets or cartons may be unloaded
using fork-lift vehicles or slings dependent on their
size and construction.

2.3 Lifting
/A caunon

Make sure that any equipment used to lift the pump
or any of its components is capable of supporting the
weights encountered. Make sure that all parts are
correctly rigged before attempting to lift.

A crane must be used for all pump sets in
excess of 25 kg (55 Ib). Fully trained personnel
must carry out lifting, in accordance with local
regulations. The driver and pump weights are
recorded on general arangement drawing included
into the job user’s instruction.

2.3.1 To Lift unit

Pump, driver and baseplate can be lifted as a unit.
Sling from all four (4) lifting lugs welded onto
baseplate side rails. Failure to use all four (4) couid
result in permanent distortion of the baseplate. Use
as long a sling as possible, or use a spreader
arrangement.

A\ caumon .
Coupling bolting and spacer piece

must be removed from between pump and driver

half couplings before lifting baseplate with

pumping element.

To [ift pump and baseplate, less driver, or

baseplate alone, sling from all four (4) eye bolts.

' -
}I:'E e I‘_ﬂ
o0

t'h
A - !
Figure 2.1
& Do not lift pump, moior,

basepiate unit by slinging from pump casing
and/or eye bolt on motor.
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2.3.2 To lift driver
Refer to driver Manufacturers Instructions.

2.3.3 To lift complete pump only

Use eye bolts on casing cover and bearing housing
to lift the bareshaft pump. Only use lifting equipment
with load capacity adequate for the pump weight.
Please refer to the Pump General Arrangement
Drawing for the weight.

2.4 Storage

Am Store the pump in its shipping
container in a clean, non corrosive, and dry and
temperature controlled location away from vibration.
Leave piping connection covers in place to keep dirt
and other foreign materiat out of pump casing. Tumn
pump at intervals to prevent brinelling of the
bearings and the seal faces, if fitted, from sticking.

Electric Motors {Pump Driver) should not be stored
in damp places without special protection (Refer to
Motor manufacturers instructions).

Iimproper storage of the pump could damage the pump
internals and violate the conditions of its waranty.

2.4.1 Long term storage
Long term storage up to six months:

1. Indoor storage shall be used when possible.

2. Al equipment and material shall be stored free
from direct ground contact and away from areas
subject to pooling water. As a minimum, lay-
down areas shall be graveled areas.

3. For outdoor storage, even cross cut timber with
at least 10 ¢cm by 10 cm cross section, laid flat
and level, can be used for lay-down. Warped
timber is not acceptable.

4. Temporary protective covers installed at site
shall allow for free air circulation to prevent
humidity condensation and collection of water.

5. Aftempt to preserve the integrity of the shipping
packaging. Replace the packaging material
after inspection.

6. Corrosive or wet atmospheres shall be avoided
when possible.

7. Painted surfaces shall be periodically inspected
and touched up as needed.

8. When stored in a working environment, physical
protection shall be provided to protect the pump
from operations such as concrete chipping,
sanding, painting, and rigging. Stainless steet
shall be protected from weld splatter and
grinding dust of low alloy steel.

9. Dirt, ice, salt and other foreign matter shall be
removed as soon as possible.

10. For oil lubricated pumps, fill the bearing housing
to the bottom of the shaft with the appropriate
oil.

11. Rotate the pump by hand 2 % revolutions
weekly. In cases where the pump is too stiff to
turn by hand a strap wrench or other non
marring device shall be used. The shaft must
be rotated in the direction of normal rotation.

12. Consult the manufacturer's operation manual for
any components provided with the pump
package {motor, mechanical seal, lube station
etc...) for specific storage instructions.

In cases where site storage will extend past six
months the following additional steps are
recommended.

1. All long term storage practices for up to six
months listed above remain in place.
2. Mechanical seals

a. Single — continue to maintain the seal dry.

b. Double - fill the mechanical seal sections of
the pump using the same oil type and grade
as specified in the Mechanical Seal Support
Systems section. Biind flanges will be
required on the bottom seal connections, all
other covers shall be replaced after filling.

3. For oil lubricated pumps, fill the bearing
housing to the bottom of the shaft with VSI
(Vapor Space Inhibiting) oil with an anti-rust
compound. This comosion inhibitor fills the
vapor space above the cil leve! to form a rust
preventive bafrier on exposed metal
surfaces. Continue to rotate the shaft as
recommended above.
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4. For long term storage of auxiliary equipment
(motors, mechanical seals, lube ¢il consoles,
etc.) see specific manufacturer's instruction
manuals or directly contact the manufacturer
for instructions.

5. All cils used in the bearing frame and the
mechanical seals during storage must be
drained and replaced with new, clean oil prior
to pump start up.

6. For storage periods greater than twelve (12)
month, a Lawrence Pumps Flowserve
Service Engineer must be contracted to
inspect the stored unit and to assure the
equipment is still in "as shipped condition”
prior to pump installation and start-up.

2.4.1.1 Inspection upon arrival

When the pump is received it shall be inspected for
damage, contamination or other signs of rough
handling. If any damage is found it shall be
reported to the camier immediately. Inspect the
preservative coating oh various parts. If necessary,
renew preservative in areas where it has been
rubbed or scraped.

Inspect all painted surfaces. If necessary, touch up
the areas where paint has been chipped or scraped.
Inspect all covers over pump openings and piping
connections. If covers or seals for the covers are
damaged or loose, they are to be removed, and a
visual inspection made of the accessible interior
areas for accumuiation of foreign materials or water.
If necessaty, clean and preserve the interior parts as
noted above to restore the parts to the "as shipped"”

condition. install or replace covers and fasten
securely.
2.4.1.2 Storage

ANCHON | 1 21 a1 possible, the pump and its
component parts shall be stored indoors where
they will be protected from the elements. In no
case should any pump element be subjected to
extended periods of submergence or welting
prior to start up. if it is not possible to store the

pump and its components indoors, precautions
must be taken to protect them from the
elements. Regardless of whether storage is
indoors or outside, the storage area shall be
vibration free. All boxes marked for indoor
storage shall be stored indoors. When stored
outdoors the pump and its components shall be
protected from dirt, dust, rain, snow, or other
unfavourabie conditions by heavy plastic sheets,
ecanvas, walterproof burfap or other suitable
coverings.

All equipment must be placed upon skids or blocks
to prevent contact with the ground and surface
contaminants. Equipment must be adequately
supported to prevent distortion and bending.

The pump shait shall be rotated, in the direction of
retation, at least 1 and 1/4 turns each week during
the storage period and any other periods of stand by.
When selecting a storage area the following shall be
taken into consideration.

a) The deterioration of the equipment will be
proportionate to the class of storage provided.

b} The expenses involved in restoring the
equipment at time of Installation will be
proportionate to the class of storage provided.

2.4.1.3 Painting and preservation

Paints and preservatives used are either Lawrence
Pumps Flowserve standard or 'special' as required
by the contract specification. Refer to Lawrence
Pumps Flowserve for the description of paints and
preservatives used on this order if needed

2.4.1.4 Associated equipment

Motors, Turbines, Gears, etc., being supplied by
Lawrence Pumps Flowserve.

Generally rotors of associated equipment shall be
blocked to relieve bearing loads. Storage shall be
indoors and dry. See the specific manufacturers
storage requirements.

2.5 Recycling and end of product life

At the end of the service life of the product or its
parts, the relevant materials and parts should be
recycled or disposed using an environmentally
acceptable method and in accordance with local
regulations. If the product contains substances
which are harmful to the environment, these should
be removed and disposed in accordance with
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current lecal regulations. This also Includes the
liquids andfor gases that are used in the "seal
system” or other utilities.

A Make sure that hazardous substances are
disposed of safely and that the correct personal
protective equipment is used. The safety
specifications must be in accordance with the
current local regulations at all times.

3 INSTALLATION PROCEDURES

It is recommended that a Lawrence Pumps
Flowserve Service Engineer oversee the initial
installation and start-up of the pump. Having a
Lawrence Pumps Flowserve Service Engineer on-
site will ensure that the pump is properly and safely
installed. In addition, a Lawrence Pumps Flowserve
Service Engineer will be able to provide authoritative
information concerning start-up, operation, and

safety issues.

A\ caumon |

For pump operation, do not use
the flanges, gaskets, and bolting intended for
shipping purposes only.

3.1 Pre-Installation check

Prior to beginning the installation process,
thoroughly inspect the pump and its related
equipment, taking special care to note any handling-
related or storage-related damage that might have
occurred since the receiving inspection.

When Lawrence Pumps Flowserve prepares a pump
for shipment, all tapped pipa connections are
piugged and flanged pipe connections are covered
with wood, metal, or plastic enclosures.

Equipment such as motors and couplings that are
manufactured by other companies may have been
similarly prepared for shipment. Refer to the
respective manuals and consult the Original
Equipment Manufacturer (OEM) if in doubt.

3.2 Pump location

Locate the pump where there is sufficient space
around the pump to permmit access for routine
maintenance and servicing work. Avoid areas in
which dirt, dust, or moisture tend tc collect.

Refer to the pump General Arrangement drawing for
information on inlet and outlet connections and their
functional purposes.

3.3 Pump preparation

Perform a final check of the pump and related
equipment; check closely for any foreign matter that
may have entered the pump during handling.

If the pump has been placed in storage for longer
than six months, contact the Service Department at
Lawrence Pumps Flowserve for instruction.

When installing the foundation anchor bolts, use
bolts of the proper size. Use a pipe sleeve that is
larger than the diameter of the bolts to permit
movement during final positioning.

Carefully constructed templates are required to hold
anchor bolts and sleeves in position while the
foundation is being cast. These templates are
usually made of wood and secured to the foundation
forms. Set the anchor bolts to a tolerance of 1/8 inch
(3 mm) by iocating and driling the holes in the
templates after they have been secured to the
braced forms.

After the concrete has been poured and has
properly hardened, re-check each anchor bolt for
correct positioning.

In those cases in which the pump assembly must be
mounted on steel work or another structure other
than a concrete foundation, the design must be
sufficiently adequate to:

1. Safely support the pump assembly.

2. Not disturb the alignment of the pump, driver,
and coupling

3. Not be subject to deflection.

3.4 Pump Leveling

When the pump and the driver have been shipped
mounted on a base plate, in most cases the coupling
is shi separately.

- il Do not reconnect the coupling
spacer unul all leveling procedures have been
completed, Serious damage to the pump
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internals can occur if the pump is coupled to its
driver prior to leveling.

Support the base plate on rectangular metal blocks
and shims or on metal wedges that have a slight
taper.

Use all necessary precautions and safety
equipment. Only use blocks, shims or wedges
that are adequate.

Level to within 0.002 infit (0,06 mm/m) before the
pump assembly is secured. The machined pads on
the base plate should be used as reference points
for determining whether or not the criteria has been
met. Use either an optical method for leveling or a
precision level,

Allow a gap of approximately 0.75 inches to 1.5
inches (19 to 38 mm) between the base plate and
the foundation for grouting.

3.5 Driver installation

Depending on the specifications of the order, the
driver might have been mounted on the base plate at
Lawrence Pumps Flowserve. In this case, the pump
and driver were aligned before shipment to
tolerances that allow for final alignment in the field.

Ac The final alignment must be
performed on-site prior to start-up.

if the driver is to be installed on-site, the mounting
holes in the base plate have not heen pre-drilled.

Consult the instructions supplied by the
manufacturer of the driver for information on correct
installation, aperation, maintenance, and lubtication
procedures

3.6 Pump and coupling device
alignment

Even if your HPX6000 pump and its driver and
coupling were mounted on a baseplate and aligned
at Lawrence Pumps Flowserve, it must be realigned
prior to start-up.

Because it is virtually impossible to perfectly align a
pump and its driver, a fiexible coupling is always
used to link the two. A flexible coupling
compensates for minor temperature changes and for
end movement of shafts.

d Correct alignment of the pump and
dﬁver is of the utmost importance

There are two forms of misalignment between the
pump shaft and the driver shaft:

1. Angular misalignment, in which the shafts are
concentric but not parallel;

2. Parallel misalignment, in which the shafts are
parallel but not concentric.

The standard minimum misalignment values given
by coupling manufacturers are typicafly too high for
this type of an application. In order to correctiy
check the alignment of the two shafts, you will need
fo use one of two methods: a reverse dial indication
or a rim and face indication.

Consult the outline drawing for the distance between
the ends of the shafts.

In the case of pumps that have been equipped with
flexible couplings, consult the instructions provided
by the manufacturer of the coupling for the correct
minimum dimension allowable between the two
halves. Any misalignment of a coupling in
squareness or concentricity greater than 0.002
inches (0.05 mm) might cause coupling unbalance,
and result in abnormal wear of the coupling,
bearings, and mechanical seals.

After the alignment procedure has been completed,
but before the coupling halves have been
connected, "bump" the motor for no more than two
seconds in order to check for the proper direction of
rotation. improper rotation might cause damage to
both the pump and the driver.

A Never operate the driver unless all
protective guards are in place.
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3.7 Piping system

& Sound piping practices shall be
followed when designing and installing the piping
system for the HPX6000 pump. The piping shall nof
place excessive strain on the pump flanges. All the
piping sections must therefore be properly supported
s0 that their weight does not bear on the pump
flanges. .

In calculating the forces and moments created by
the piping, the weights of the pipe, the contained
fluid, and any insulation, must all be considered.

In addition, the piping system for the pump must be
designed to accommodate thermal expansion and
contraction without placing excessive strain on the
pump flanges. If an expansion joint is installed in the
piping between the pump and the nearest anchor in
the piping system, a pipe anchor shall be installed
batween the expansion joint and the pump te absorb
the axial force that may be generated.

Begin the installation of the piping system by re-
moving the protective covers from the pump suction
and discharge nozzles. Check o make certain that
the mating surfaces are clean and in good condition.

Align the suction and discharge pipe flanges so that
they are concentric with and paraliel to the pump
flanges. The piping must be supported
independently near the pump, and all flanges must
meatch. When tightening the bolts and nuts that
fasten the flanges together, use the wheel method to
ensure even compression of the gasket.

A\ camon | )
Do not use the pump as a pipe

anchor. Do not pry against the bolt holes in the

flanges in order to align the flanges and bolt holes.

3.8 Suction Piping

The suction piping must have enough positive
sucfion head to prevent cavitation. The NPSH
available must always be greater than the NPSH
required. If necessary, provide breakers in the
suction vessel 1o prevent vortex formation. The
suction piping must be free of air pockets. The
function of the valve in the suction line is to Isolate
the pump from the system during maintenance. It is
not to be used as a flow control vaive.

The velocity in the suction piping shall be constant or
increasing as the flow approaches the pump. The
maximum recommended velocity at any point in the
suction piping is 8 ft/sec (2.5 m/s). Higher velocities
are acceptable providing the piping design delivers a
smooth inlet flow to the pump suction. There shall
be no flow disturbing fittings closer than 5 pipe
diameters from the pump iniet.

The suction pipe size is usually a larger diameter
than the suction flange on the pump. In such cases,
an eccentric reducer is fitted o accommodate the
diff-erence in pipe size. The fiat side of the eccentric
reducer shall be located on the top.

A suction header, also called a suction manifold, is
required when two or more pumps are fed from one
common suction intake. Take-offs directly opposite
each other are not allowed. The maximum velocity
allowed in the suction header is 8 fi/sec {2.5 m/s). [f
the ratio of the take off diameter to the header dia-
meter is equal to or greater than 0.3, then the min-
imum spacing between takeoffs is 2 header
diameters. [f that same ratio is less than 0.3, the
minimum spacing between take-offs is 3 header
diameters.

A duplex strainer arrangement shall be installed in
the suction piping. The suction strainers shail be
cleaned whenever there is any indication of a
reduction in discharge pressure. Failure to clean the
strainer can result in cavitation, loss of flow, and
subsequent pump failure.

3.9 Discharge piping

A check valve and a gate valve must be instailed in
the discharge line. Locate the check valve between
the gate valve and the pump. The check valve
protects the pump from running backwards when the
pump is shut down, The gate valve is used in
starting the pump, to prevent tha pump from running
out on the curve as the system is being filled. The
gate valve is also used to isolate the system when
the pump is removed for maintenance.

An increaser is used on the discharge side to
increase the size of the discharge piping. They shall
be located hetween the check vaive and the pump to
prevent undersizing the valve.
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A\ camon |
If increasers or decreasers are used,
position them so that they will not create air pockets.

4_PUMP LUBRICATION AND COOLING

Correct lubrication of the pump bearings is critically
important to the proper operation of the pump and to
its longevity in service,

& Pumps that require oil lubrication
are shipped with the bearing housings empty of
oil. The proper lubricant must be added prior to
operating the pump. Failure to do so will result
in serious damage of the pump.

The pump bearing frame must be filled with neutral
mineral oil having a viscosity similar or equal to an
IS0 VG 68. The oil shall be rust-inhibited, oxidation-
inhibited and anti-foaming. Properly selected
synthetic lubricants may also be utilized.

The oil level height in the pump bearing frame is
indicated on the assembly drawing provided with the
pump. A visual indicator such as a sight glass, oil
sight bottle, a constant level oiler or combination is
provided to verify the condition and level of the oil.

& The oil level must be maintained at
all imes for proper lubrication.

Oil is subject to gradual deterioration resulting from

-use and contamination. The oil in the pump bearing

frame must be changed every six months or after
every 2,500 hours of operation, whichever occurs
first. Properly selected synthetic lubricants can allow
for longer intervals between oil changes.

A variety of cooling configurations are available for
the HPX6000 pump depending on the design
requirements of the application. These may include
internal or external heat exchangers, and jacketed
bearing frames and pedestals. Information on the
water flow rate, temperature, pressure and location
of connections are located on the General
Arrangement drawing.  Higher flow rates and
pressures may be required to maintain acceptable
temperature ranges. The cooling water must be
turned on prior to warm-up of the pump.

4.1 Installation of constant level oilers

Lawrence Pumps Flowserve supplies some
HPX6000 pumps with constant-level oilers. Qiler
brands and construction details may vary, but the

opergtion of the oilers will generally remain the
same,

Refer to the enclosed manufacturer's installation and
operation instructions.

4.2 Internal and external lubrication

Depending upon the design of your Lawrence
Pumps Flowserve HPX6000 pump, there may be
either an intemal or an external lube oil suppiy for
the bearing frame. Either arrangement may be
supported by a purge oil mist system.

In the case of pumps supplied with internal
lubrication systems, the pump may use a flooded
sump or ofl rings fo deliver oil to the bearings. In the
case of oil ring lubrication, ports are provided to
allow visual inspection of the oil rings while the pump
is operating, Refer to the Cross Sectional and
General Amangement drawing for any requirements
specific to internal lubrication systems.

For some high temperature applications that use
large pumps, pump lubrication is achieved by means
of an external cooling circulation system. This
includes a lube oil pump and motor, and other
accessories depending on the specific project
requirements. For additional information refer to the
Cross Sectional and General Arrangement drawings
and the literature supplied by the manufacturer of
the lubrication system.

5 BEARING HANDLING AND MOUNTING

Lawrence Pumps Flowserve uses various
combinations of rolling element thrust and radial
bearings in its HPX6000 pumps, depending on the
performance demands of each application.

Before mounting bearings, first thoroughly familiarize
yourself with the bearing manufacturer's installation
instructions.
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Long bearing life is dependent on careful handling
and installation, and on effective lubrication.

5.1 Thrust Bearings

Refer to the Cross Sectional drawing and the parts

list for the proper size, make, and orientation of the
bearings for the pump.

Before mounting any bearings, check the pump
Cross Sectional and General Arrangement drawings
to determine if the rotating element design has
housings, covers, or slingers that need to be
installed on the shaft prior to mounting the bearings.

Angular-contact thrust bearings must be mounted as
shown in the Cross Sectional drawing. Pay special
attention to any requirement for spacers or other
mounting accessories if applicable.

1 When installing a new set of angular-
comtact thrust beanings in a HPX6000 pump, first
check that the bearings are intended for use as a
set.

The bearings are mounted on the shaft with an
interference fit between the inside diameter of the
bearing and the outside diameter of the shaft. The
bearings must therefore be heated prior to
installation in order to increase the inside diameter.

Use a suitable bearing heater to heat the bearings.
Bearing heaters can be obtained from most major
bearing manufacturers, as well as from specialty
manufacturers of such equipment. Either an oil-bath
heater or an induction heater is recommended. .

& Under no circumstances should
bearings be heated with a forch or in a
conventional oven. Such treatment will result in
permanent damage to the bearings.

Prior to mounting, the bearings must be_ heated t_o at
least 230 Deg F. (105 Deg C.). Once the bean_ngs
have reached the correct temperature, use a pair of
thick, insulated gloves to slide them onto the shaft
and into their proper location. Tighten the Iockput
by hand against the bearing to ensure the bearing
stays in place until it is sufficiently cooled and shrunk

on the shaft. When the bearings are cool, remove
the locknut, install the bearing locknut washer, and
reinstall the locknut, then tighten the locknut.

It is extremely important to eliminate any axial
clearance between the inner races and the shaft
shoulder. Clearance in this area will cause the pump
to vibrate.

The axial ciearance between the housing and the
outer bearing race should measure .000" to 010"
(0,0mm to 0,25mm). To achieve the proper axijal
clearance, the bearing cover (p/n:3260.1) is
machined and/or the thickness of the gasket
(p/n:4590.1) is modified. Shime are not required to
obtain the axial ciearance.

5.2 Radial Bearings

Prior to. mounting, the bearing must be heated to at
least 230Deg F (105Deg C) with a bearing induction
heater. Use a pair of thick, insulated gloves to slide
the bearing onto the shaft pushing the bearing
against the shaft shoulder for at least 30 seconds or
untif the inner race is shrunk on the shatt.

5.3 Proper handling of ball and roller
bearings
Consult the literature supplied by the bearing

manufacturer for detailed information on the
handling and care of ball and roller bearings.

‘{ﬁ : Lawrence Pumps Flowserve

requires the following when handling ball and

roller bearings: _

1. Work with clean tools in clean surroundings.

Keep bearings tightly wrapped in oil-proof paper

when they are not in use,

Only handle bearings with clean, dry hands.

. If bearings must be laid down, place them on
clean paper. .

. If bearings are to be wiped, use clean, lint-free
cloths. _ .

. Thoroughly clean the inside of the housings
before installing bearings.

7. Treat a used bearing as carefully as a new one.

. Protect disassembled bearings from dirt and
moisture.

@ o hw N

o
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9. Keep bearing lubricants clean when applying
them, and cover lubricant containers when not in
use,

10. Never expose bearings to moisture, dirt, or other
contaminants at any time during handling or
mounting.

11. Never use wooden mallets as installation tools,

12. Never use dirty, brittle, or chipped tools or work
on dirty surfaces.

13. Never use compressed air to spin bearings.

14. Never use cotton waste or dirty rags to wipe a
bearing.

15. Never scratch or nick bearing surfaces.

16. Never use any oil or grease that is not expressly
intended for use as a bearing lubricant,

17. If bearings require Cleaning, repiace them with
new bearings.

6 PUMP DRIVERS

The most common drivers for the HPX6000 pumps
are 3-phase AC motors and steam turbines,

6.1 Installation

If the driver for the pump was not supplied by
Lawrence Pumps Flowserve, be sure that the driver
selected meets the specifications shown in the
Lawrence Pumps Flowserve General Arrangement
drawing.

Follow the driver manufacturer's instructions for
mounting the driver to the base plate. The coupling
alignment allowances given are usually greater than
those recommended by Lawrence Pumps
Flowserve.

E Prior to coupling installation, be sure

to check the direction of rotation of the driver.

6.2 Maintenance

Typically, drivers such as industrial 3-phase AC
motors require littie maintenance. Follow .the
maintenance requirements for the installed driver
that are given in the information supplied by the
manufacturer,

Drivers shall be protected from
harmful chemicals and excessive temperatures.
In addition, provision shall be made to allow for
the free circulation of air around the driver.

Few driver problems are related to the pump itseif.
Driver problems are more likely to be related to the
coupling device, power supply, or functions of the
dynamics of the application. If a driver problem is
suspected, consult the Service Department at
Lawrence Pumps Flowserve.

7 COUPLING DEVICES

The coupling supplied with your HPX6000 pump
was selected to provide the highest level of
performance for the specific application, A flexible
element type coupling is always used.

For information concerning the installation and
maintenance, consult the original manufacturer's
installation guide.

7.1 Installation

The coupiing has been provided per the purchase
order instructions. Regardless of whether the
coupling has been factory-installed or not, it will have

“to be aligned during the process of installing the

pump.

A Do not operate the pump without having
first installed and secured all mechanical
protections.

AD“"GE“DO not operate the pump without
having first installed and secured ail electrical
protections.

7.2 Maintenance

Many flexible couplings require no maintqnaqce.
Some designs do require periodic grease lubrication.

Couplings shall be protected from chemicals and
temperature extremes that can adversely affect the
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coupling's flexible component. In addition, periodic
inspection of couplings shall be a integral part of a
preventive maintenance program.

7.3 Troubleshooting

The most common coupling-device-related problem
is excessive pump vibration,

Repeat the alignment procedure. Check for any
indications of movement of either the pump or the
driver. Next, carefully check both shafts (i.e., the
pump's input shaft and the driver's output shaft) for
straightness. Also check for bearing wear.

8 MECHANICAL SEAL

The design of the mechanical seal that is utilized in
the HPXB000 pump varies considerably. The
mechanical seal has been selected by Lawrence
Pumps Flowserve to match the performance
requirements of the specific application. '

Typical mechanical seal arrangements utilized are:
single, dual pressurized or dual unpressurized seals
and their appropriate support systems. In addition, a
flush media is used in conjunction with a throat
bushing at the inboard side of the stuffing box to
decrease the accumulation of particles in the seal
area.

A steam quench is utilized to prevent coking of the
process media in the seal area in applications where
relatively high temperature fluids are being pumped.
Mechanical seal glands that conform to API-610
standards will have a vent and drain connection that
functions to accommodate the steam quench.

E Keep mechanical seal connections

covered until piping is ready to be connected.

8.1 Installation

A mechanical seal is a precision component, and
must be treated accordingly.

When replacing a mechanical seal, use only the
specific make and model of seal that was originaily
furmished by Lawrence Pumps Flowserve,

If there are doubts concerning the suitability of a
replacement mechanical seal, consult the Service
Department at Lawrence Pumps Flowserve,

A Only install suitable mechanical seals,
Catastrophic seal failure could allow the
pumpage to be released to the atmosphere.

8.2 Maintenance

Under normal operating conditions, mechanical
seals do not require any maintenance or adjustment.

Most mechanical seals for slurry applications require
a continuous supply of flush and/or cooling liquid.
The liquid must be clean and free from any materials
that could cause abrasion. For information on flow
rates and pressures, refer to the General
Arrangement drawing for the pump.

9 START-UP AND SHUTDOWN
PROCEDURES

9.1 Pre-Start-up inspection
Before pump start-up, confirm that the installation
procedures described above have been followed.

ACABHQH Ensure that the pump, driver,
coupling, piping, and other components have
been correctly installied and aligned.

As a minimum, the following are to be checked:

1. The pump bearing frame and constant-le\{el
oilers have been filled to the proper levels with
the correct lubricants.

2. Extemnal lubrication reservoirs are filled with the
proper lubricant. External lubrication systems are
connected and operational. .

3. Cocling systems are connected and operational.

4. Seal support systems are in place. Mechanical
seal reservoirs are filled with the proper isolating
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fluid. Mechanical seal flush systems are
connected and operational.

5. Couplings that require lubrication have been
properly lubricated,

6. The pump will be rotating in the correct direction.

7. Instruments are in proper calibration and are
functional,

& Bump the motor for no more than
two or three seconds while determining the
direction of shaft rotation. Prolonged reverse
rotation will likely cause severe damage. The

coupling must not be connected during this
procedure.

IL—: Turn the pump shaft by hand

several rotations to confirm that the rotating
element is free. There will be some resistance
due to the friction caused by seals, and new
bearings. H any rubbing noise occurs,
discontinue the starf-up procedure and report
the problem to the Service Department at
Lawrence Pumps Flowserve.

& Check to make sure that all of the
control and alarm systems are working correctly.
All alarm point settings shall be verified.

A Check to make sure that all safety guards
are securaly in place.

9.2 Start-up sequence
Lawrence Pumps Flowserve recommends that a

Lawrence Pumps Flowserve Service Engineer be
on-site to supervise the start-up pro-cedure.

The start-up procedure for the HPX6000 pump is
critical to the pump's long term perft_)nnance. On
high temperature services the casing gnd sga!
chamber must be gradually heated to avoid casing
distortion and seal leakage. Gradual heating will
also prevent thermal shocking of hard metal liners

and impeller,

Prior to priming and starting the HPX6000 pump,
auxiliary components on the pump must be turned

on. The pump driver must not be started until all of
the auxiliary components are in full operation.

Refer to the Notes and/or to the List of Connections

on the General Arrangement drawing for a list of
connections applicable to the pump.

1.}f the pump uses force-feed oil lubrication of the
bearings, tum on the force-feed oil lubrication
system. Verify oil flow in the return line from the
pump.

2.The air must be purged from the primary seal
systems before start-up.

3.Tum on the barrier fluid to the dual mechanical
seal if applicable.

4.Tum on the flush media to the pump throat
bushing per the General Arrangment drawing.
Adjust the flow rate and pressure as indicated in
the Notes and/or List of Connections in the
General Arrangement drawing.

5.Tum on the cooling water to all heat exchangers,
jacketed bearing frames and pedestals as
applicable.

9.3 Warm up

IE CAmC The impeller and casing liners are

made of 25% hard chrome material. These
components are susceptible to damage from
thermal shock. The pump components need to
be heated at a rate of 150 oF (83 oC) differential
per interval. At each temperature interval, the
pump components should be allowed one hour
to reach equilibrium with the preheat fluid.

Local temperature indicators are used to monitor
pump casing equilibrium,

The mechanical seal oil bamierhuffer system if
applicable, and pump bearing frame shall be ﬁllec_i
with lubricant to the proper aperating levels. Cooling
water shall be supplied to the mechanical seal oii_
barrier/buffer system and pump bearing frame prior
to warm up.

Condition 1: Initial start-up with cold process
fluid

Note: Special preheat precautiong. are not necessary
if the pump gradually heats up wrth operation as th_e
unit comes up to temperature and if the rate of rise is
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at 150 oF (83 oC) differential or less. If this cannot
be assured, then “Condition 2" shall be foliowed.

Condition 2: Initial start-up with hot process fluid

1 Ensure valves V1 thru V11 are closed. Aiso
ensure the main discharge valve and suction
valve are closed

2 Open V5, V6, V7, V8, and V9.

3 Slowly open V1 and afiow temperature to
equalize for one hour. Open V3 until pump casing
is fully vented. Close V3.

4 Slowly open V2 mixing LCO cold with the LCO
hot. Throttle V1 and V2 while monitaring
temperature on TM1, TM2, TM3, TM4 and TMS.
Continue to throttie until the temperature has
increased by 150 oF (83 oC) differential
maximum, Allow temperature to equatize for one
hour.

5 Once the pump has reached 300 oF (150 oC),
the steam quench should be tumed on.
Note: Under special circumstances, Step 5 may
be ignored.

6 Throttle V1 and V2 while monitoring temperature
on TM1, TM2, TM3, TM4 and TM5. Continue fo
throttle until the temperature has increased by
160 oF (83 oC) differential maximum. Allow
temperature to equalize for one hour.

7 Repeat step 6 untii temperature has been
maintained within 150 oF (83 oC) differential of
the process temperature.

8 The pump warm up is complete.

9 The pump is ready to be placed in standt?y
condition. For instructions to maintain a pump in
standby, see "Condition 3" below.

10 Prior to pump startup, the Plan 32 mechanical
seal flush system must be operational. Slowly
open V10. Ensure V1 thru V9 are closed. Throttie
V11 for desired flow.

11 The unit is ready for startup procedure.

Condition 3: Maintaining pump in standby

1 K the pump is within 150 oF (83 oC) differential of
the process temperature, then complete steps 2
thru 4 below to maintain pump in standby
condition. if the pump is not within 150 oF (83 oC)
differential of the process temperature, then
complete “Condition 2 — Steps 1 thru 9" above.

2 Ensure V1 and V2 are throttled to maintain desired
temperature. Ensure V5, V6, V7, V8 and V9 are
open. Ensure V3, V4, V10 and V11 are closed.

3 Monitor temperature on TM1, TM2, TM3, TM4 and
TMS5 to insure it is maintained within 150 oF (83
oC) differential of main process temperature.

4 If the warm up fluid contains particulates, the
pump must be run for a predetermined amount of

time to prevent particulates from building up in the
pump casing.

5 Prior to pump startup, the Plan 32 mechanical seal
flush system must be operational. Slowty open
V10. Throttle V11 for desired flow.

Page 18 of 26




HPX6000 USER INSTRUCTION ENGLISH 26999974 — 07-13

Lawrente .Pumps*

FLOWSERVE

W
<t fl
3 1 ¥ I3 i * ¥
T e R T R e ras

| - PR 5 1, X -

. D P ey =

b

M N TTak B PR YT m P

. B R s CH0
. i L : o faia}!

. .
He:]
- n..Ul
30N ATdans «
Y ARTRS . T
o R ) PR HETHE WIS
) . TEINPAIER
TE M WY >

€ L0k

- O

| TR o he ot -
ROUINS N R

" {eravi aang
3 HO) w3E8AS - . e
HE 2SWA . . Ve

v A ’ - TODUINE PP vl

g@ﬁ&%. .
. HO) WIIGAS . . . .. e - TATRA THIID
T ZISYM B EARME PIAHD

TR S

Page 19 of 26

o) iF;

IEEIE A 1

T

n"’ﬂmu



—
FI.OWSE\EV'E

Laserstoe Pumps™ HPX6000 USER INSTRUCTION ENGLISH 26999974 — 07-13
4. Drain the pump casing
5. Allow the pump to cool down.
9.4 Priming 6. When the pump temperature drops down to

Close the pump discharge valve. Open the suction
valve to allow the process fluid to fill the casing.
Make certain that the vent line is connected to a
suitable receiver. Open the casing vent vaive
slightly to bleed off any trapped air. Tumn the rotating
element by hand to make certain that the impeller is
not rubbing the casing. When the casing is full,
close the vent vaive,

9.5 Start-up

Check to confirm that all safety guards are securely
in place.

Stat the pump with the discharge valve
approximately 10% open. Open the discharge vaive
gradualiy until the system is full of process fluid. The
discharge vaive shall be completely open at about
the same time as the system is 100% filled with
process fluid. Make certain that the suction line is
not throttled or restricted in any way during
operation.

Typically, the piping will have been pressure tested
prior to filling. Carefully check all flange joints and
other connections for leaks. Tighten as necessary.

9.6 Pump performance

Check and monitor all of the flows and pressures to
the auxiliary components. Adjust the flows and
pressures as indicated in the Notes and/or List of
Connections on the General Arrangement drawing.
Use this list as a checklist.

&' : The pump driver shall be re-
aligned to the pump once it has been brought up
to its normal operating temperature.

9.7 Shutdown Procedures
When shutting down the pump, proceed as follows:

1. Shut down the driver.
2. Close the discharge valve.
3. Close the suction valve.

ambient, tum off all the auxiliary compenents in
the reverse sequence of start-up.

In cold weather the entire pump, including auxitiary
components, shall be completely drained to prevent
damage from freezing.

10 TROUBLESHOOTING PUMP
PROBLEMS

The following troubleshooting suggestions are
general in nature; they are intended to address a
wide range of possible pump problems. Because
these suggestions are intended to apply to a number
of different types of Lawrence Pumps Flowserve
pumps, some specific points may not be relevant for
the pump.

For more detailed guidance concerning pump
problems, please contact Lawrence Pumps
Flowserve's Service Department.

10.1 No discharge

Lack of discharge from a pump may be caused by
any of the foliowing conditions:

. The pump is not primed.

The speed is too low.

The system head is too high.

The impeller is clogged.

The pump is rotating in the wrong direction.
Suction strainer is plugged.

SOBwN

10.2 Insufficient discharge

Insufficient discharge from a pump may be due to
any of the following problems:

The speed is too low.

. The system head is higher than anticipated.

. Insufficient NPSHA (net positive suction head
available).

. The impeller is either worn or clogged. _

. The pump is rotating in the wrong direction.

. There is a suction line restriction.

oA WN =

L
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7. There is material build-up on the pump internals.
8. The slurry concentration is too high.
8. The viscosity is higher than anticipated,

10.3 Insufficient pressure

If pump pressure is insufficient, look for any of the
following conditions:

. The speed is too low.

. The system head is less than anticipated.
The pump is rotating in the wrong direction,

. The impeller is either badly worn or eorroded.
There is a restriction in the suction line.
There is material build-up in pump internals.

- The slurry eoncentration is too high

NOMRWN

10.4 Excessive power consumption

if the indications are that the pump is consuming
power at an excessive rate, check for any of these
problems:

. The pump speed is too high,

The system head is higher than the rating; the
flow is lower than specified.

- Rotating element is binding,

. The impeller is rubbing against the casing.

. The shaft is bent.

. The mechanicat seal is using more power than
anticipated.

Specific gravity is higher than anticipated.
Viscosity is higher than anticipated.

. Concentration of solids is higher than
anticipated.

SNMbw N
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10.5 Cavitation

Pump cavitation can be due to any of the following
causes;

1. Insufficient NPSHA (net positive suction head
available),

2. The pump is operating at a higher capacity than
specified. increased capacities require more
NPSHA. Check the NPSHA.

3. The liquid temperature is too high and the pump

is pulling gas instead of liquid.

. The sucticn is partially plugged.. _

. Ligquid being pumped is boiling and there is

insufficient NPSHA.

oA

10.6 Vibration

T_he major frequency of the vibration can help to
pinpoint the source of the problem. Here is a list of
possible causes:

1. The pump is cavitating for any one of the
reasons noted above, under the section titled
"CAVITATION."

. Pump bearings are wom.

- The impeller is rubbing against the casing.

. The shatt is binding.

. The shatt is bent.

The rotating element (i.e., the shaft and the

propeller) is out of balance,

Pump and the motor shaft coupling are out of

alignment.

. The bearings need lubrication.

Motor bearings are worn.

The pump has been improperly assembled,
and some major pump parts are out of alignment
with respect to concentricity.

11. The pump foundation is inadequate or it is

not property supported. '

12. The pump suction or discharge piping is not

property supported, and #t is transmitting
hydraulic pipe vibrations back to the pump.

13. The foundation is transmitting vibrations

from adjacent machinery.

2P9® N omrwm

10.7 Premature bearing failure

1. Bearing failure can be the result of a variety of
problems. Check for any of the following
conditions:

2. The bearings are receiving
lubrication.

3. The bearings are being lubricated with the
wrong type of oil for the pump load speed and
the temperature involved. )

4. The bearing housing or heat exchanger is
receiving inadequate water cooling.

5. The oil fiter needs to be changed. o

6. A dusty (abrasive) atmosphere is contaminating
the oil used for bearing fubrication.

7. The pump bearings are being flooded by the
liquid that is being pumped. )

8. Replacement bearings being used do not
conform to Lawrence Pumps Flowserve's
specifications.

inadequate
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9. The bearings have been improperly instalied
{e.g., not compietely seated up against the shaft
shoulder and/or properly secured to the shaft).

10.  The bearings being used are improperly pre-
loaded.

11.  The pump is cavitating and imposing
excessive vibration loads on the pump bearings,

12.  The outer race of the thrust bearing is too
loose in the housing, resulting in too much end-
play.

13.  The inner race of the thrust bearing is not
property secured to the shatt.

14.  The shaft diameter under the inner race of
the bearing no longer conforms to Lawrence
Pumps Flowserve's specifications.

15.  The inside diameter of the bearing housing
no tonger conforms to Lawrence Pumps
Flowserve's specifications.

16.  Pipe stress is imposing excessive loads on
the bearings.

11 DISASSEMBLY AND REASSEMBLY

The following information pertains to the
disassembly and reassembly of Lawrence Pumps
Flowserve HPX6000 pumps.

This infbrmation is intended to supplement the
technical expertise of qualified and experienced
personnel.

A\ cam Only qualified personnel shall
disassemble and/or reassemble a HPX6000
pump.

if qualified personnel are not available in the area in
which the pump is located, Lawrence Pumps
Flowserve can provide trained field service
engineers to supervise these procedures and
perform training seminars.

This information is not intended to replace or
override the standard procedures of the pump's end-
user, or the applicable safety codes of any governing

11.1 Disassembly instructions

Before beginning to disassemble a HPX5000 pump,
be certain that relevant Cross Sectional and General

Arrangement drawings are available. If these
drawings are not available, contact the Service
Department at {.awrence Pumps Flowserve.

A Only adequate tools and equipment shall
be used to disassemble and/or assemble a
pump,

All of the cylindrical joints on each HPX6000 pump
are rabbet-fitted. Special care must be taken when
disassembling and re-assembling pumps that have
been operated in corrosive environments to ensure
that the tolerances of the original fits can still be met.

All cylindrical fits must be cylindrical in reference to
the shaft. At each stage in the disassembly and
reassembly process, check to make certain that all
rabbetted fits are concentric to the shaft, and that all
mounting surfaces are perpendicuiar to the shaft.
Refer to the Cross Sectional and General
Arrangement drawings throughout the disassembly
process.

When it becomes necessary to disassemble a
HPX6000 pump for maintenance or inspection
purposes, all of the perishable parts (bearings,
gaskets, O-rings, and lip seals) shall be replaced.
Discard the old parts. Use only new parts (e.g.,
bearings, mechanical seals) that have been supplied
by manufacturers specified in the spare-parts list
that was supplied with the pump.

A\ cumon

Do not substitute parts.

A\ camon

/A eamon _

- Lawrence Pumps Flowserve
assumes no responsibility or liability for
damages caused by the use and failure of a
HPX6000 pump in which non-authorized or used
parts have been used. The use of unauthorized
parts could lead to premature failures.

Do not install used parts.

& The use of unauthorized parts could lead to
product releases, and/or personal injuries.

Clean pump surfaces thoroughly before re-
assembling the pump. Areas that call for special
attention include gasket surface areas, threads, and
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O-ring grooves. In addition, all circular contact
surfaces must be clean. Wash surfaces with solvent,
and dry with compressed air or with clean, lint-free
cloths,

When new parts require cleaning before installation,
clean them thoroughly, following the manufacturers'
instructions concerning the correct solvents and
procedures.

& el Proceed carefully when removing
mechanical seals in order to avoid damage to the
seal and its component parts. Also proceed
carefully when removing the bearings and
packing in order to avoid damaging the shaft or
housing.

When removing the impeller nut, be advised that the
thread pattemn of the shaft has been machined in the
opposite direction as the direction of the shaft's
rotation. Therefore, in order to remove the nut, the
nut must be turned in the same direction as to the
direction of the shaft's rotation.

11.2 Reassembly instructions

Refer to the Cross Sectional and General
Arrangement drawings throughout the reassembly
process.

& : Apply torque values provided on
the Cross Sectional Drawing.

A ~ Always check the original
tolerances of the rabbetted fits before
reassembly of the pump,

A Ensure that all fasteners are properly
tightened See the assembly drawing for
appropriate torgue values.

When re-instafling the pump on its base, follow the
alignment procedures as if this were the initial
installation. Special attention shall be paid to any
changes in the base that may have resulted from
cleaning and preparation work.

Proceed with the reassembly process carefully,
using a step-by-step approach. The future

performance of the pump will depend on the leve! of
care that was taken with its reassembly.

11.3 Impelier clearance and adjustment

The impeller axial clearance adjustment is made by
changing the thickness of the shim stock at the
thrust bearing housing. Refer to the pump Cross
Sectional and General Arrangement drawings for the
location of these components.

To add or remove shim stock, the thrust beating
assembly can be moved axially by inserting two
jackbolts into the threaded holes provided for this
purpose. Remove the hold-down bolts, which fasten
the bearing housing to the bearing frame.

The jackbolts can now be utilized to move the
impeller away from the suction end of the pump.
Two of the hold-down bolts can be utilized to move
the impeller towards the suction end of the pump.
While the impeller is being moved axially, the thrust
bearing cover must be bolted to the thrust bearing
housing with at least two of the bolts provided.

To determine the total impeller clearance, and adjust
the impeller position, proceed as follows:

1. Loosen any slingers, mechanical seals,
setscrews, efc., that may interfere with axial
movement of the entire rotating assembly.

2. Move the entire rotating assembly away from the
suction end of the pump. This is accomplished by
tuming the jackbolts clockwise.

3. Remove the shim stock.

4. Move the entire rotating assembly towards the
suction end of the pump until the impelier strikes the
casing. Please note that it may be possible to move
the entire rotating assembly in both directions by
hand.

5. Measure the gap between the thrust bearing
flange and bearing frame with feeler gauges.

6. Move the entire rotating assembly back until the
impeller strikes the driver side of the pump casing.

7. Once again, measure the gap between the
thrust bearing housing flange and bearing frame with
feeler gauges.

8. Subtract the gap in item 7 from the gap from
item 5. The difference is the total impeller
clearance.
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9. Refer to Table 2 below for the Impeller Total
Clearance on a new pump based on pump size.
The total impeller clearances can vary by as much
as plus or minus 15%. A dial indicator may also be
utifized to check and set the impeller clearances.

10. The Front Clearance is CRITICAL to maintain
pump discharge pressure, Set the front clearance
to the percentage of Impelier Total Clearance of a
New Pump (Tabie 2) by the ratio listed in following
table based on Process Tamperature.

11. Back Clearance may vary due to wear over time,
When overall performance or excess loads on
bearings (usually if overall clearance is twice the
original value) liners and/or impeller will need to be
replaced. Another option to consider is described in
the NOTE below.

12. When the impeller clearance is set, measure the
gap between the thrust bearing housing flange and
the bearing frame. This value is the proper size
shim stock thickness required. Insert the required
number of shim packs, and then insert and tighten
down the hold-down bolts. Insert the remaining bolts
to fasten the thrust bearing cover to the thrust
bearing housing.

&' NOTE: If the total clearance is
greater than 15%. The customer may install a full
faced spacer between the casing cover liner and
casing cover. This spacer needs o be made of
malerial compatible with the process fluid. Verify
that the liner does not cause interference between

12 SPARE PARTS

Most pumps that Lawrence Pumps Flowserve
manufactures are produced on a made-to-order
basis. Therefore, when pianning to place an order
for replacement parts, allow sufficient lead time
when planning scheduled maintenance.

For information on the precise delivery time required
for your parts, contact;

Service Department
Lawrence Pumps Flowserve
371 Market Street
Lawrence, MA 01843 USA

Tel. 978-682-5248
Fax. 978-975-4291
Email; service@lawrencepumps.com

When placing a parts order, be sure to include all
relevant information with your order (pump model
number and serial number), as welf as the part

numbers from the pump's Cross Sectiona} and/for
General Arrangement drawings.

All rights reserved. No part of thess instructions
may be reproduced, stored in a retrieval system
or transmitted in any form or by any means
without prior permission of the Fiowserve Pump
Division or Lawrence Pumps Flowserve.

TABLE 2
the casing cover bolting and the casing liner. IMPELLER CLEARANCE ON A NEW PUMP
After the pump has been reassembled, follow the Total Total
section above. Designation Clearance | Ciearanc
[inch} e [mm]
A . T5X2X15 ] 0.090 2286
All protective guards must be secured in 3X2X 18 0.090 2286
place before beginning the start-up procedure, 2X3X 11 0.060 1 504
' ; i 2X3X12 0.060 1.524
Please direct any questions conceming the SX2X 18 0.090 2.286
disassembly and reassembly of your HPX6000 X 3K 16 0090 3286
pump to the Service Department at Lawrence IXAX13 0.150 3810
Pumps Flowserve. IX4X16 0.150 3.810
Process Front Clearance 4X6X19 0.115 ggg:‘l
f Total 4X5X19 0.115 .
Temperature (Pemgntage . 6X8X18 0.125 3.178
o s ow Pume) 6X8X20 0.160 4.064
> 250°F (120°C) | 70% X 32 0160 2 06a
'| < 250°F (120°C) | 50% 6 X . .
L
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Limvaniat Moy
6X8X225 0.160 4,064
6 X10X 22 0.160 4,064
6X10X225 0.160 4.064
10X 12 X 27 0.190 4,826
10X12X27.5 | 0.190 4,826
10X 14 X 27 0.190 4,826
10X 14 X275 [0.190 4.826
20X 20 X 30 0.190 4.826
13 WARRANTY

Except as set forth in this section, all equipment sold
by Lawrence Pumps Flowserve is warranted for a
period of one (1) year from date of installation, not to
exceed eighteen (18) months after date of shipment
to the Purchaser, to be free from defects in material
and workmanship disclosed under normal use and
service. All repairs and rebuilds of equipment are
warranted for one year from date of shipment. Only

the scope of work specified in the purchase order for

the repair or rebuild is covered under this warmanty.
If the Purchaser, within this period, notifies Lawrence
Pumps Flowserve in writing, of any such claimed
defects in any equipment, and if after appropriate
tests and inspections by Lawrence Pumps
Flowserve, the equipment is found not be in
conformity with this warranty, Lawrence Pumps
Flowserve will, at its option and expense, either
repair the same or provide a replacement thersof,
ex-works our plant in Lawrence, MA. If Lawrence
Pumps Flowserve exercises its option to repair at
installation site, it is understood that Lawrence
Pumps Flowserve's personnel will have free access
to the equipment and freedom to work on it. The
foregoing warranty does not cover, and Lawrence
Pumps Flowserve makes no warranty with respect
to:

a) Failures not reported to Lawrence Pumps
Flowserve within the warranty period
specified above.

b) Failures or damage due to negligence, (other
than that of Lawrence Pumps Flowserve)
accident, abuse, improper installation,
improper operation, decomposition by
chemical action, or wear caused by the
presence of abrasive materials.

¢} Equipment which has been, in any way,
repaired, dismantled or altered, except as
authorized by a Representative of Lawrence
Pumps Flowserve,

d) Equipment damaged in shipment or
otherwise without the fault of Lawrence
Pumps Flowserve.

@) Defects in articles purchased by Lawrence
Pumps Flowserve and resold by it without
alteration, which shall be repaited or replaced
only in accordance with and to the extent of
the original manufacturer's warranty.

This warranty is exclusive and in lieu of all other
warranties, either expressed or implied or by trade
usage in connection with the design, sale or use of
any of its equipment. Lawrence Pumps Flowserve
shall in no event, be liable for loss, damage, injury or
expense resulting directly or indirectly from the
failure of operation, faulty operation or breakdown of
the equipment supplied hereunder or of any part, nor
for special, remote or consequential damages of any
nature nor in any event for any amount in excess of
the cost of the repair to the defective part or
replacement part.

ERECTION AND START-UP - Unless otherwise
expressly stipulated, all equipment herein specified
shall be erected and started-up by and at the
expense of the Purchaser.  Upon request of
Purchaser and by separate agreement, Lawrence
Pumps Flowserve will provide start-up engineers at
standard rates to function as technical consultants
and coordinators in connection with the installation
and erection of the equipment herein specified.
Such engineers will function only in an advisory
capacity and shall have no responsibility for the
supervision or the quality of workmanship of such
installation, erection or start-up.

The Purchaser shall at its own expense, build the
foundations and furnish all necessary labor, supplies
and facilities required to erect and operate the
equipment and to make all adjustments necessary
for obtaining optimum performance.
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FOWSERVE
N’ HPX6000 USER INSTRUCTION ENGLISH 26999974 — 0723
Loy Pangu
Your Flowserve factory contacts: FLOWSERVE REGIONAL
SALES OFFICES:
Flowserve Lawrence Pumps USA
371 Market Street Flowaenve cmenation
Lawrence MA USA 5216 North O’Connor Blwd.,
01843 Suite 2300
Irving, Texas 75039-5421, USA
Telephone +1 972
Telephone +1 (978) 682 5248 Fax +1 972 443 68333 8500
j +1(800) 434 5248 € Middio East, Africa
urope, e f
Fax +1 (978) 975 4291 le:w FSG - fiay)
Worthing S.r.
Via Rossini 90/02
20033 Desic (Milan), italy
Telephone +39 0362 6124
" Fax +38 0362 628 582
Latin America and Caribbean
Flowserve Corporation
6840 Wynnwood Lane

Houston, Texas 77008, USA
Telephone +1 713 803 4434
Fax +1 713 B0O3 4497

Asia Pacific

Lawrence Pumps Asia PTE Lid.

60 Kaki Bukit Place

#02-10 Eunos Tech Park, Singapore 415979
Telephone +65 6741 BOG0

Fax +65 6741 8061

Flowserve Pte. Lid

10 Tuas Loop

Singapore 637345
Telephone +85 6771 0600
Fax +65 6862 2329

Local Flowserve factory representatives:

Flowserve Lawrence Pumps
Mike McHale

Customer Service Manager
371 Market Street
Lawrence MA USA

01843

Telephone +1 (978) 682 5248
+1 (800) 434 5248
Fax +1 (978) 975 4291
E-Mail mmchale@flowserve.com
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SECTION 5:
DIMENSIONAL OUTLINE (G.A.) DRAWING
AND LIST OF COMPONENTS
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LIST OF COMPONENTS 'DATE 04/21/14

FI_?SE LOC 92720
\ “a
Lawrence Pumps
ggggg:gI:ONTHREE (3) UNITS CERTIFIED CORRECT FOR
10 x 12 x 18 FLS - HPX 6000 FULLY LINED CUSTOMER: SKEC
HORIZONTAL SLURRY PUMP CONNECTED
TO A 400 HP MOTOR FORTHILLS, AB, CANADA
‘ CUST.’S ORDER ' 14037D-ME-PO-MF-191-01
DIMENSIONAL OUTLINE (GA):  M71274 NO.
ROSS SECTIONAL DWG: D71200
PUMP PARTS LIST NO.: PL71200 L.P.1. ORDER NO. 2720
PUMP ITEM NO CERTIFIED BY
MP ITEM NO.S:  612G-2102B
612G-2202B DATE |
612G-23028 '
HEAD: 217FT CAPACITY: 3584 gpm SPEED: 1520 RPM ROTATION: cw
(66M) (814 mhr) VIEWED FROM
COUPLING END
RSP Qry
g PER PART NAME MATERIALS ITEM NoO. ‘REMARQ
- NO, | PNIT TYPE ASTM
1 B v —,
PuMP HORIZONTAL SHe2720
1 BASE STEEL A36, A516 Gr 70N | 038-71310-000
8 MOTOR JACKSCREW SUPPORT 304 SS N/A . 259-4683303-00
1 | SPACER COUPLING :‘%'}’AS?TRFQENAEM NA 305-03-00443
1 | COUPLING GUARD A-UMINUM 1 a 249-71226-000
1 COUPLING GUARD BRACKET ALUMINUM N/A 259-71814-000
ELECTRIC MOTOR ’ HYUNDAI
1 éob?cHgb"mg E{%%%Tﬁgor MOUNTED HEAVY NiA 262-30-00004
FRAME NO.: HNES. 314 ' INDUSTRIES
1 LOCATING PIN ST STEEL N/A 311-71688-000
SEAL SUPPORT BYSTEM (PLAN 53B), |
1 | AATER CONED ( 316SS/STEEL | FLOWSERVE 232.015-00179
1 SEAL OIL INTERCONNECTING PIPING {PLAN 53B) IM6SS/STEEL A312 A182 STEEL | 232-015-71225

-~ RSP: RECOMMENDED SPARE PARTS
' (ORDER PARTS PER L.P.l. ORDER NO AND ITEM NO.)

Page 10of 3




R QTY L
s [PART oo PART NAME MATERIALS ITEM NO. | REMARKS
p | NO | uniT TYPE ASTM
AJ07 Gr A, A553
16 ANCHOR BOLT KIT STEEL Gr A. F436 315-71274-00
2 GATE VALVE VOGT A350LF2 232-008-00549 VGAO3108#12
1 COOLING WATER PIPING FOR PLAN 538 STEEL A106, A105N 232-015-72131
Toc, : A312, A8z,
1 SEAL CHAMBER PRESSURE MONITOR PIPING 316 88, STEEL STEEL 232-015-71334
CONSISTING CF:
1 PRESSURE TRANSMITTER ROSEMOUNT N/A 232-019-00797
1 ISOLATION GATE VALVE (FOR TRANSMITTER) | VOGT At82 232-008-0017DA VGAQG28#12-SWITH
1 BLOCK/BLEED VALVE (FOR TRANSMITTER) SWAGELOK / 316 SST| N/A 232-008-00533
1 DRAIN VALVE VOG&T Al82 232-008-000190 VGAQD28#42.8W
1 MOTOR SHIM KIT ST STL N/A 307-00008-000
1 AUXILIARY FASTENER KIT STEEL NfA 258-2X-71274
1 SHIPPING COVER KIT STEEL N/A 258-5X-92720
SHIM, MOTOR FRONT 8T STEEL N/A 307-71495-000
SHIM, MOTOR REAR ST STEEL N/A 307-71741-000

" R$P: RECOMMENDED SPARE PARTS |
(ORDER PARTS PER L.P.I. ORDER NO AND ITEM NO,)
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REVISIONS
NO. | BY DATE CHECKED | ENGINEERING DESCRIPTION
BY APPROVAL

o | oPe | owasrs DB RZ FIRST ISSUE

1 [ opB | 1111114 DB COUPLING GUARD BRAGKET (TEM NO, WAS 25670674 000
ADDED MOTOR ITEM NO.
LOCATING PIN ITEM NO WAS 311-71235-000
ADDED MOTOR SHIMS ITEM NO. 307-71495-000 & 307-71741.
000

] ADDED REMAINING SN'S. ADDED VALVE TAG NUMBERS,

2 RZ | 04272015 Rz RZ ADDED DETAILS TO SEAL CHAMBER PRESSURE MONITOR
PIPING. REVISED SEAL SUPPORT SYSTEM PART NUMBER.
REVISED COOLING WATER PIPING PART NUMBER,

3 | Rz 08-11-15 RZ RZ

DELETED PUMP TAGS 612G-2102A, 612G-2202A, 612G-2302A.

Page3of 3
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PUMP PARTS LIST

-
FLOWSERVE
-
Lawrence Pumps

DESCRIPTION: 10x12x18 FLS — HPX 6000

FULLY LINED HORIZONTAL SLURRY PUMP
CROSS SECTION D71200

PUMP ITEM NO.S:

DATE 04-21-14

PL 71200

CERTIFIED CORRECT FOR

CUSTOMER: SKEC

FORT HILLS, AB, CANADA

612G-2102A 612G-2102B

CUST.’S ORDER NO. 14037D-ME-PO-MF191-01

FLP ORDER NO. 92720, 92778

612G-2202A 612G-2202B GERTIFIED BY ]
612G-2302A 612G-2302B " DATE ;
| ParT| oI} PART NAME MATERIALS ITEM NO. |REMARKS
p| NO. |uniT TYPE ASTM
1100 1 | CASING STEEL A216-WCS 023-71203-000
12 1 COVER CASING (HUB DISGC) STEEL A2168-WCB 017-71220-000
1230 4 | HAND HOLE COVER STEEL A-36 042-7810-N00O
1340.1 1 | ADAPTER {SUCTION ADAPTER SPOOL) | STEEL A216-WCB 041-71352-000
13402 | 1 | ADAPTER (DISCHARGE ADAPTER SPOOL) | STEEL AZ16-WCB 500-71290-000 |
X | 1649.1 1 [ LINER (SUCTION NOZZLE LINER) HC 250 A532 CLHIA 048-43185-004 ANNEALED
X] 16492 | 1 | LINER (CASING COVER) HC 250 A532 CLIIIA 048-71246-000 ANNEALED
X[ 1916 1 | CASING LINER HC 250 AS32 GLIIA 048-71281-000 ANNEALED
X{ 2100 1 SHAFT 410 38 A276, A193 001-71230-000
x| 2200 1 | IMPELLER HC 250 A532 CLIIA 060-71081-001 ANNEALED
2490 | . 2 | couar BRONZE B505 108-50049-000
2540 t | FLINGER ALUMINUM N/A 082-63965-003
X 2912 1 IMPELLER NUT 41088 A276 254-4277504-09
a2 1 RADIAL ROLLER BEARING SKF INDUSTRIES #22226 E/CY 002-0107
g 2 THRUST BEARING SKF INDUSTRIES | 7322 BECEBM 002-0200
3200 1 | BEARING HOUSING STEEL A% 034-34083-000
3110 1 | FRAME STEEL A216 WCB 018-74227-000
3134 1 SUPPORT FOOT STEEL A36/500 259-71353-000
3260.1 1 BEARING COVER (THRUST) STEEL A3 035-47915-000
3260.2 1 BEARING COVER (RADIAL) STEEL A36 035-47916-000
X 37Tz 1 BEARING LOCK NUT STEEL N/A 900-01-22
x| 373 1 | BEARING NUT WASHER STEEL NIA 800-01-22
40101 | <1 | SHAFT SEAL INPRONG o | A 007-05-0086 VBXX-D
X | 40102 1 | SHAFT SEAL INPROINC | VA 007-05-0087 VBXX-D
4133 1 PACKING SEATING RING 316 88 A240 41-08940631W-N
X | 4200 1 | MECHANICAL SEAL FLOWSERVE N/A 257-01-00348 DO215044 ;
P: ' DED SPARE PARTS
?3,;’525‘;2'.:%‘: PER FLP ORDER NO AND ITEM NO.)
PL71200 Page 1 of4




S Qrty
s | PART | oo PART NAME MATERIALS ITEMNO. | REMARKS
Pp| NO. |ynit TYPE ASTM r
31261 1 SHIM STEEL N/A 0387
ALLOWED :
3126.2 1 SHIM ST. STL. N/A 0,12 [3,0]
) ALLOWED :
3840 1 LUBRICATING LINE STEEL A53 237-0840200-00
3850 1 OIL FILTER TEDECO PIN: N/A 232-001-00000
MF965 STEEL
3854 1 OIL FILLER PLUG TEDECO N/A 232-000-00003
PN:MF9380-2vM
ALUMINUM/STEEL
3855.1 1 CONSTANT LEVEL OLER TRICO P/N:36G003, | N/A 232-002-00004
407 ZINC/STEEL
38552 1 CONSTANT LEVEL QILER {GUARD) TRICO PIN:30013 | N/A 232-002-00005
STEEL
3858 1 OIL LEVEL SIGHT GLASS TEDECO N/A 232-007-00003
PIN:M147C
STEEL/GLASS
3861 2 OIL RING BRONZE B8-505- 273-48880-000
. C93200
X 4130 3 STUFFING BOX PACKING GARLOCK 98 235-380625-009
X 4510 1 ‘0" RING BUNA-N NA 231-2451.02
..... o,
9010.1 1 TEMPERATLURE MEASURING WIKA A182 - 232-01100347
INSTRUMENT THERMOWELL Modet TW.10 316/318L
9010.2 1 TEMPERATURE MEASURING WIKA N/A 232-018-00171
INSTRUMENT THERMOMETER Model T1.52
GASKET KIT 320-M-71200
X 4550.1 1 GASKET Gartock 3000 252-109502-300
X | 45002 1 | GASKET Garlock 3000 252-109122-500
X 4590.3 1 GASKET FLEXICARB / 3184 252-20057-035
X AR0D.4 1 CASKET FLEMICARD / 3480 Z2IZ2-Z20000-033
X | 45905 1 GASKET FLEXICARB / 316L 252-50031-035
X | 4590.8 | 3 GASKET FLEXICARB / 3161 252-20069-035
x 45'90 1T 7 Torsker FLEXICARS / 316L 252-50093-035
RSP: RECOMMENDED SPARE PARTS
(ORDER PARTS PER FLP ORDER NO AND ITEM NO.)
Page 2 of 4
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PL71200

PUMP PARTS LIST PL 71200
s| PART (01X PART NAME MATERIALS ITEMNO. | REMARKS
P NO. Junir TYPE ASTM |
1 | PRIMARY FASTENER KIT 258-1X-71200
2905.1 8 | WASHER, WIDE PLAIN 0.38 STEEL N/A 233-0013-12
2905.2 2 | WASHER WIDE PLAIN 1.00 STEEL N/A 233.0027-12
29053 6 | WASHER W/LONG TAB FOR 16MM SCREW | STEEL N/A 271-99-0133
2905.4 8 | WASHER W/LONG TAB FOR 20MM SCREW | STEEL N/A 271-99-0165
2005.5 8 | WASHER WILONG TAB FOR 22MM SCREW | STEEL NA 271-99-0194
2905.6 2 | WASHER, WIDE ZINC PLATED 1.00 STEEL A-563 GR. A | 253 0027.53
6569.1 1__| PLUG, PIPE_SQ. HEAD 0.25" NPT STEEL A-105 245-0100338-02
6569.2 1| PLUG, PIPE_SQ. HEAD 0.75" NPT STEEL A-106 271-99-0141 MAGNETIC
65693 | 1 | PLUG, PIPE SQ. HEAD 1.25" NPT STEEL A105 245.0102838.-02
6570.1 8 | SCREW.HH 0.38-16X0.75 LG STEEL NA 005-0025075-12
6570.2 14 | SCREW, HH 0.62-11X1.75 LG STEEL NA 005-0029175-12
6670.3 4_ | SCREW, HH 0.88-9X2.75 LG 4140 A-193 GR. B7 | o5 0032275.55
6570.4 8 | SCREW, HH 0.88-9X4.50 LG 4140 A193GR. 87 | 005.0032450-55
6570.5 2 _| SCREW, HHFT 1.00-8X2.75 LG STEEL N/A 005-0133275-12
STEEL N/A
6570.6 4 | SCREW, HHFT 0,88-9X6.75 LG 005-0132675-12
6570.7 8__| SCREW, HH 0.75-10X2.25 LG STEEL N/A 005-0031225-12
6570.8 6_ | SCREW,HH 0.88.9X5.50 LG STEEL N/A 005-0032550-12
6570.9 2 | SCREW,HH 0.88-9%6.75 LG STEEL NA 005003267512
316 A193 GR.
657010 | 8 | SCREW, SH0.50-13X3.50 LG _ Bam 005-0227350-75
65723 | 12 | STUD,CT 0.75-10 X 3.25".G 4140 A193 GR. B7 | 34331.0325-55
6572.4 12| STUD, CT 0.75-10 X 4.25°LG 4140 A193GR. B7 | 313 31.0425.55
65725 | 12 | STUD, CT0.88-0X 4.50°LG 4140 A-193GR. B7 | 531335 0450-55
65728 | 12 | STUD,CT 1.00-8 X 4.75"LG STEEL N/A 313-33.0475-12
6572.7 | 28 | STUD,CT 1.38-8 X 6.00°LG 4140 A-193 GR. B7 | 343 56-0800-55
6580.2 | 28 | NUT, HEAVY HEX 1.38-8 STEEL A194 GR. 2H | 5300266 56
8580.3 | 24 | NUT, HEAVY HEX 0.75-10 STEEL A194 GR.2H | 230.0231-56
65804 | 12 | NUT, HEAVY HEX 0.83-9 STEEL A-194 GR. 2H | 530 g732.56
85806 | 12 | NUT, HEAVY HEX 1.00-8 STEEL A194GR, 2H | 530023356
6700 1| KEY, 0.75 X 0.75 X 4.00 318 N/A 241-16-400-001 ‘
' NIGKEL N/A LOAD: 4200
COATED ALLOY KG .
6620 2 | SWIVEL HOIST RING M24-3 STEEL 271-99-0364
RSP: RECOMMENDED SPARE PARTS
(ORDER PARTS PER FLP ORDER NC AND ITEM NO.)
Page3of 4




PUMP PARTS LIST PL 71200
REVISIONS
NO. | BY DATE CHECKED | ENGINEERING DESCRIPTION
BY APPROVAL
O | DPB | 0421114 DPB FIRST ISSUE _
1 DPB | 11/18/14 DPB RJZ REVISED SUFFIX TO PART NO'S 1649.1,2200, 4200 4610, 9010.1,
AND 9010.2. ADDED FASTENER KIT.
2 | RIZ | 02/23/15 RJZ RJZ ADDED TAGS 612G-21028, 2202A/B, 2302A/B.
3 | RiZ | 08-11-15 RJZ RJZ ADDED SN 92778,

PL71200

r

Page 4 of 4




SECTION 7:
SEAL
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—_ Installation
FLOWSERVE Instructions

SLM-6200

Self contained cartridge
medium duty slurry seal

Experience In Mation




1 Cartridge Installation Instructions

The following instruction manual is designed to simplify the installation of the SLM-6200
slurry seal. The SLM-6200 is a dual (pressurized double) seal with a circulating device and
2 *parrier” fluid connections.

By reading this manual and following its guidelines, seal performance can be improved

by eliminating the chances of premature failure due to improper installation. In addition to
these instructions, consult the seal assembly drawing included for your specific seat design,
malterials of construction, critical dimensions, and any auxiliary piping connections,

As you go through this manuat you will find some of the instructions referenced with figure
numbers, These illustrations are pravided to help you visualize what the instruction is trying
to explain. If these instructions are followed faithfully, the seal instalfation will be suiccessful,
and maintenance personnel will understand the proper procedures to follow when pump
adjustment is necessary,

For special problems encountered during installation, contact your nearest Flowserve Sales
and Service Representative or Authorized Distributor.

Note: The SLM-6200 has been designed to leak water barrier fluid into the process at
4 iiters {1 galfon) per day. Barrier fluid must be compatable and able to be refilled while
pressurized. if another barrier fiuid is used leakage will increase.

Typical Dual SLM-6200 Cartridge Seal Figure 1
Inner Side: . '
Gland Gasket Outer Side:
Spring _ _ Retaining Screw
Stator O-ring W Gland
Stator : - Rotor
Rator Centering Plate
Rotor O-ring ;\\ Stator O-ring
Sleeve —_|= Stator
Rotor Pin Sleeve Collar
Set Screw Collar Snap Ring
' Stator Spring
Sleeve O-ring = Spring Retainer Screw
Rotor Snap Ring oSN Spring Retainer
Stator Pin ™ Rotor Snap Ring
Gland Gasket . Rotar Pin
Gland Sleeve O-ring

* Rotor O-ring
Circulating Feature

~ The images of parts shown in these instructions may differ visually frqm the actual
2 parts due to manutacturing processes that do not affect the part function or quaily,




2 Recommendations

To ensure that your SLM-6200 Mechanical

Seal will provide You with the longest possible
life, we recommend the following:

2.1 New radiaf and thrust bearings be instalied in the pump.

22  The saddie fits of the bearing assembly should not be worn,

23 The axial end float of the pump shaft must not exceed .25 mm (0.010 inch), See

Figure 2.
Check Axial Shaft Travel Figure 2
Pt i :_:d"
0.25 mm (0.010 inch) Maximum b TR R T
Acceptable Axial Movement ’j

2.4  Shaft radial runout should be less than 0.0005 mm per mm (0.0005 inch
per inch) of shaft/sleeve diameter. See Figure 3. Turn the shaft through
360" and observe the range of indicator movement.

Check Radial Shaft Runout Figure 3

Maximum Acceptable Radial
Runout 0.0005 mm per mm
(0.0005 inch per inch) of shaft
diameter

25  The shaft should deflect no more than 0.30 mm (0.012 inch) at the seal chamber
face. See Figure 4.

Check Radial Shaft Deflection Figure 4

Shaft should Deflect no more than
0.30 mm (0.012 inch)




......

2.6

27

Ensure that the shaft or shaft sleeve has a 1.6 mm (0.06 inch) x 30° chamfer on the
leading edge to prevent O-1ing damage at seal installation.

Hardened shaft sleaves must not be used when cartridge sleeve locking is
accomplished by set screws bearing directly into the shaft sleeve. Any of the sleeve
collars that clamp the cartridge sleeve to the shaft sleeve may be used on hardened
shatt sleeves.

General Instructions

3.2
3.3

3.4

3.5

Ensure that the bearing assembly is mounted correctly (¢entral and square) to the
pump pedestal and securely fastened.

Ensure that all fit locations on the pedestal ara clean and free of burs,

Clean the pump shaft/sleeve surface, making sure it is clean of product and rust and
has no burrs.

If the pump design requires it, bolt seal adapter plate to equipment case/pedestal
(hand tighten onty).

Locate the seal fit of the adapter to the shaft by use of a dial indicator or cantering jig.
The equipment shaft must be concentric to the seal adapter bore to within 0.38 mm
(0.015 inch). See Figure 5.

Center Adapter Plate to Shaft Figure 5

Adapter to be Concentric
with Shaft within 0.38 mm
(0.015 inch)

(I




3.6 Foradapters provided with a centering jig, simply insert the centering jig into the
adapter and tighten adapter bolts, alternately adjusting the cover location until the
centering jig can be removed by hand.

3.7 Apply a light coat of O-ring lubricant to the seal sleeve O-ring. (Silicone grease must
be used with EPDM gaskets.)

Warning: Do not apply anti-seize or other lubrication to the pump shaft/sleeve. Keep
the shaft/sieeve clean and dry. The use of lubricants will cause lmproper clamping
pressure by the clamp collar,

3.8 Orient the barrier inlet and outlet ports as Hlustrated. See Figure 6. If the ports are not
located 180° apart, position the outiet port at top dead center or as near 10 that as
possible.

Barrier Port Orientation Figure 6

Barrier Qutlet

Barrier inlet

4  Wet-Side (Impeller-Side) Installation

The following steps describe installation of the seal cartridge mounted on the wet, or
impeller, side of the equipment case. If your cartridge is designed to mount on the dry, or
bearing, side of the equipment case, skip to section 5.

4.1  Seal chamber face runout (perpendicularity) should be less than 0.001 mm per mm
(0.001 inch per inch) of indicated diameter. See Figure 7.

Check Seal Chamber Face Runout Figure 7

Maximum Acceptable
Runout 0.001 mm per mm
(0.001inch per inch)

of indicated diameter




Lo

4.2 Seal chamber concentricity shoukd be less than 0,38 mm (0.015 inch). See Figure 8,
Seal life varies with afignment. Poor shaft alignment will reduce seal lite.

Check Seal Chamber Concentricity Figure 8

0.38 mm (0.015 inch} Maximum Seal
Chamber Concentricity Runout

4.3 Itis advisable to hold the inner gland gasket in place in the gland groove with contact
adhesive or vacuum grease (in spots only).

With the seal clamp collar facing toward the bearing assembly, slide the complete
cariridge over the pump shaft/sleeve and push the assembly back into the pump
case. See Figure 9.

Warning: Do not hammer on or push against the cartridge sleeve,
Do not secure the gland retaining screws to the equipment casing at this time.

Inserting Cartridge Figure 9

Push on Gland to Slide —p»
the Seal Over the Shaft —g»

Do Not Hammer or -
Push on Seal Sleeve ©

i

)

4.4 If the seal is mounted directly on the shaft, rather than on the equipment sleeve,
install the impeller spacer sleeve (possibly modified).

4.5 Install the impeller and suction cover.
4.6 Make any necessary impeller adjustments.

Warning: Loosen the bearing assembly and drive beits oniy enough to make the
adjustments, Fully retighten the bearing assembly and belts after adjustment,




m

4.7  Check the orientation of the gland ports and reposition as necessary. See Figure 6.

48 Insert the retaining screws through the rear face of the pump case and screw into the
seal gland. Tighten the retaining screws evenly to pull the seal into the pump case.

See Figure 10,

Cartridge in Place (Wet Side)

Figure 10

5 Dry-Side (Bearing-Side) Installation

The foliowing steps describe installation of the seal cartridge mounted on the dry, or

bearing side of the equipment case. If your cartridge is designed to mount on the wet, or
impedler side of the equipment case, refer to section 4. If you have completed section 4,

skip to section 6,

5.1  Seal chamber concentricity should be less than 0.38 mm (0.015 Inch). Poor shaft

alignment can reduce seal life. See Figure 11.

Check Seal Chamber Concentricity

Figure 11

0.38 mm {0,015 inch)
Maximum Seal Chamber
. Concentricity Runout

Ry

Wrgpt®




5.2 Seal maunting runout (perpendicularity) should be less than 0.001 mm per mm
(0.001 inch per inch) of indicated diameter. See Figure 12. When the equipment case
and shatft are properly aligned, secure the case in place.

Check Seal Chamber Face Runout Figure 12

Maximum Acceptable Runout
0.001 mm per mm (0.001 inch
per inch) of indicated diameter

5.3  With the seal clamp collar facing toward the bearing assembly, siide the complete
cartridge over the pump shaft/sleeve and push back toward the bearing housing, See
Figure 13. If the gland screws are too long to insert with the cartridge in place, insert
them through the gland before sliding the cartridge fully onto the shaft.

Inserting Cartridge Figure 13

Push on Gland to Slide
the Seal Qver the Shaft -

Do Not Hammer or ®—>
Push on Seal Sleeve -

gt

54 |f the seal is mounted directly on the shatt, rather than on the equipment sieeve,
install the impeller spacer sleeve (possibly modified).

5.5 Position and lightly secure the equipment casing in ptace. Do not secure the gland
retaining screws to the equipment casing at this time.

5.6 Check the orientation of the gland ports and reposition as necessary. See Figure 6.
5.7 Install the impelier and suction cover,
5.8 Make any necessary impeller adjustments,




5.9 Slide the seal cartridge up to the equipment case. Insert the gland retaining bolis
through the gland holes and screw into the threaded holes on the face of the
equipment case. Tighten the retaining bolts evenly in opposing pairs. See Figure 14,

Cartridge in Place (Dry Side) Figure 14

Completing Instaliation

6.1  Evenly tighten the Socket Head Cap Screws of the 2-piece split clamp collar, the Hex
Head Cap Screws of the 3-piece shrink disk collar, or the Set Screws of the 1-piecs
sleeve collar to the proper torque values listed below.

TORQUE VALUES
N-m
(ft-Ibs)

" Set Screw [fSet Screw Penetrating

[ Split Clamp §Shrink Disk .
- ' . Clamping {Cup Point)

Clamp-

| (Dog Poiny |
- Anfysu Aghy,su Alioy Steel sustgn:lu m
14 14-16 5-8 9-11
{(10-12) (4-6) (7-8)
516" 33-35 2730 14-16 18-20
(24-26) (20-22) (1012)  (13:15)
am 54-61 33-37 24-27 30-34
(40-45) (24-27) (18-20)  {22-25)
172 122186 68-75 54-57 81-84
{90-100) (50-55) (4042)  (B0-82)




6.2 Remove the setting plate screws. With a screwdriver, pry the setting plates clear of
the gland and remove them. Keep the setting plates and screws with the seal at all
times. See Figure 15.

Setting Plate Removal Figure 15

Cantering/cetting plate shown in the
installed position for shipping, seal
instatlation and maintenance.

A screwdriver is used to lever
the centering/setting plate out.

Centering/Setting plate shown in
the stored position for equipment
operation.

7 Barrier Fluid Piping Plans

7.1  Typical installation for a Plan 54 support system, pressurized water barrier fluid
circulation by extemnal system. See Figure 16.

See Flowserve Piping Plan Guide FTA160 or your local Flowserve representative for
best practice guldelines for installation of Plans 53A, 53B or 53C.

Note: The SLM-6200 has been designed to leak water bayrier Huid into the process
at 43iters (1 gallon) per day. Barrier fluid must be compatable and abla to be refilled
while pressurized, if another barrier fluid is used leakage will increase.

Plan 54 Figure 16

barrier outlet

HIRER A

s o PR |
" barrier inlet

<




7.2 Connect the seal gland barrier outlet (BO) port 1o the return side of the external
system. 3/4” tubing is recommended for the seal circulation piping on both outlet and
inlet runs. Piping runs should be smooth, with a minimum number of tums. Tums
should be accomplished by large radius bends rather than elbow fittings.

7.3 Connect the seal gland barrier inlet (Bl) port to the supply side external system.

7.4 Connect a regulated pressure source and and pressure gages to manitor the barrier
pressure. Barrier fluid temperature must be kept below 79°C (175°F).

7.5  Your SLM-6200 Mechanical Seal is now ready for operation.

Warning: To ensure that the mechanical seal does not run dry, ieave motor v-belts or
drive coupling off the pump untii the motor has been tested for rotation.

Note: For any subsequent impeller or bearing adjustment, reverse steps 6.1, and 6.2.
If any problems arise during installation, Do not try to force anything, contact your
nearest Flowserve Sales and Service Representative or Authorized Distributor.

8 Start Up and Shut Down Procedures for the SLM-6200
Slurry Seal

The SLM-6200 seal incorporates its own operating environment. To insure the proper
conditions in this envirenment, observe the following procedures for pump operation:

8.1 Pump Start-Up

8.1.1 Pressurize the water barrier fluid system to 2 bar (30 psi) above the
maximum expected seal chamber pressure and be sure it is flowing.

8.1.2 Open the valva on the suction line to ensure that the pump is fully flooded
with product.

8.1.3 A pump flooded with liquid must be ensured, before starting. If possible, open
washout/bleed venting vaive to release any air that may be trapped in the
piping. Close the valve after a steady stream of liquid flows from it. If fitle or
no liquid appears, do not start the pump. This means that parl of the piping
system is blocked with product.

8.1.4 Partially open the discharge valve 1o ensure that water hammer or cavitation
does not ocour at start-up.

8.1.5  After start up, slowly open the discharge valve. This will keep a false/artificial
head/back-pressure on the pump until the line fills,

8.2  Pump Shut-Down
8.2.1 Stop the pump.
8.2.2 Close the discharge valve.
8.23 Close the suction valve.

8.2.4 Before depressurizing the water barrier system, drain all product from the
pump seal chamber or flush with clean water or process fluid to prevent
solids in the slurry (either free solids or dissolved solids that will precipitate
out when temperature is reduced during standby) fram settling in the seal
chamber or volute. This also prevents product from contaminating the barrier
system when barrier pressure is released.




- " TO REORDER REFER TO
FLOWSERVE BIM #
N FO.

9 Generai Operation

Pressure must be maintained on the barrier fluid above product-side pressure at all times
whenever praduct will be present in the seal chamber. f the barrier fluid ever becames
contaminated with product, the barrier system must be flushed and cleaned.

10 Repair

This product is a precision sealing device. The design and dimension tolerances are critical
to seai performance. Only parts supplied by Flowserve should be used to repair a seal. To
order replacement parts, refer to the part code and B/M number. A spare backup seal
should be stocked to reduce repair time,

When seals are retumed to Flowserve for repair, decontaminate the seal assembly and
include an order marked * Repair or Repiace.” A signed certificate of decontamination
must be attached. A Material Safety Data Sheet (MSDS) must be enciosed for any
product that came in contact with the seal. The seal assembly will be inspected and, it
repairable, it will be rebuilt, tested, and returned.

For technical assistance or additional seal sizes and canditions not iisted, contact your local
Flowserve Sales and Service Representative or Authorized Distributor.
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INSTALLATION INSTRUCTIONS JOHN CRANE CTI1-301L

1800 West 13" St___Deer Park, TX 77538 281-680-1500

SUBJECT: HEAVY DUTY COUPLINGS TYPE TLC ISSUE: 07

DATE: 07/2001

GENERAL DESCRIPTION

The TLC coupting is a precision built 8-link coupling comprising two flexible disc assemblies connected by a torque
tube. The flexing discs are stainless steel, the bolts high tensile steel and the other components forged and
machined carbon steel. Alternate materials are available and, if supplied, are listed on the assembly drawing.

HANDLING AND STORAGE

1.

The coupling is normally dispatched with standard commercial packing. The packing case should
contain a copy of the appropriate assembly drawing (if requested), the Instailation and Maintenance
Instructions and a Balancing Certificate (if Dynamic Balancing required).

During transport, handling and storage, the gagging sieeves (painted red for identification) should
be in position. '

NOTE: Gagging sleeves are supplied only when required for the application, NOT with every
coupling.

The coupling should be stored horizontally and should not be kept on end for long periods.
Avoid shocks during handling and protect against corrosion if stored for long periods.
On receipt and immediately before assembly, check that items are undamaged and that pilots and

recesses are free from burmrs. if a balanced unit is supplied note the location and orientation of any
match marks.

- Hub Bolts
1‘ “_ Gagging Sleeves
é r Gagging Bolts

q

e — o e E——

L1

t« Hub Jﬂ- Transmission Unit --L' Hub =

le———— Coupling Assembly

Figure 1

PREPARED: APPROVED: Oj’[ ER4121  PAGE10F4




INSTALLATION INSTRUCTIONS JOHN CRANE CTI-301L

1800 West 13" St Deer Park, TX 77636 281-680-1500

SUBJECT: HEAVY DUTY COUPLINGS TYPE TLC DATE: 07/2001

ISSUE: 07

LT

INSTALLATION PROCEDURE

e

Reference the assembly drawing(s) for all dimensions.

Inspect the coupling to insure that it is undamaged and note any match marks that must be

aligned when the coupling is installed.

Disassemble the coupling by removing the hub bolts on each end. Fit the appropriate hubs

(and/or adapters) to the driver and driven shafts in the usual manner insuring that the shaft ends are
flush with the faces of the hubs (Figure 2). For ‘interference fits’ we recommend heating the hubs in oil
or oven and quickly positioning on shafts (do not use spot heat or exceed 360° F (177° C) as this may
cause flange distortion).

If hubs are to be hydraulically fitted, refer to Cl-01 for recommended procedure.

NOTE: If axial setting adjustments are necessary (see Step 5) corrections can be made on
straight cylindrical shafts by overhanging the hub. Hub overhang must not exceed
0.13 inch (3.3 mm) and shaft must never extend beyond the hub face. Axial adjustment
of hubs is not recommended for tapered shafts.

Check that the hub pilots and flange diameters are concentric to the center of rotation to within

0.004 inch (0.1 mm) tota indicator runout (T.4.R.) and that the hub face is square to the center of rotation
to within 0.004 inch (0.1 mm) T.LR. (Figure 2). Refer to any specific requirements or standards for
maximum allowable value.

Check the distance between shaft ends (DBSE) taking into account, where applicable, any axial
movement that may occur in operation (i.e., thermal expansion, magnetic center location, etc.).
The final operating distance must equal that shown on the assembly drawing.

NOTE: When equipment can not be moved to obtain the correct DBSE, axial adjustments are
possible by overhanging hubs on cylindrical straight shafts (see Step 3). f hub
adjustments are made, the mating face to face dimension (taking into account any
axial movement that may occur in operation) must equal the overall free length of the

transmission unit (Figure 3).

-

— FacetoFace —-

Figure 2 Figure 3

PAGE 20F 4




INSTALLATION INSTRUCTIONS JOHN CRANE CTI1-301L

1800 West 13" St Deer Park, TX 77536 281-880-1500

. ISSUE: 07
SUBJECT: HEAVY DUTY COUPLINGS TYPE TLC SATE: 0712001

ALIGNMENT
GOOD ALIGNMENT IS THE KEY TO TROUBLE FREE RUNNING AND CARE AT THE INSTALLATION STAGE
WILL BE AMPLY REPAID.

Normal fitting practice will usually produce alignments well within what is required, but any specific requirements on
the assembly drawing must be observed.

The instructions in CA-300, “Coupling Alignment — Graphical Method" are recommended as a standard alignment
procedure. Your local John Crane Flexibox representative can offer the alignment equipment packages and any
additional worksheets upon reguest.

Generally, shaft alignment should be within 0.001 inch/inch (mm/mm) of flange diameter for angular readings and
0.001 inch/inch (mm/mm) of shaft separation for parallel offset readings.

Equipment should be doweled after alignment.

NOTE: If actual shaft separation is greater than anticipated and equipment can not be moved to
align correctly, it may be possible to correct the error when installing hubs (See page 2).

INSTALLING TRANSMISSION UNIT

1. Identify the driving and driven end of the transmission unit (if suitably marked) while removing
the gagqing screws and gagging sieeves (painted red for identification). Reinstall the gagging
screws and compress (by tightening screws) each disc unit assembly by equal amounts unti
the overall length of the transmission unit is less than the hub flange separation, thus enabling
the transmission unit to be inserted between hubs.

Compress both ends equally, do not over-compress.

NOTE: Short shaft separations do not permit the use of gagging screws on some sizes. For
these applications, compression of the transmission unit is possible by hand for all small
sizes and using clamps or similar tools for large units. Screwdriver siots are provided for
prying the unit during instaltation.

2. Check that all pilots and recesses are free of burrs. Bring the compressed transmission unit into

position between the hubs, making sure to align any match marks. Loosely install one hub bolt
at each end to help align boit holes later.

3. Gradually remove gagging screws insuring that pilots and recesses are engaged parallel and square

to the flange faces. Insert hub bolts and tighten to the torque values given on page 4. In many cases,
hub bolts are also used as gagging screws and must be reinserted as hub bolts.

Do not tighten hub bolts with gaqaing screws installed.

4. With the coupling bolted in position, check that the ‘ag fitted' concentricities correspond with
those achieved during alignment.

PAGE 3 OF 4
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INSTALLATION INSTRUCTIONS JOHN CRANE CTI'301 L

1800 West 13" St Deer Park, TX 77536 281-680-1500

. . "| ISSUE: 07
SUBJECT: HEAVY DUTY COUPLINGS TYPE TLC DATE: 07/2001

TIGHTENING TORQUES

The bolts are supplied pre-lubricated and no further lubricant should be applied. The tabie below gives figures for
nommal use. Occasionally, for particular duties the figure may vary and in such cases the required torque values will
be quoted on the assembly drawing(s) supplied with the eoupling. '

Torque - Ft. Lbs. (Nm Torque - Ft. Lbs. (Nm)

Coupling Size Standard Hub Large Hub Coupling Size Standard Hub Large Hub
0300 20 (27) 60 (81) 6000 560 (759) Not Applicable
0500 40 (54) 95 (129) 6010 150 (203) 270 (366)
0750 60 (81) 150 {203) 8500 270 (366) 270 (366)
1050 g5 (129) 150 (203) 9009 370 (502) Not Applicable
1400 150 (203) Not Applicable 2012 370 (502) Not Applicable
1500 160 (203) 270 (366) 9013 270 (366) 430 (583)
1850 270 (366) Not Applicable 9015 560 (759) Not Applicable
2000 150 (203) 95 (129) 9017 430 (583) 270 (366)
2600 270 (366) 95 (129) 9021 270 (366) 430 (583)
3000 370 (502) Not Applicable 9022 800 (1085)  Not Applicable
3350 95 (129) 150 (203) 9036 430 (583) 645 (875)
4200 370 (502) Not Applicabie 9049 645 (875) Not Applicable
4250 150 (203) 160 (203)

REMOVAL OF TRANSMISSION UNIT

1. Remove hub bolts from each end of coupling. Using the gagging screws (or hub bolts) install and
compress {by tightening screws) each disc unit assembly by equal amounts until the transmission
can be removed from between the hubs. If necessary, ‘crack’ the pilot fits using the hub bolts threaded
into the tapped holes of each hub flange.

MAINTENANCE AND INSPECTION

1. Under normal operating conditions no servicing or maintenance should be necessary. Periodicaily
the bolts should be checked for tightness and the discs checked for any visible signs of distress.
If the hubs or shafts have been disturbed for any reason alignment must be checked.
Any dismantling or remedial work on the disc units will invalidate the dynamic balance.

2. Inthe event of failure it is essential that the true cause of failure is found and corrected before a
new unit is put into service.

The most likely faults will be excessive misalignment, extreme overicad, or a combination
of both.

3. ltis recommended that all self-locking fasteners be replaced after 10 usages.
WARNING
All rotating power transmission products are potentially dangerous. They should be used according to the

manufacturer's recommendations and appropriate safety standards. It is the responsibility of the user to
comply with any such standards.

PAGE4 OF 4
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