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This manual provides instructions for the Instaliation, Operation, and Maintenance of the
Goulds Model 3910 Vertical Bearing Frame In-Line Pump designed to AP{* Standard 610. This
manual covers the standard product plus common options that are available. For special
options, supplemental instructions are supplied. This manual must be read and understood
before installation and maintenance.

The design, materials, and workmanship incorporated in the construction of Goulds pumps
make them capable of giving long, trouble-free service. The life and satisfactory service of any
mechanical unit, however, is enhanced and extended by correct application, proper
installation, periodic inspection, condition monitoring and careful maintenance. This instruction
manual was prepared to assist operators in understanding the construction and the correct
methods of installing, operating, and maintaining these pumps.

Goulds shall not be liable for physical injury, damage or delays caused by a failure to
observe the instructions for Installation, Operation, and Maintenance contained in this
manual.

Warranty is valid only when genuine Goulds parts are used.

Use of the equipment on a service other than stated in the order will nullify the warranty,
unless written approval is obtained in advance from Goulds Pumps, Inc.

Supervision by an authorized Goulds representative is recommended to assure proper
instaliation.

Additional manuals can be obtained by contacting your local Goulds representative or by
calling 1-800-446-8537.

THIS MANUAL EXPLAINS

B Proper Installation

B Start-up Procedures

B Operation Procedures

B Routine Maintenance

B Pump Overhaul

B Trouble Shooting

B Ordering Spare or Repair Parts

* American Petrcleum Institute
1220 L Strest, Northwest
Washington, D.C. 20005
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IMPORTANT SAFETY NOTICE

To: Our Valued Customers

User safety isamajor focus in the design of our products. Following the precautions outlined in this
manual will minimize your risk of injury.

ITT Goulds pumps will provide safe, trouble-free service when properly installed, maintained, and
operated.

Safe installation, operation, and maintenance of ITT Goulds Pumps equipment are an essential end user
responsibility. This Pump Safety Manual identifies specific safety risks that must be considered at all
times during product life. Understanding and adhering to these safety warnings is mandatory to ensure
personnel, property, and/or the environment will not be harmed. Adherence to these warnings alone,
however, is not sufficient — it is anticipated that the end user will al'so comply with industry and corporate
safety standards. Identifying and eliminating unsafe installation, operating and maintenance practicesis
the responsibility of al individualsinvolved in the installation, operation, and maintenance of industrial
equipment.

Please take the time to review and understand the safe installation, operation, and maintenance guidelines
outlined in this Pump Safety Manual and the Instruction, Operation, and Maintenance (IOM) manual.
Current manuals are available at www.gouldspumps.com/literature_ioms.html or by contacting
your nearest Goulds Pumps sales representative.

These manuals must be read and under stood before installation and start-up.

For additional information, contact your nearest Goulds Pumps sales representative or visit our Web site at
www.gouldspumps.com.
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SAFETY WARNINGS

Specific to pumping equipment, significant risks bear reinforcement above and beyond normal safety precautions.

A\ WARNING

A pump is apressure vessel with rotating parts that can be hazardous. Any pressure vessel can explode,
rupture, or discharge its contents if sufficiently over pressurized causing death, personal injury, property
damage, and/or damage to the environment. All necessary measures must be taken to ensure over
pressurization does not occur.

A\ WARNING

Operation of any pumping system with a blocked suction and discharge must be avoided in all cases.
Operation, even for abrief period under these conditions, can cause superheating of enclosed pumpage and
result in aviolent explosion. All necessary measures must be taken by the end user to ensure this condition is
avoided.

A\ WARNING

The pump may handle hazardous and/or toxic fluids. Care must be taken to identify the contents of the pump
and eliminate the possibility of exposure, particularly if hazardous and/or toxic. Potential hazards include, but
are not limited to, high temperature, flammable, acidic, caustic, explosive, and other risks.

A\ WARNING

Pumping equipment Instruction, Operation, and Maintenance manuals clearly identify accepted methods for
disassembling pumping units. These methods must be adhered to. Specifically, applying heat to impellers
and/or impeller retaining devicesto aid in their removal is strictly forbidden. Trapped liquid can rapidly
expand and result in aviolent explosion and injury.

ITT Goulds Pumps will not accept responsibility for physica injury, damage, or delays caused by afailure to
observe the instructions for installation, operation, and maintenance contained in this Pump Safety Manual or the
current IOM available at www.gouldspumps.com/literature.
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SAFETY

DEFINITIONS

Throughout this manual the words WARNING, CAUTION, ELECTRICAL, and ATEX are used to indicate
where special operator attention is required.

Observe all Cautionsand War nings highlighted in this Pump Safety Manual and the |OM provided with
your equipment.

/N WARNING
Indicates a hazardous situation which, if not avoided, could result in death or seriousinjury.

Example: Pump shall never be operated without coupling guard installed correctly.

A\ cAUTION
Indicates a hazardous situation which, if not avoided, could result in minor or moderate injury.

Example: Throttling flow from the suction side may cause cavitation and pump damage.

/A ELECTRICAL HAZARD
Indicates the possibility of electrical risksif directions are not followed.

Example: Lock out driver power to prevent electric shock, accidental start-up, and physical injury.

@> When installed in potentially explosive atmospheres, the instructions that follow the Ex symbol must be

followed. Personal injury and/or equipment damage may occur if these instructions are not followed. If there
isany question regarding these requirements or if the equipment is to be modified, please contact an ITT
Goulds Pumps representative before proceeding.

Example: @ Improper impeller adjustment could cause contact between the rotating and stationary
parts, resulting in a spark and heat generation.
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GENERAL PRECAUTIONS

A\ WARNING

A pump is apressure vessel with rotating parts that can be hazardous. Hazardous fluids may be contained by the
pump including high temperature, flammable, acidic, caustic, explosive, and other risks. Operators and
maintenance personnel must realize this and follow safety measures. Personal injuries will result if procedures
outlined in this manual are not followed. ITT Goulds Pumpswill not accept responsibility for physical injury,
damage or delays caused by afailure to observe the instructions in this manual and the IOM provided with your
equipment.

General Precautions

WARNING NEVER APPLY HEAT TO REMOVE IMPELLER. It may explode due to

trapped liquid.
WARNING NEVER use heat to disassemble pump due to risk of explosion from tapped liquid.
WARNING NEVER operate pump without coupling guard correctly installed.
WARNING @ srlifr:]/ER run pump below recommended minimum flow when dry, or without
WARNING A ALWAY Slock out power to the driver before performing pump maintenance.
WARNING NEVER operate pump without safety devicesinstalled.
WARNING @ NEVER operate pump with discharge valve closed.
WARNING @ NEVER operate pump with suction valve closed.
WARNING | & DO NOT change service application without approval of an authorized ITT

Goulds Pumps representative.

Safety Appare:
+ Insulated work gloves when handling hot bearings or using bearing heater
+ Heavy work gloves when handling parts with sharp edges, especially
WARNING impellers
+ Safety glasses (with side shields) for eye protection
+ Steel-toed shoes for foot protection when handling parts, heavy tools, etc.
+ Other personal protective equipment to protect against hazardous/toxic fluids

Receiving:

Assembled pumping units and their components are heavy. Failure to properly lift
and support equipment can result in serious physical injury and/or equipment
damage. Lift equipment only at specifically identified lifting points or as
instructed in the current IOM. Current manuals are available at
www.gouldspumps.com/literature_ioms.html or from your local ITT Goulds
Pumps sales representative. Note: Lifting devices (eyebolts, slings, spreaders, etc.)
must be rated, selected, and used for the entire load being lifted.

WARNING

Alignment:

WARNING | & Shaft alignment procedures must be followed to prevent catastrophic failure of
” | drive components or unintended contact of rotating parts. Follow coupling

manufacturer’ s coupling installation and operation procedures.
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General Precautions

Before beginning any alignment procedure, make sure driver power islocked out.

WARNING & Failure to lock out driver power will result in serious physical injury.
Piping:
Never draw piping into place by forcing at the flanged connections of the pump.
CAUTION | (& | Thismay impose dangerous strains on the unit and cause misalignment between
pump and driver. Pipe strain will adversely effect the operation of the pump
resulting in physical injury and damage to the equipment.
Flanged Connections:
WARNING Use only fasteners of the proper size and material.
WARNING Replace all corroded fasteners.
WARNING Ensure all fasteners are properly tightened and there are no missing fasteners.
Startup and Oper ation:
WARNING | €< | Wheninstalling in apotentially explosive environment, please ensure that the
motor is properly certified.
\ | Operating pump in reverse rotation may result in contact of metal parts, heat
WARNING @ generation, and breach of containment.
WARNING & Lock out driver power to prevent accidental start-up and physical injury.
| Theimpeller clearance setting procedure must be followed. Improperly setting
WARNING @ the clearance or not following any of the proper procedures can result in sparks,
unexpected heat generation and equipment damage.
If using a cartridge mechanical seal, the centering clips must be installed and set
WARNING | € | screwsloosened prior to setting impeller clearance. Failure to do so could result
in sparks, heat generation, and mechanical seal damage.
\ | The coupling used in an ATEX classified environment must be properly certified
WARNING | (& and must be constructed from a non-sparking material.
WARNING Never operate a pump without coupling guard properly installed. Personal injury
will occur if pump is run without coupling guard.
\ | Make sureto properly lubricate the bearings. Failure to do so may result in excess
WARNING | (& heat generation, sparks, and / or premature failure.
The mechanical seal used in an ATEX classified environment must be properly
CAUTION €x) | certified. Prior to start up, ensure all points of potential leakage of process fluid to
the work environment are closed.
| Never operate the pump without liquid supplied to mechanical seal. Running a
CAUTION €x) | mechanical seal dry, even for afew seconds, can cause seal damage and must be
avoided. Physical injury can occur if mechanical sed fails.
WARNING Never_ attempt to replace packing until the driver is properly locked out and the
coupling spacer is removed.
WARNING | ¢x) | Dynamic sealsarenot alowed in an ATEX classified environment.
DO NOT operate pump below minimum rated flows or with suction and/or
WARNING ¢x) | discharge valve closed. These conditions may create an explosive hazard due to

vaporization of pumpage and can quickly lead to pump failure and physical injury.
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General Precautions

WARNING

Ensure pump isisolated from system and pressure is relieved before
disassembling pump, removing plugs, opening vent or drain valves, or
disconnecting piping.

WARNING

Shutdown, Disassembly, and Reassembly:

Pump components can be heavy. Proper methods of lifting must be employed to
avoid physical injury and/or equipment damage. Stedl toed shoes must be worn at
all times.

WARNING

The pump may handle hazardous and/or toxic fluids. Observe proper
decontamination procedures. Proper personal protective equipment should be
worn. Precautions must be taken to prevent physical injury. Pumpage must be
handled and disposed of in conformance with applicable environmental
regulations.

WARNING

Operator must be aware of pumpage and saf ety precautions to prevent physical
injury.

WARNING

Lock out driver power to prevent accidental startup and physical injury.

CAUTION

Allow all system and pump components to cool before handling them to prevent
physical injury.

CAUTION

€

If pump isaModel NM3171, NM3196, 3198, 3298, V3298, SP3298, 4150, 4550,
or 3107, there may be arisk of static electric discharge from plastic parts that are
not properly grounded. If pumped fluid is non-conductive, pump should be
drained and flushed with a conductive fluid under conditions that will not allow
for a spark to be released to the atmosphere.

WARNING

Never apply heat to remove an impeller. The use of heat may cause an explosion
due to trapped fluid, resulting in severe physical injury and property damage.

CAUTION

Wear heavy work gloves when handling impellers as sharp edges may cause
physical injury.

CAUTION

Wear insulated gloves when using a bearing heater. Bearings will get hot and can
cause physical injury.
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ATEX CONSIDERATIONSand INTENDED USE

Special care must be taken in potentially explosive environments to ensure that the equipment is properly
maintained. Thisincludes but isnot limited to:

1. Monitoring the pump frame and liquid end temperature.
2. Maintaining proper bearing lubrication.
3. Ensuring that the pump is operated in the intended hydraulic range.

The ATEX conformance is only applicable when the pump unit is operated within itsintended use.  Operating,
installing or maintaining the pump unit in any way that is not covered in the Instruction, Operation, and
Maintenance manual (IOM) can cause serious personal injury or damage to the equipment. Thisincludes any
modification to the equipment or use of parts not provided by ITT Goulds Pumps. If thereis any question
regarding the intended use of the equipment, please contact an ITT Goulds representative before proceeding.
Current IOMs are available at www.gouldspumps.com/literature_ioms.html or from your local ITT Goulds
Pumps Sales representative.

All pumping unit (pump, seal, coupling, motor and pump accessories) certified for usein an ATEX classified
environment, are identified by an ATEX tag secured to the pump or the baseplate on which it is mounted. A

typical tag would look like this:
& O

Il 2 G/D T4

The CE and the Ex designate the ATEX compliance. The code directly below these symbols reads as follows:

I = Group 2
2 = Category 2
G/D = Gasand Dust present
T4 = Temperatureclass, canbe T1to T6 (see Table 1)
Tablel
Max permissible Max permissible
surface temperature liquid temperature
Code °F (°C) °F (°C)
Tl 842 (450) 700 (372)
T2 572 (300) 530 (277)
T3 392 (200) 350 (177)
T4 275 (135) 235 (113)
T5 212 (100) Option not available
T6 185 (85) Option not available

The code classification marked on the equipment must be in accordance with the specified area where the
equipment will beinstalled. If it isnot, do not operate the equipment and contact your ITT Goulds Pumps sales
representative before proceeding.
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The use of genuine Goulds parts will provide the safest and

. most reliable operation of your pump. ITT Goulds Pumps 1SO
certification and quality control procedures ensure the parts are
 manufactured to the highest quality and sefety levels.

Please contact your local Goulds representative for details on
genuine Goulds parts.
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PUMP DESCRIPTION . ... .....
NAMEPLATE INFORMATION . . ...
RECEIVINGTHEPUMP ... .. ...
Storage Requirements . . . . . . ..
Handling . . . .. ..........

PUMP DESCRIPTION

The Model 3910 is a vertical bearing frame in-line
centrifugal pump that meets the requirements of API
Standard 610.

The model is based on 4 power ends and 28
hydraulic pump sizes. Groupings are as follows:

S Group 11 pump sizes
M Group 9 pump sizes
L Group 6 pump sizes
XL Group 2 pump sizes

Casing - The casing is a vertical in-line design. The
gasket is fully confined. ANSI Class 300 raised face
serrated flanges are standard; ANSI Class 300 flat
face serrated flanges are available.

Optional casing supports, which provide additional
stability, are also available.

Impeller - The impelier is fully enclosed and key
driven by the shaft. An impelier bolt with lockwasher
prevents axial movement.

Seal Chamber Cover/Stuffing Box Cover - The
3910 is available with a seal chamber cover meeting
API-610 (7th Edition} dimensions for improved
performance of mechanical seals or a stuffing box
cover designed for packing.

Power End - Regreaseable bearings are standard.
The power end is sealed with Goulds designed
labyrinth seals. Pure oil mist lubrication is optionat.
Some machining is required to convert from grease to
oil mist.

Shaft - The shaft is standard with shaft sleeve.

Bearings - The inboard (radial) bearing carries only
radial load; it is free to float axially in the frame. The
outboard (thrust) bearing is shouldered and locked to
the shaft and bearing frame to enable it to carry radial
and thrust loads. All fits are precision machined to
industry standards. The inboard bearing is a single
row deep groove ball bearing. The outboard bearing
is a duplex angular contact bearing, which uses a pair
of single row anguiar contact ball bearings mounted
back-to-back.

Motor Support - The fabricated steel motor support
pilots to the casing and provides a rigid framework for
motor attachment. Combined with the appropriate
motor adapter, many different motor sizes and
mounting arrangements (C-face, P-base, etc.) may be
accomodated.

Direction of Rotation - Counterclockwise (left hand)
as viewed from the driver, looking at the pump shaft.




NAMEPLATE INFORMATION

o

GOULDS PUMPS, INC .
CAUTION: AFTER STARTING DO NOT

OPERATE AGAINST CLOSED VALVE.

SENECA FALLS. N.Y. MADE IN USA
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Fig. 1
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Every pump has a Goulds nameplate that provides
information about the pump. The nameplate is located
on the motor support.

Special tags which provide additional information
{mechanical seal data, etc.} and special tagging
required by customers are also located on the motor
support.

The standard nameplate provides information about
the pump’s rating, bearings, hydrostatic test pressure
of pressure containment parts, construction,
customer’s item number and serial number. Rating
and hydrostatic test pressure are expressed in

English units. Note the format of pump size:
Discharge x Suction - Nominal Impeller Diameter in
inches, for example, 2x3-13 (Fig. 1).

The standard namepilate is alsc available in a version
which expresses the rating and hydrostatic test
pressure in metric units (Fig. 2).

When ordering spare parts you wifl need to identify
pump model, size, serial number, and the item
number of required parts. information can be taken
from the Goulds nameplate. ltem numbers can be
found in this manual.

o

GOULDS PUMPS, INC .

CAUTION: AFTER STARTING DO NOT
OPERATE AGAINST CLOSED VALVE.
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RECEIVING THE PUMP

Inspect the pump as soon as it is received. Carefully
check that everything is in good order. Make notes of
damaged or missing items on the receipt and freight
bill. File any claims with the transportation company
as soon as possible.

STORAGE REQUIREMENTS

Short Term (Less than 6 months)

Goulds normal packaging procedure is designed to
protect pump during shipping. Upon receipt, store in a
covered and dry location.

Long Term {(More than 6 months)

Preservative treatment of bearings and machined
surfaces will be required. Rotate shaft several times
every 3 months. Refer to driver and coupling
manufacturers for their long term storage procedures.
Store in a covered and dry location.

HANDLING
-WARNING

Use care when moving pumps. Lifting equipment
must be able to adequately support the entire
assembly. Hoist bare pump using suitable slings
through the large openings in the motor support (Fig. 3).

Units with drivers mounted are moved with slings
under the pump casing and driver (Fig. 4)

Fig. 4

or with slings through the large openings in the motor
support (Fig. 5).

WARNING -
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SITE/FOUNDATION

A pump should be located near the supply of liquid and to form a permanent, rigid support for the
and have adequate space for operation, pumping unit (Fig. 6). Goulds recommends this
maintenance, and inspection. Be sure to allow for mounting method.

crane or hoist service. . . ) . .
Optional casing supports, which provide additional

Model 3810 in-line pumps are designed to be stability, are also available (Fig. 7).
mounted directly in the piping. The pump casing has o . .
a flat base which may be mounted on a concrete If it is intended that the piping support the pumping

foundation which has been poured on a solid footing. unit, piping supports should be properly designed to
The foundation must be able to absorb any vibration accomodate the weight of the pumping unit.

Fig. 6 l | Fig.7
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ALIGNMENT AND ALIGNMENT PROCEDURE

~ WARNING

To remove coupling guard, refer to coupling guard
assembly/disassembly instructions in Appendix /1.

The points at which alignment is checked and
adjusted are:

+ |nitial Alignment is done prior to operation when
the pump and the driver are at ambient
temperatures.

¢ Finat Alignment is done after operation when the
pump and driver are at operating temperatures.

Alignment is achieved by adding or removing shims
from under the flange of the driver adapter and/or
shifting driver horizontally as needed.

Accurate alignment of the equipment must be
attained. Trouble-free operation can be
accomplished by following these procedures.

ALIGNMENT CHECKS

initial Alighment (Cold Alignment)

* Before Connecting Piping - To ensure alignment
can be oblained.

¢ After Connecting Piping - To ensure pipe strains
haven't aftered alignment. If changes have
occurred, alter piping to remove pipe strains on
pump flanges.

Final Alignment (Hot Alignment)

s After First Run - To obtain correct alignment when
both pump and driver are at operating temperature.
Thereafter, alignment should be checked
periodically in accordance with plant operating
procedures.

ALIGNMENT CRITERIA

Good alignment is achieved when the dial indicator
readings as specified in the alignment procedure are
equal to .002 in. {0.05 mm) Total Indicator Reading
(T.LR.} or or less than when the pump and driver are
at operating temperature (Final Alignment).

SETUP

1. Mount two dial indicators on the pump coupling haif X
so they contact the driver coupling half Y (Fig. 8).

2. Check setting of indicators by rotating coupling half
X to ensure indicators stay in contact with
coupling half Y but do not bottom out. Adjust
indicators accordingly.

v ]

DRIVER | P
END

PU);«‘IP | |

END l J

Fig. 8

MEASUREMENT

To ensure accuracy of indicator readings:

1. Always rotate both coupling halves together so
indicators contact the same point on coupling haif
Y. This will eliminate any measurement problems
due to runout on coupling half Y.,

2. Take indicalor measurements with driver adapter
hold-down bolts tightened. Loosen hold-down
bolts prior to making alignment corrections.

3. Take care not to damage indicators when moving
driver during alignment corrections.



ANGULAR ALIGNMENT

The design of the Model 3910 minimizes angular
misalignment. Steps 3, 4, 7 and 8 of the following
procedure describe correction methods if steps 1,2, 5
and 6 show angular misalignment in excess of .002
in. (0.05mm).

A unit is in angular alignment when indicator A
{angular indicator) does not vary by more that .002 in.
{0.05 mm} as measured at four points 90° apart.

1. Zero indicator A on suction/discharge centerline
{12 o'clock) towards the suction (Fig. 9).

2. Rotate indicators/coupling halves 180° (6 o'clock).
Observe needle and record reading.

3a. Negative Reading - The coupling halves are
tarther apart at the second {6 o’clock) position
than at the initial (12 o'clock) position. Correct by
adding shims in line with the (12 o'clock} position,
or by removing shims in line with the {6 ¢’clock]
position {Fig. 9).

3b. Positive Reading - The coupling halves are
farther apart at the initial (12 o’clock) position
than at the second (6 o’clock) position. Correct
by adding shims in ling with the (6 o'clock)
position, or by removing shims in line with the
{12 o'clock) position {Fig. 9}.

4. Repeat steps 1 through 3 until indicator A reads
.002 in {0.05 mm) or less.

)
C Y
SHIMS SHIMS
(D) ° (S)
Fig. 9

5. Zeroindicator A on transverse centeriine, 90°
clockwise from suction centerine (3 o’clock)
(Fig. 10).

6. Rotate indicators/coupling halves 180" (9 o'clock).
Observe needle and record reading.

7a. Negative Reading - The coupling halves are
farther apart at the second (9 ¢o'clock) position
than at the initial {3 o'clock) position. Correct by
adding shims in line with the (3 o’'clock) position,
or by removing shims in line with the {9 o’clock)
position {Fig. 10).

7b. Positive Reading - The coupling haives are
farther apart at the initial (3 o’clock) position than
at the second (9 o'clock) position. Correct by
adding shims in line with the (9 o'clock) positior,
or by removing shims in line with the (3 o’clock}
position {Fig. 10).

B. Repeat steps 5 through 7 until indicator A reads
002 in. (0.05 mm) or less.

l ]

SHIMS SHIMS

Fig. 10

9. Re-check axial and transverse angular alignment to
ensure adjustment of one did not disturb the
other. Correct as necessary.

PARALLEL ALIGNMENT

A unit is in parallel alignment when indicator P
(parallel indicator) does not vary by more than .002 in.
{0.05 mm) as measured at four points 80" apart.

1. Zero indicator P on suction/discharge centerline
{12 o'clock) towards the suction (Fig. 11).

2. Rotate indicator/coupling halves 180" (6 o’clock).
Observe needle and record reading.

15




3a. Negative Reading - Coupling half X is farther from
the suction than coupling half Y. Correct by
moving driver away from the suction a distance
equal to one-half that of the total reading (Fig. 11).

3b. Positive Reading - Coupling hailf X is closer to the
suction than coupling half Y. Correct by moving
driver towards the suction a distance equal to
one-half that of the total reading (Fig. 11).

4. Repeat steps 1 through 3 until indicator P reads
.002 in. (0.05 mm) or less.

LU 4

dﬁ
(D) Uﬁ{j] (s

5. Zero indicator P on transverse centerline, 80"
clockwise from suction centerline (3 o'clock)
{Fig. 12).

6. Hotate indicators/coupling halves 180" (9 o'ciock).
Observe needle and record reading.

)

Fig. 11

7a. Negative Reading - Coupling half X is farther
away from the initial {3 o’clock) position than
coupling half Y. Correct by moving driver away
from the initial (3 o'clock)} position towards the
second (9 o’'clock) position a distance equal to
one-half that of the total reading (Fig. 12).

7b. Posltive Reading - Coupling half X is closer to the
initiat (3 o'clock} position than coupling half Y.
Correct by moving driver towards the initial (3
o'clock} position away from the second (9 o'clock)
position a distance equal to one-half that of the
total reading (Fig. 12).

8. Repeat steps 5 through 7 until indicator P reads
.002 in. (0.05 mmj} or less.

1R/

(D ) Fig. 12
9. Re-check axial and transverse parallel alignment to
ensure adjustment of one did not disturb the

other. Correct as necessary.

COMPLETE ALIGNMENT

A unit is in complete alignment when both indicators
A (angular) and P (parallel} do not vary by more than
.002 in. {0.05 mm) as measured at four points

90" apan.

1. Zero indicators A and P on suction/discharge
centerline {12 o’clock) towards the suction.

2. Rotate indicators/coupling halves 180 (6 o'clock).
Observe the needles and record the readings.

3. Make corrections as outiined previously.

4, Zero indicators A and P on transverse centerling,
90° clockwise from suction centerline (3 o’clock).

5. Rotate indicators/coupling halves 180" {9 o’clock).
Observe the needles and record the readings.

6. Make corrections as outlined previously.

7. Recheck both axial and transverse angular and
parallel readings to ensure adjustment of one did
not disturb the other.

8. Correct as necessary.




PIPING

Guidelines for piping are given in the "Hydraulic Properly designed and installed suction piping is a
Institute Standards” available from: necessity for trouble-free pump operation. Suction

. ) piping should be flushed BEFORE connection to the
Hydraulic Institute pump.
30200 Detroit Road
Cleveland, OH 44145-1967 1. Use of elbows close to the pump suction flange

. . . ) should be avoided. There should be a minimum

and must be reviewed prior to pump installation. of 2 pipe diameters of straight pipe between the

elbow and suction inlet. Where used, elbows
should be long radius.

2. Use suction pipe one or two sizes larger than the
pump suction, with a reducer at the suction
flange. Suction piping should never be of smaller
diameter than the pump suction.

3. Reducers, if used, should be eccentric, located at
the pump suction flange, with sloping side down.

1. All'piping must be supported independently of, and
line up naturally with, the pump flanges. Inno

Fump must never be throttled on suction side.

case should loads on the pump flanges exceed 5. Suction strainers, when used, must have a net "free

the limits stated in API-610 7th Edition. area" of at least three times the suction pipe area.
2. Piping runs should be as short as possible to 6. Separate suction lines are recommended when

minimize friction losses. more than one pump is operating from the same

3. Ifthe piping is intended to support the pump and source of supply.

motor, as is common with in-line pumps, pipe Suction Lift Conditions

supports should be located close to the pump, 1. Suction pipe must be free from air pockets.

and be designed to support the weight of the o

complete unit. 2. Suction piping must slope upwards to pump.
4. Itis suggested that expansion loops or joints be 3. Alljoints must be air tight.

properly designed and installed in suction and/or

discharge lines when handling fiquids at elevated 4. Ameans of priming the pump must be provided.

temperatures, so linear expansion of piping will Suction Head/Flooded Suction Conditions
not draw pump out of alignment. 1. Anisolation valve should be installed in the suction
. line at least two pipe diameters from the pump
5. The piping should be arranged to allow pump suction to permit closing of the line for pump
flushing prior to removal of the unit on services inspection and maintenance.

handling corrosive liguids.

i . 2. Keep suction pipe free from air pockets.
6. Carefully clean all pipe parts, valves and fittings,

and pump branches prior to assembly. 3. Piping should be level or slope graduaily downward
from the source of supply.
SUCTION PIPING 4. No portion of the piping should extend below pump

suction flange.

5. The size of entrance from supply should be one or
two sizes larger than the suction pipe.

6. The suction pipe must be adequately submerged
below the liguid surface to prevent vortices and
air entrainment at the supply.
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DISCHARGE PIPING

Properly designed and installed discharge piping is a
necessity for trouble-free pump operation. Discharge
piping should be flushed BEFORE connection to the

pump.

1. Isofation and check valves should be installed in
discharge line. Locate the check valve between
isolation valve and pump; this will permit
inspection of the check valve. The isolation valve
is required for priming, regulation of flow, and for
inspection and maintenance of pump. The check
vaive prevents pump or seal damage due to
reverse flow through the pump when the driver is
furned off.

2. Increasers, if used, should be placed between pump
and check valves.

3. Cushioning devices should be used to protect the
pump from surges and water hammer i
quick-closing vaives are installed in system.

FINAL PIPING CHECK
After connecting the piping to pump:

1. Rotate shaft several times by hand to be sure that
there is no binding and all parts are free.

2. Check alignment, per alignment procedure outlined
previously, to determine absence of pipe strain. If
pipe strain exists, correct piping.
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PREPARATION FOR START-UP

CHECKING ROTATION COUPLE PUMP AND DRIVER

1. Lock out power to driver. ' 1. Install and lubricate coupling per manufacturer’s

WARNING instructions.

2. Install coupling guard. Refer to coupling guard
installation instructions in Appendix If.

2. Make sure coupling hubs are securely fastened to
shafts,

3. Unlock driver power. LUBRICATING BEARINGS

4. Make sure everyone is clear. Jog driver just long Grease Lubrication
enough to determine direction of rotation. Pumps are shipped with grease.
Rotation must correspond to arrow on bearing
frame. See Preventive Maintenance section for lubrication

. I ndations.
5. Lock out pawer to driver, ecommendations
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Pure Ofl Mist Lubrication

Pure oil mist is an optional feature for the 3910.
Follow oil mist generator manufacturer’s instructions.
The inlet and outlet connections are located on the
side of the bearing frame.

See Preventive Maintenance section for lubrication
recommendations.

5.

Insert packing, staggering the joints in each ring by 90°.

The siuffing box arrangement in order of installation is:
three packing rings (four on XL group}, lantemn ring
{one piece)}, then three packing rings (Fig. 14).

LEITTTT CAUTION/ [ 1 1T]]

Install the gland halves and gland clamping boits
and eveniy hand tighten the adjusting nuts.

SHAFT SEALING

Mechanical Seal Option

Pumps may be shipped with or without mechanical
seals installed. A common seal used with this model
is the cartridge type. Cartridge seals are preset at the
seal manufacturer’s facility and require no field
settings. Cartridge seals installed by the user require
removal of the holding clips prior to operation,
allowing the seal to slide into place. If the seal has
been instailed in the pump by Goulds, these clips
have already been removed. For other types of
mechanical seals, refer to the seal manufacturer's

PACKING RINGS

WRONG

CORRECT
B Fig. 13

instructions for instatlation and setting.

Connection of Sealing Liquid

For satisfactory operation, there must be a liquid film
between seal faces to lubricate them. Refer to seal
manufacturer's drawing for location of taps. Some
methods which may be used to flush/cool the seal are:

* Product Flushing - In this arrangement, the
pumpage is piped from the casing {(and cooled in
an external heat exchanger when required) then
injected into seal chamber.

External Flush - A clean, cool compatible liquid is
injected from an outside source directly into seal
chamber. Flushing quéxid must be at a pressure 5-15
P51 {0.35-1.01 kg/cm©) greater that stuffing box
pressure. Injection rate should be 12-2 GPM (2-8 LPM).

Other methods may be used which make use of
multiple gland connections and/or stuffing box
conngctions. Refer to documentation supplied with
the pump, mechanical seal reference drawing, and
piping diagrams.

GLAND QUENCH CONNECTION
] /

/LANTERN RING

C >

4

LD S

-

N

) LANTERN RING FLUSH CONNECTION
Fig. 14

Packed Stuffing Box Option

Pumps are shipped without packing or spilt gland
installed. These are included with the box of fittings
shipped with the pump and must be installed before
start-up. The lantern ring is installed at the factory.

Installation of Packing
1. Carefully clean stuffing box bore.

2. Twist the packing just enough to get it around the
shaft {Fig. 13).

20

Connection of Sealing Liquid
1.

i stuffing box pressure is above atmospheric
pressure and pumpage is clean, normal gland
leakage of 40-60 drops per minute is usually
sufficient to lubricate and cool packing; sealing
liquid is not required.

If pumpage is clean, it may be utilized as a product flush.



3. Anexternal sealing liquid is required when:
a. Abrasive particles in pumpage could score
shaft sleeve.
b. Stuffing box pressure is below atmospheric
pressure due to pump running with suction Iift, or
- when suction source is under vacuum. Under
these conditions, packing witl not be cooled and
lubricated and air will be drawn into pump.
if an outside source of clean compatible liquid is
required, the pressure should be 15 PSI (1.01
kg/cmz) above suction pressure. The piping should be
connected to the fantern ring connection.

PRIMING PUMP

Never start the pump uniil it has been properly primed.
Several different methods of priming can be used,
depending upon type of installation and service
involved.

Suction Supply Above Pump
1. Slowly open the suction valve (Fig. 15).

2. Open air vents on the suction and discharge piping
and seal piping until all air is vented and only
liquid flows out.

3. Close the vents.

DISCHARGE
ISCLATION YALVYE

—

CHECK VALVE

Fig. 15

Suction Supply Below Pump

A foot valve and outside source of liquid may be used to
prime the pump. Outside source of liquid can come from
a priming pump, pressurized discharge line, or other
supply (Fig. 16 and 17}.

1. Close discharge valve and open air vents in casing
and seal piping.

2. Openvalve in outside supply line until all air is
vented and only liquid flows out.

3. Close the vents and then the outside supply line.

ll

FROM QUTSIDE
SUPPLY

SHUTOFF
VALVE

CHECK VALVE
DISCHARGE ISOLATION VALVE

Fig. 16

DISCHARGE % ﬂ‘”:l
{SOLATION VALVE
CHECK VALVE !

[]

BY-PASS LINE

SHUT OFF VALVE Fig. 17

Other Methods of Priming Pump
¢ Priming by ejector.

= Priming by automatic priming pump.
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STARTING PUMP

1. Make sure suction valve and any recirculation or

coofing lines are open.

2. Fully close or partially open discharge valve as
dictated by system conditions.

3. Start driver.

4. Slowly open discharge valve until the desired flow is
obtained.

fLHTTT L CAUTION/ f 1T

OPERATION

GENERAL CONSIDERATIONS

Always vary capacity with regulating valve in the
discharge line. NEVER throttle flow from the suction
side.

Driver may overload if the pumpage specific gravity
(density} is greater than originally assumed, or the
rated flow rate is exceeded.

Always operate the pump at or near the rated
conditions to prevent damage resulting from
cavitation or recirculation.

'WARNING

OPERATING AT REDUCED CAPACITY

Damage occurs from:

¢ Increased vibration levels - Affects bearings, seal
chambers/stuffing boxes, and mechanical seals.

¢ Increased radial load - Stresses on shaft and
bearings.

* Heat build up - Vaporization causing rotating parts
to score or seize.

¢ Cavitation - Damage to internal surfaces of pump.

OPERATING UNDER FREEZING
CONDITIONS

Exposure 1o freezing conditions while pump is idle
could cause liquid to freeze and damage the pump.
Liquid inside pump should be drained. Liguid inside
auxiliary piping, if supplied, should also be drained.

SHUTDOWN

1. Slowly close discharge valve.

2. Shut down and lock out driver to prevent accidental

rotation.
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FINAL ALIGNMENT

1. Run the unit under actual operating conditions fora 3. Reinstall coupling guard. Refer o coupling guard
sufficient length of time to bring the pump and installation and disassembiy instructions in
driver to operating temperature. Appendix 1I.

2. Check alignment while unit is still hot per alignment
procedure in Section 3.

DOWELING DRIVER MOTOR ADAPTER

The motor driver adapter may be doweled to the 2. Ream the holes with a Number 7 taper pin reamer
motor suppon, it desired, to positively maintain driver to the proper fit with the taper dowel pins. Pins
position. Two Number 7 taper pins are supplied for should insert to a depth that leaves only the

this purpose. threaded portion exposed when fully seated.

3. Seat taper pins firmly in holes with hardwood block pmmes
or soft faced hammer.

Should it become necessary to remove the dowel

1. Drilltwo holes, one on each side of the motor pins, tighten the hex nuts provided on the pins. If the
adapter, at the locations provided, using a 21/64 pins are not seated deeply enough, a spacer under
in. or "Q" size drill. the hex nut may be required to lift the pins free when

The holes should be drilled through both the motor the hex nut is tightened.

adapter and the top flange of the motor support. This
makes cleaning the metal chips produced from the
drilling and reaming operations easier.
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GENERAL COMMENTS

A routine maintenance program can extend the life of your pump. Well maintained
equipment will last longer and require fewer repairs. You should keep maintenance

records as this will help pinpoint potential causes of problems.

MAINTENANCE SCHEDULE

ROUTINE MAINTENANCE 3 MONTH INSPECTIONS

¢ Bearing lubrication ¢ Check foundation and hold-down bolts for tightness.

¢ Seal monitoring ¢ if pump has been left idle, check packing. Replace
if required.

Vibration analysis

Discharge pressure monitoring

» Pump should be re-greased at least every 3

months (2000 hours) or more often if there are any
Temperature monitoring adverse atmospheric conditions or other conditions
which might contaminate or break down the

grease, or if it is known to have been contaminated.

ROUTINE INSPECTIONS

* Check for unusual noise, vibration and bearing

temperatures. ANNUAL INSPECTIONS
+ Inspect pump and piping for leaks.

¢ Check seal chamber/stuffing box leakage.

¢ Check shait alignment and realign if required.

¢ Check pump capacity, pressure and power. If
pump performance does not satisfy your process

» Mechanical Seal: Shouid be no leakage. requirements, and process requirements have not
changed, pump should be disassembled,
* Packing: Excessive leakage requires adjustment inspected, and wom parts should be replaced.
or possible packing replacement. Refer to Otherwise, a system inspection should be done.

Operation for packing gland adjustment.
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DISASSEMBLY

The coupling guard must be removed for certain
maintenance and adjustments to the pump, such as
adjustment of the coupling, etc. The coupling guard
8. After the coupling guard (501B) is located around should be replaced after maintenance is completed.
the end plate (234B), secure it with a bolt, nut and N - R
two washers through the hole at the lower end of WARNING:
the guard. Tighten securely.

9. Repeat step 8 for the upper end of the guard
{501B).

1. Remove nut, bolt, and washers from upper hole in
the coupling guard (5018).

2. Remove remaining nut, bolt, and washers from
lower hole in coupling guard (501B).

3. Spread opening of coupling guard slightly and lift out.

This completes disassembly of the coupling guard.

AR
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