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) GOULDS PUMPS

SLURRY PUMP DIVISION

Installation, Operation and Maintenance Instructions
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INSTALLATION AND
OPERATING INSTRUCTIONS

INTRODUCTION

This instruction manual is intended to assist those involved with the
installation, operations and maintenance of Goulds SPD slurry pumps. It is
recommended that this manual be thoroughly reviewed prior to installing or
performing any work on the pump or motor.

IMPORTANCE OF INSTRUCTIONS

The design, material and workmanship incorporated in the construction of
Goulds' pumps makes them capable of giving long, trouble-free service. The
life and satisfactory service of any mechanical unit, however, is enhanced and
extended by periodic inspection and careful maintenance. This Instruction
Manual was prepared to assist operators in understanding the construction and
correct methods of installing, operating and maintaining these pumps.

Study and follow the instructions for installation and operation. Keep this
instruction manual handy for reference. Further information can be obtained by
contacting the Slurry Pump Division, P.O. Box 419, Baldwinsville, New York
13027,

SPECIAL WARNINGS

Goulds' Slurry Pump Division will not be liable for any damages or delay caused
by failure to comply with the provisions of this Instruction Manual. This pump
is not to be operated at speeds, working pressure, discharge pressures, or
temperatures higher than, nor used with liquids other than stated in the
original order acknowledgement, without written permission of the Slurry Pump
Division, Goulds Pumps, Inc.

Any modifications to the procedures or requirements covered in this manual
should be in accordance with good engineering and shop practice.

RECEIVING INSPECTION - SHORTAGES

Care should be taken when unloading pumps. If shipment is not delivered in
good order and in accordance with the bill of lading, note the damage or
shortage on both receipt and freight bill. MAKE ANY CLAIMS TO THE
TRANSPORTATION COMPANY PROMPTLY.
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PRESERVATION AND STORAGE

Goulds' Slurry Pump Division's normal domestic shipping and storage preparation
is suitable for protecting the pump during shipment. It also provides
protection during covered storage at the jobsite and for a short period between
installation and start-up. If the pump 1is to be idle and exposed to the
elements for an extended period, either before or after installation, special
precautions are required. One approach is to provide special preservatives and
wrapping before shipment; however, after installation, the protective wrappings
will have been removed. Therefore, application of preservatives after
installation is considered good practice. Hand rotation of the shaft is
recommended every 30 days to prevent damage to bearings.

-—- SPECIAL NOTICE --

ORDERING SPARES

When ordering spare parts for this pump, always refer to the pump serial number
and part number. This will avoid delays in identification. In certain cases
where pumps are furnished with special metals, deliveries are quite lengthy. It
is therefore advisable to anticipate your requirements several months in advance
so that possible long deliveries will not handicap your operation.

INSTALLATION INSTRUCTIONS

VERTICAL DRY PIT PUMPS

LOCATION OF UNIT

The pump should be located in an area free from flooding, with sufficient
overhead height for ease of installation and removal. There should also be
access space around the pump for the required maintenance.

FOUNDATION

The pump foundation must be sufficiently substantial to give rigid support to
the pump and to absorb vibration. The pump casing is typically supported above
the floor with a metal pump support or reinforced concrete piers. Lateral
rigidity is required to minimize vibration in the horizontal plane. Strong
attachment of the piers to the foundation is important to prevent rocking of
the piers. Any movement at the base of the plers results in a larger movement
at the pump.

An anchor bolt assembly has a sleeve to allow lateral movement of the bolt
~after it has been cast in the concrete. Anchor bolts should be located in the
concrete by a template dimensioned from the pump installation drawing. The top
of the sleeve should be temporarily sealed with waste material to prevent
concrete from entering during the concrete pouring operation.

« J =
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DISCHARGE PIPE

The pipe must be supported independently near the pump to prevent any strain
being transmitted to the pump.

It is recommended that a check valve be used in the discharge line to protect

the pump from reverse flow and excessive pressure during a shut down when
there is a high static head.

SUCTION PIPE

The suction pipe should also be supported near the pump and must not have a
flow regulating valve. (A shutoff valve is acceptable.)

Air leaks may cause a reduction in performance or a complete loss of prime if
the pump operates with a suction lift. Excessive friction losses will cause
cavitation.

INSTALLING PUMP ON FOUNDATION

The pump unit is placed on the foundation and leveled with shims at the proper
height to match the piping. Grout under the pads and tighten the anchor bolts
after the grout has hardened. Using nuts under the pads on the anchor bolts to
level and support the unit will not allow the top side nuts to push the pads
tight onto the grout. If the pump unit is not tight on the foundation, there
may be problems with vibration.

An illustration page shows a typical support pad installed on a pier.

OPERATING AND MAINTENANCE INSTRUCTIONS

DRIVE ALIGNMENT

DIRECT CONNECT MOTORS

Check parallel alignment by placing a straight edge across the two coupling
flanges or using a dial indicator. Check angular alignment with a micrometer
or feeler gauge. Measure from the outside of one flange to the outside of the
other at intervals around the periphery of the coupling. Alignment of drive
and pump should be within .003" or within the coupling manufacturers
specifications. See illustration at the end of these instructions.

. DRIVE SHAFTS

A drive shaft is used when the motor is not direct comnnected to the pump.
Depending on the choice, the drive shaft may use flexible couplings or
universal joints.
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Flexible couplings require the same alignment limits as close coupled
applications, but the longer distance between the couplings gives more
allowable parallel offset between the motor and pump for the same angular
misalignment at each coupling. Coupling life depends on good alignment.

Universal joint drive shafts require some parallel offset to cause proper
lubrication of the needle bearings in joints. It is important to have the
motor shaft parallel with the pump shaft.

The manufacturers instructions for the couplings or complete drive shaft must

be followed for proper operation and service life.

LUBRICATION AND SHAFT SEALS

GREASE LUBRICATION

The bearing housing 1is properly filled before shipment. Under normal

conditions, grease should be added as required at regular intervals and care

should be taken not to over-lubricate. Use Shell Alvania No. 2, Mobile Mobilux

No. 2, Texaco Multifak No. 2, Sun 0il Company Prestige No. 42, American 0il

Company Amolith Grease No. 2 or equal. When it becomes necessary to replace the
bearing housing seals, the housing and the bearings should be flushed clean with
a solvent and repacked with new grease. Over-lubrication results in excessive

bearing temperatures.

SHAFT SEALS

Exposed shaft seals, for the beéring housing, should be given a few drops of
oil before the initial start up to insure lubrication. The area around the
shaft seals should be kept clean to avoid excessive wear at the seal lip and
dirt entering the bearing housing.

STUFFING BOX

LUBRICATION

A clear liquid such a water must be supplied at a pressure 10-15 PSI higher
than the liquid pressure inside the pump where the shaft exits the stuffing box
to keep abrasive pumpage out of the sealing surfaces. Grease is used for the
lubricant when water is not available.

General purpose and process pumps have two (2) taps. The second tap 1is usually
plugged but can be used for an outlet when cooling is required for high
temperature application. The outlet has to be restricted to maintain pressure
. inside the stuffing box. Double mechanical seals also require in and out
connections; one or both may be in the gland.
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If the stuffing box 1is on the suction side of the impeller, the 1lubricant
supply pressure is based on the suction pressure. This also applies for pumps
with expellers when the pump 1s not operating. Assume the pressure at the
shaft for all other pumps is the discharge pressure.

PACKING AND ADJUSTMENT

A significant amount of lubricating liquid should leak from gland side of

stuffing box. Operate pump for at least 15 minutes before tightening gland

nuts. Make small, even gland nut adjustments to reduce leakage. Allow adequate
run-in time between adjustments. Acceptable leakage may be from 30 drops per

minute to a small stream to keep the temperature of the leakage below 130°F.

NOTE: Do not overtighten gland nuts. Packing may set permanently and
require removal. Overtightened packing causes excessive friction
between packing and sleeve, and will result in damaged components. A
noticeable temperature increase in stuffing box would 1indicate
insufficient lubrication.

Periodic maintenance is required for all packed stuffing boxes.

Normal shaft runout should be under .005 inch to avoid pounding of stuffing box
packing. With excessive shaft runout, shaft straightening or replacement is
necessary.

When repacking the stuffing box, be sure the packing ends are staggered and the
seal cage is located as shown on the liquid end drawing. Each packing ring
should be formed and cut on a mandrel to obtain the correct size with a minimum
gap at the ends,

PUMP START UP AND OPERATION

Check the following items before the initial pump startup:
i The driver rotation for being correct before the driver is connected to the
pump. Some pumps have parts that could unscrew, causing considerable

damage, if the pump was started in the reverse direction.

2 The shaft turns free by hand with due consideration for normal bearing and
sealing drag. :

3. All foundation, piping and coupling bolts have been properly tightened.

4, The required lubrication has been supplied to all components; bearings,
couplings and stuffing box,

5. The pump is completely primed, i.e. no air in the impeller.
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~J
WARNING: DO NOT OPERATE THE PUMP WITHOUT PROPER DRIVE GUARD IN PLACE.

After the pump has been started monitor the operation for any sign of
developing problems.

Do not continuously operate the pump against a closed discharge valve.
WARNING: OPERATING A PUMP WITH A CLOSED SUCTION AND DISCHARGE VALVE PRESENTS A

CREAT DANGER OF A VIOLENT FAILURE BECAUSE THE HORSEPOWER OF THE
DRIVER IS DIRECTLY CONVERTED TO HEAT INSIDE THE CASING.

MAINTAINED CAPACITY

Pumps having a suction liner or suction wear ring are provided with a method
for repositioning the impeller to restore the proper clearance on the suction
side of the impeller. Wear at this gap will lessen the amount of liquid being
pumped because of excessive leakage through the gap.

Instructions of resetting the impeller clearance are given in the Bearing

Assembly Instructions. The normal clearance is shown on the Liquid End
Assembly drawing or in the liquid end instructioms.

LOCATING PROBLEMS

1. Conditions Causing Insufficient or No Discharge
a. Pump not primed
The pump generally cannot be primed with the shaft turning. Air
leaks may cause pump to lose prime especially at low flow rates while
discharge valve is being opened.

b. Excessive head requirements

Extra pipeline length and increases in pipe elevation require the
pump to develop more head for the same flow rate,

B Insufficient NPSH available

Extra suction pipe length and pump elevation above the water level
reduce the NPSH available to the pump.

d. Worn pump components

Wear at the impeller ring gap increases the internal leakage and is
correctable without disassembly.

e. Insufficient pump speed
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E.

g.

Pipeline or pump clogged or partially clogged.

Wrong direction of rotation

Conditions Causing Excessive Power Consumption

a.

b.

Pump speed too high

Pump not operating at design capacity

Pump is operating at ﬁigher HP point of its performance curve.
Mechanical rubbing or binding of rotating parts

Rubbing at the impeller can cause considerable power loss in the

pump. The equivalent power loss in a bearing or stuffing box would
produce high temperature.

Conditions Causing Excessive Bearing Temperatures

a.

Misalignment of the bearings

This should be checked first if the problem developed immediately
after any work was done that could have changed the bearing
alignment.

Insufficient amount of lubricant

Excessive amount of lubricant

The problem is noticed a short time after lubricant is added to the
bearings.

Deteriorated lubricant

A gradual, over a period of days, temperature rise above the ambient
temperature indicates a deterioration of the lubricant around the
rolling elements provided the bearing is not generating unusual noise.

Bearing failing

This will cause an increase in its noise.

Conditions Causing Excessive Vibration

a.

b.

C.

Partially clogged impeller
Foundation not properly supporting pump

Misalignment
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d. Mechanical defects
Bent shaft, failed bearing, impeller out of balance.
D Conditions Causing Water Hammer

Water hammer is a high pressure surge through a pipeline resulting from an
event that forces all the liquid in the line to rapidly change velocity.

P 1 Rapid valve closing
b. Lack of a vacuum breaker in pipeline going over a hill
e, Full speed filling a pipeline that has a sudden pipe friction

increasing section down stream from the pump.

PUMP LIQUID END

IMPELLER WEAR RING CLEARANCE

The following tabulation gives the wear ring clearance for the pump based on
the size of the discharge:

Pump Discharge Size Clearance
6"-10" .025"
12" ' .030"
16" (035%™
20"-30" . 040"
36"-48" .045"

LIQUID END DISASSEMBLY

Any step requiring removing or separating components also means removal of the
fasteners securing the parts together.

1. Close the valves to the pump and drain the liquid from the pump casing.

2. Remove any equipment, such as drives or drive shaft, above the pump to
allow lifting the rotating element free of the casing.

3. Remove lubricant lines to the stuffing box and the stuffing box cover

drain line. If the drain pipe goes through the casing and into the
stuffing box cover, it must be removed.

-8 -
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9.

10,

Mark the flanges, frame, stuffing box cover, and casing for parts
orientation at reassembly.

Remove the pump rotating assembly from the casing. The wear rings, #475
and #9980, can be removed and replaced if required.

Remove impeller plate #9985,

Pull the impeller, #1101, off the shaft. If wedges are used behind the
impeller, they should be located behind the vanes rather than in the
middle of an unsupported shroud area.

Remove the stuffing box cover, #184, from the shaft assembly.

Remove the shaft sleeve from the shaft. This could be done after step 7.

Remove the gland, packing and lantern ring from the stuffing box.

LIQUID END REASSEMBLY

Reassembly is the reverse sequence of disassembly. The following notes apply:

L

Silicone RTV is used to seal the impeller hub at the shaft sleeve and
impeller plate,

If heat is used to facilitate installation of the impeller on the shaft,
be careful to apply heat gradually to the impeller hub. Hard irons are
also brittle and more likely to crack from thermal shock than cast iron
impellers. :

Tighten the impeller locking screws, #372, to the torque given below:

Screw Size Lb. - Ft.
5/8 - 11 60 - 80
3/4 - 10 90 - 120
7/8 - 9 150 - 180

I = B 240 - 300

Be sure O-ring, #%12F, is in place before the rotating assembly is lowered
into the casing.

If the impeller or wear rings were replaced, loosen the screws fastening
the thrust bearing housing, #134A, to the frame to prevent damage to the
outboard bearing if there is no ring clearance gap when the stuffing box
cover is tightened to the casing.
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PUMP BEARING ASSEMBLY

CLEARANCE ADJUSTMENT

To adjust the impeller wear ring gap:

L.

Loosen the cap screws fastening the thrust bearing housing, #134A, to the
frame.

Uniformly turn jack screws to lift the thrust bearing housing enough for
removing the shims, #330.

Uniformly back off the jack screws, while turning the pump shaft by hand,
until the impeller rubs.

Use feeler gauges and a block to measure the gap between the thrust
bearing housing and frame where the shims were. If the gap is not uniform
around the thrust bearing housing, readjust the jack screws until it is
uniform. |

To the measured gap, add the required ring gap found in the 1liquid end
section or on the liquid end assembly drawing. This is the required shim
stack thickness.

Make up shim stacks. They must have the same thickness to prevent thrust
bearing misalignment.

Jack screw up the thrust bearing housing, install the shims, lower the
housing onto the shims, and secure with cap screws.

Check for uniform gap between the shim stacks to be sure there isn't any
bearing misalignment.

BEARING DISASSEMBLY

The bearing illustration shows ball bearings. Application requirements may
have required roller bearings at one or more of the locations, however that
does not affect these instructions.

Remove the inboard bearing covers and the inboard slinger (deflector).

Remove the cap screws securing the thrust bearing housing to the frame.
Slide the shaft assembly out of the frame.

Remove the outboard bearing cover, #109.

Remove the bearing locknuts and lockwashers. There may be one or two
sets.

= 1O =
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1

Slide the thrust bearing housing towards the radial bearing. Press the
thrust bearing stack off the shaft by pushing against the inner race of
the thrust bearing.

Press the inboard bearing off the shaft. There may be one or two bearings
at the inboard end.

Remove and replace shaft seals as required.

BEARING ASSEMBLY

1.

24

10.

11,

Make sure the shaft and parts are clean and free from nicks or burrs.

Slide the inboard bearing cover and thrust bearing housing to the middle
of the shaft between the bearing seats.

Heat the bearings to 200°F and slide into position against the shaft
shoulders.

Note: 1If there are two (2) separate inboard bearings, #168C, mounted
together, they have to be "Universal Ground" or installed with a .010"
thick spacer shim between the inner races to prevent possible preload at
the outer races.

Install lockwashers and locknuts, tightening as the bearings cool. Set
lockwasher tangs.

Hand pack each bearing envelope one-third full of grease.

Temporarily install the outboard end cover with two cap screws, partially
tight.

Measure the gap between the cover and thrust bearing housing.

Make a shim stack .008" thicker than the measured gap. Remove the cover
and reinstall with the shim.

Note: The object is to have enough end play in the thrust bearing stack
to prevent bearing axial preload from thermal expansion without having
excessive end play.

Install the shaft assembly in the frame. Leave the cap screws which
fasten the thrust bearing housing to the frame loose until the shims have
been made for the impeller clearance,.

Install the inboard bearing covers and deflector.

Continue the pump assembly. Refer back to the liquid end assembly notes.

= Y =
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shims grout
/RESSS 5L 20

do not use nut here
to support pump

TYPICAL INSTALLATION ON THE FOUNDATION
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ITEM

101
105
106
107
126
351A
360B
412F
475
9980
9985
l12C
112D
168C
330
331
332
333
333F
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set

PART NAME

Impeller

Lantern Ring

Packing

Gland

Shaft Sleeve

Gasket

Gasket

O-Ring

Ring, Impeller

Ring, Suction Cover
Plate, Impeller Lock
Bearing, Thrust
Bearing, Thrust
Bearing, Radial

Shim, Impeller Adjustment
Shim, Bearing Cover
Seal, Outboard Grease
Seal, Inboard Grease

Seal, Inboard Grease




BMR555 4/26/88 GOULDS PUMPS INC. e PAGE. AL
SLURRY PUMP DIV. ‘
BILL OF MATERIAL _ SERIAL NO: PM34762
TousT notzeze  TTTTTTTTTTTTTSERIAL NotM3eTez  aTv: 1
CUSTOMER:GOULDS PUMPS CANADA INC.  MODEL : NCD 16X16-33
CUST PO:PB9001/83112  MATERIAL : 3% NICKEL
END USER: CITY OF WINNEPEG ROTATION: CW
DIMENSION DWG:M34762-1 REV.2  CONFIG:COUPLED
SECTIONAL DWG:M34762-2 REV.l DISCH POSzSIDE
INSTRUCTION MANUAL: 300 SUCT. POS. : BOTTOM
WRITTEN:D. SKINNER DATE: 3/14/88 BEARING:1AB MOD. - GREASE
%3812 . e ——
-EEEEEE"‘I"";EEEEEBE-:EE-IEB—EESGEEQEE?E"-""""""EEEHBE"-I-
# INDICATES QUANTITY AS SHOWN. P
. QTY/_ _PART NUMBER
JTEM_  _PARI_NAME _ _HAIEBIAL. PUMP _DRAWING___MAIL REMARKS

HYDROSTATIC TEST: 195 PSIG - HOLD FOR FIVE MINUTES

- - PERFORMANCE TEST: REQUIRED = WITNESSED
(SPECIAL PENALTY FOR EFF. )

PAINT: SPD-STANDARD SURFACE PREPARATION AND PRIMER

NAME PLATE DATA:

SeGw: 1.0y CAPACITY: 11,096 GPM, BHP: 342.8,
TOTAL HEAD: 104 FT., SPEED: TO05 RPM

MOTOR: U.S.E.Ma.s FR. #5810P, 400 HP, T05 RPM
BY CUSTOMER - COMING FOR TEST

VFDz BY CUSTOMER = _COMING FOR 1:ST

QUALITY ASSURANCE PROCEDURE: SPD-MORRIS STANDARD

PUMP - BEARING LIFE: 810, 100¢000 HOURS
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BMR5S55 4/26/88 GOULDS PUMPS INCo . PAGE 2
SLURRY PUMP DIV. A
BILL OF MATERJAL  SERIAL NO: PM34762

SECTICN 1 ACCESSORIES AND REQUIREMENTS SECTION 1

* INDICATES QUANTITY AS SHOWN.

P L S ——————E P 4ttt Kl et d

QTY/  PART NUMBER == _
ITEM_ _PART_NAME _ _MATERIAL  PUMP _DRAWING __ MAIL REMARKS

WATSON FLEXIBLE SHAFTING FOR VERTICAL APPLICATION WITH
400 HP, 705 RPM ELECTRIC MOTOR (OR EXACT EQUAL)

122A  SHAFT ” 1
LOWER SHAFT, WVA-150
5«62 X <313 WALL TUBE X 64.75" LG., DYNAMIC BAL ANCED.
1228 SHAFT STEEL 1  A00049G002 3230
(122A) PUMP FLANGE L
122C  SHAFT STEEL 1 3230
UPPER SHAFT, WVB-150 S
5.62 X <313 WALL TUBE X 120.00" LGaey DYNAMIC BALANCED.

122D  SHAFT STEEL 1 A00079G6002 3230
{122C) MOTOR FLANGE

122E SHAFT STEEL 1 AO00006G0O16 3230 =
(122D) & CUSTOMER MOTOR AT FINAL ASSEMBLY
(CIRCULAR KEY)

122F SHAFT 1l

{122C) H.S< WATSCN STEADY BRG. W91-17-1 FOR

3.19 DIA. SHAFT = - —

383 MECH SEAL 1
(9962)(184) JOHN CRANE SINGLE, MATERIAL 1BIDI
SeGe 1.0y SHAFT SPEED 705 RPM.
ALL IN ACCORDANCE WITH SPEC. PARA 16.3.9 AND
PER ADVNACE REQUISITION BY S. FITZGERALD, 2/19/88.

9551 MISC 1l
(9852) MECHANALYS IS _IRD TYPE 544M SHIELDED VIBRATION
PICK UP.

9715 DET-TEMP 1l

(134A) CONEX R.T.D. 100 OHM PLATINUM 3 WIRE
PART NOeo 43Y3-S5525-T8-MK250A-L = 6.00"
0 DEG. C = {32 DEGa .Ee).q_..___m e ey T BB



y

BMR555 4/26/88 GOULDS PUMPS INC. B  PAGE 4
SLURRY PUMP DIV, X
BILL OF MATERIAL  SERIAL NO: PM34762
SECTION 2 PUMP WET END SECT ION
% INDICATES QUANTITY AS SHOWN. o
| | QTY/ _PART NUMBER
JTEM_ PART NAME _MATERIAL_ PUMP _DRAWING __MATL REMARKS
100 CASING 3% NICKEL 1 0560416590 1053
101 IMPELLER 3% NICKEL 1 056163G470 1053
IMPELLER DIA. : 31.625
2V, DYNAMIC BALANCE TO WITHIN 28 0Z. INCHES
122 SHAFT 1141 STEEL 1 0561626980 2211
126 SHAFT SLEEVE 304SS CAST 1 B00638GO00O 1284
(122-101)
175 COVER-HAND H 3% NICKEL 1 049696G010 1053
{315A)
175A COVER-HAND H 3% NICKEL 1 0523046000 1053
(100)
178 KEY-IMPELLER STEEL 1 AQ0123G0OOl 3230
{101-122)
182 COVER-SUCT. 3% NICKEL 1 0521476010 1053
{100)
184 COVER-ST BOX 3% NICKEL 1 056004G100 1053
(100)
222B  SCR-SOC SET 18-8 SS_ 3 A00104G212 2367
(9962-122) 1/4" X 1-1/2" LG.
222C SCR-SOC SET 18-8 SS 3 A00104G204 2367
(9913-9962) 1/4%" X 3/8% LG.
315A ELBOW-SUCT 3% NICKEL 1 0496776000 1053
{100-315A)
340 MOTOR MOUNT STEEL 1 W00146G000 3230
{CUST. MOTOR)
351 GASKET RUBB CLOTH 1 AQ0l152G008 5120
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BMR555 4/26/88 GOULDS PUMPS INC. . PAGE 5
SLURRY PUMP DIV !

s BILL,UEWHAIERIAngym___SERIALfND:,PH3§762

SECTION 2 PUMP WET END SECTION 2
#* INDICATES QUANTITY AS SHOWN.

——— . —— i~ —— T — — — — ———— —— - T O — ——— S ——————————

QTY/ PART NUMBER

ITEM_ _PART NAME _ _MATERIAL_ PUMP _DRAWING_ __MATL REMARKS
(182-315A) T TR p——
351A  GASKET RUBB CLOTH 1 A00128G001 5120
(100-528J) [
353 STUD-GLAND  BRONZE-40 2 A00118G257 1102
(184-383) 3/4" X 3-3/4" 1G. . .
355  NUT-GLAND BRONZE-40 2 A00102G010 1102
1353)  3/4% — T
357F  NUT—HEX STEEL 16 A00102G013 3230
(3704) _ 1 e P
3576 NUT-HEX STEEL 4 A00102G010 3230
{370X) _3/4n N e e te_eemw—" ..
357H  NUT=-HEX STEEL 16 A00102G004 3230
(370Y) 3/8" S S o i
357J  NUT-HEX STEEL 2 A00102G004 3230
(3702) 3/8% riy——————————
3608  GASKET RUBB CLOTH 1 A00057G001 5120
(100-175A) BT ey ———
360L  GASKET RUBB CLOTH 1 A00152G007 5120
(175-3154) ol S
370K  SCREW-HEXCAP STEEL 24 A001006401 3230

(100-182) 1% X 2-1/4" LG.

370L SCREW-HEXCAP STEEL 8 AO0D100G303 3230
(100-175A)  3/4"™ X 1=3/4" |1Ga — S

370M SCREW-HEXCAP STEEL 24 A00100G410 3230
- {100-184-228) 1" X 3-1/4" 1Gs -

370P SCREW-HEXCAP STEEL 4 A00100G400 3230
(184=-228) 1% X 2" LG.
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BMR555 4/26/88 GOULDS PUMPS INC. - PAGE 6
SLURRY PUMP DIV. \
BILL OF MATFRIAL  SERIAL NO: PM34762
SECTION 2 PUMP WET END SECTION 2
* INDICATES QUANTITY AS SHOWN. I g .
_ QTY/  PART NUMBER -
JIEM_ PART NAME _MATERIAL_ PUMP _DRAWING __MATL REMARKS
370U SCREW-HEXCAP STEEL 4 A00100G003 3230
{9551-9852) 1/4" X 1" LG.
370V SCREW-HEXCAP STEEL 8 AO00100G302 3230 T
(175-315A) 3/4% X 1-1/2" LG.
370W  SCREW-HEXCAP STEEL 16 A00100G407 3230 B i
{315A-182) 1" X 4-1/2% LGe
370X  SCREW-HEXCAP STEEL 4 AD0100G310 3230 ) B
{340-CUST- MOTOR) 3/4" X 3-1/4" LG.
370Y  SCREW-HEXCAP STEEL 16 A00100G102 3230
{501)-0(340) 378" X 1" LG.
3707 SCREW-HEXCAP STEEL 2 A00100Gl08 3230
(228-9852) 3/8% X 2-1/2" LG.
372 SCR-HEX SOC STEEL TN 3230
(9985-122) 7T7/8%"=9 NC2 X 3-1/4" LG.
'372J SCR-FLAT HD 18-8 SS ‘s 2361
(101-475) 1/2%-13 NC2 X 1-1/4" LG.
372K SCR-FLAT HD 18-8 SS 8 2367
(182-9980) 1/2%-13 NC2 X 1-3/4% LG.
400 KEY-COUPL ING STEEL © 1 A00121G400 3230
4088  PLUG-PIPE CAST IRON 1 AOQ0113G008 1000

(315A) 1-1/2", DRAIN CONN. ELBOW

408F PLUG-PIPE _CAST IRON 1 A00113G005 1000
(100) 3/4%

4086 PLUG-PIPE CAST IRON 1 __AQ0113G009 1000
(100) 2", DRAIN CONN.

408K PLUG-PIPE CAST IRON 2 A0Ol1l13GOO3 1000




BMR555 4/26/88 GOULDS PUMPS INC. PAGE /7
SLURRY PUMP DIV. ‘
BILL OF MATFRIAL  SERIAL NO: PM34762

SECTICN 2 PUMP WET END SECTION 2

* INDICATES QUANTITY AS SHOWN.

- — S S A AP D D S S S S A S D SR I NS D M S S WD D D S D D D D D D D D T S S - - —

QTY/  PART NUMBER
ITEM_ ~ _PART NAME = _MATERIAL  PUMP _DRAWING _ MATL REMARKS -

T {184=9153) - 38% . — - - SRIES S

412F 0 RING BUNA N 2 AO00125G601 5156
1100=182 £ . 184) . . L= , S —
475 RING—IMP 420SS CAST 1 056018G770 1525 .
BRINELL 350-400 sy g e e e T o i
496 0 RING BUNA N 1 A00125G203 5156
. (9962)1-(122) e s e ee——— . Ly
501 GUARD-CPLG STEEL 4 CO00147G000 3230
- (340) USE GUARD AS TEMPLATE, DRILL MTG. HOLES AT
ASSEMBLY.
SO, - . WASHER e SVEEL o e SN & | | .

{351A-9770) 1-1/8" ID X 2-1/2" 0D STD.

. 529J  WASHER-LOCK STEEL > W T . v
: {372-9985) T/8™ STD. HELICAL TYPE

9616 PAINT . ([, svemew o i —— —_—__ = m——
(GAL.) CHLORINATED RUBBER GOYNE PAINT, MIXED TO MATCH
933 FEDERAL SAFETY GREEN AS MANUFACTURED BY RUSTOLEUM

9617  PAINT | 1
(GAL.) THINNER #641 FOR ABOVE PAINT (ITEM 9616)

9723 SCREW-DRIVE 18-8 SS 2 A00127G001 2367

sl 9725  NAME PLATE  18-8 . SS 1 0562036410 2367

9750 FITTING-PIPE STEEL 2 3230
— [100-315A) . HEXAGON BUSHING, 3/4%"=14 NPT X 3/8"=18 NPT

: 9751 FITTING-PIPE STEEL 2 3230
e {9750)  PIPE NIPPLE, 3/8%"=18 NPT X 2" 1Ge

9752 FITTING-PIPE 2
T (9751) . BRONZE, GAUGE COCK APOLLO BALL VALCE #70-102-01

.......
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BMR555 4/26/88 GOULDS PUMPS INC. - _ PAGE '8
SLURRY PUMP DIV. &
BILL OF MATERIAL  SERIAL NO: PM34762 -
SECTICN 2 PUMP WET END SECTION 2
* INDICATES QUANTITY AS SHOWN. " P e
QTYZ  PART NUMBER
ITEM PART NAME _MATERIAL  PUMP _DRAWING __MATL REMARKS.

3/8"-18 NPT CONN'S. FOR CUST. SUCTION & DISCH. GAUGES

9753 FITTING-PIPE STEEL 1 3230
(100) HEXAGON BUSHING, 1-1/2"-11-1/2 NPT X 3/8%"-18 NPT

9769 FITTING-PIPE STEEL 1 3230
(100~-184) PIPE NIPPLE, 10" LG. .
3/4"-14 NPT BOTH ENDS, 3/4%-14 NPSL X 5" ONE END

9770 FITTING-PIPE CAST IRON 1 0405006050 1000 =
(9769-528J) PIPE LOCKNUT, 3/4"-14 NPSL

9852 BRACKEY STEEL 1 X00646G000 3230
(228)

9913 SPACER-SEAL 304 SS : 1 B00640G000 2361 =
(9962)

9962 SLEEVE 30455 CAST 1. BO0639C000 12%9%. .. .o
(122-383)

9980 RING-SUC COV 420SS CAST 1 056027619Q 1240 ——<

{182) BRINELL 450 MIN.

9985 PLATE-IMP LK 1045 STEEL 1 056135G060 2358
(101)




BMR555 4/26/88 GOULDS PUMPS INC.. e PAGE. -9
SLURRY PUMP DIV, ‘

D d——— —— i —— - D - - ——— - — D D - — —— - —— - —— -

SECTIGON 5 BEARING FRAME SECTION 5
* INDICATES QUANTITY AS SHOWN.

- S D TS D VEP SN SES I GNP AN P S SES D U D MNP I SED SEN G D D D D P SN N SIS GNP WD G D D N D TED D D WD D D D PP S D D D -G S D D D e S s e e D wp =

Qry/s PART NUMBER

IIEM_ _PARI_NAME _ _MATERIAL_ PUMP _DRAWING __MATL REMARKS
109 END COVER OB CAST IRON 1 052876G000 1000 ) B
112C  BEARING-THR A 19001240304 e

SKF #6324 OR EQUAL
“___. 112D  BEARING-THR . 2 .9001287203 —

MRC 7228 PDU OR EQUAL, DT MOUNTING
113 FIT-RELIEF , - SR B EERRE
(9742)(9756) ALEMITE #47200, 1 TO 5 LBSes 1/8"-27 NPT
1198 END COVER IB CASY IRON 1 056004G150 1000
119  END COVER IB CAST IRON 1 053794G000 1000
123 DEFLECTOR CAST IRON 1 056004G180 1002
____134A  HOUS-OB BRG CAST IRON 1 _ 0561706720 1000 .
136  LKNT-0B BRG 1 9141024104
i AN-24 B
140 LKNT-1B BRG 1 9141026104
. AN=-26 . N p— e e m——
© =#=168C BEARING=RAD 2 9001260203

MRC 226 RDU DR EQUAL, DB MOUNTING =

A 1938 FITTING-GR 3
L : (134A-109-119B) ALEMITE #1627-B, 1/4%"-18 NPT

211 GASKET VELLUMOID 2 A00152G038 5130
§1198 & 119E=228). .. ;

222 SCR-S0OC SET 18-8 SS 3 A00104G253 2367
(122-123) 378" X 378" [Gs ..

222F SCR=SQHD SET STEEL 2 3230
{134A) 3/4"-10 NC2 X.3-1/2" {G. s
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BMR555 4/26/88 _ GOULDS PUMPS INC. ______PAGE 10

SLURRY PUMP DIV. o ]
_BILL OF MATERIAL  SERIAL NO: PM34762
SECTION 5 BEARING FRAME SECTION 5
* INDICATES QUANTITY AS SHOWN. - B L
QTY/  PART NUMBER -
ITEM_ PART NAME _MATERIAL_ PUMP _DRAWING_ __MATL REMARKS
228 FRAME CAST IRON 1 056004G140 1000 -
237 COLLAR-0BBRG 1020-1018 1 0528696000 2201
330 SHIM=IMP ADJ ALUM {LAM) 12 056044G020 3124
(228-134A) — - - -y B
331 SHIM-BRG CAP PLASTIC 1 046957G240 6310

(109-134A) REQUIRES: 3-,005, 2-.0075 & 2-.020 THKe

332 SEAL-0B GR 1 9241114071
(1090 J-M #9170 LUP, OR EQUAL
4250 ID X 5.50 0OD X 500 WD.

_238 SEAl~IB.GR ... o0 R NEGYIBRUGS .
{119B & 134A) J-M #8511 LUP, OR EQUAL
6.00 ID X 725 0D X <500 WD.

333F  SEAL-SB ' "1 9241124079
(119E) J-M #7234%LPD, OR EQUAL
4.875 ID X 6425 0D X o500 WD

357 NUT-HEX STEEL 6 A00102G00T 3230

(370R) 172" . o
357A  NUT-HEX STEEL 2 A00102G010 3230

(222F)  3/4" R B
370C SCREW-HEXCAP STEEL 6 A00100G302 3230

(109-134A) 3/4" X 1-1/2" LG,
370E SCREW-HEXCAP STEEL 8 A00100G305 3230

(134A-228) 3/4" X 2-1/4" VGe _
370R  SCREW-HEXCAP STEEL 6 A00100G218 3230

(119B-119E-228) 1/2" X 6" LGe .
382 LKWH-0B BRG 1 9389024104

W=24



BMR555 4/26/88 GOULDS PUMPS INC.  _  __ PAGE 11
SLURRY PUMP DIV. vy
BILL OF MATERIAL __ SERIAL NO: PM34762
SECTION 5  BEARING FRAME SECTION 5
* INDICATES QUANTITY AS SHOWN. e
QTY/ _ PART NUMBER
ITEM  _PART _NAME _ _MATERIAL_  PUMP _DRAWING_ __MAIL REMARKS
382A LKWH-1B BRG W 1 9389026104
W-26
408A  PLUG=PIPE CAST IRON 2 AO0O0113G002 1000 -

(109)(119E) 1/4™

9741  FITTING-PIPE STEEL 1 3230
(134A-9742) PIPE NIPPLE
1/8"-27 NPT BOTH ENDS X &" 1Ga

59742 FITTING-PIPE STEEL 1 3230
{9741-113) PIPE CDUPLING, 1/8%"=2T7 NPT STDa.

9756 FITTING-PIPE STEEL 1 3230

(119B-113)  BUSHING, 1/4"=18 NPT X 1/8%=27 NPT

ALWAYS REFER TD PART NUMBER, SERIAL NUMBER AND MODEL WHEN
ORDERING PARTS OR CORRESPONDING WITH FACTORY.

(1]

NOTE

sx% END OF BILL #*%%
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CUSTOMER: EMERSON ELECTRIC CANADA

" RATINGS: 400 HP, 10 POLE

SUSESaOMER g %!PE;%{IJ%%HB &a 3/760/575
FULL LOAD TORQUEt 2960 LBFT ¥ i TS B
250
" i
3200 [ TP
T - SPEED VS T CLRVE. \
=t P / |\
Q - \
®) — / \
‘1150 - / \
ol -
|
a -
" — pd
5 F = x
£ 100 k ~=T |
wi T~ 4--/
LU b
0- —
50 |-
0 sEERERREREREREREEEEEREENEEEEEEEEE RN EEE
% et 20 40 60 80 100
RHF--02/05/88 PERCENT OF SYNCHRONOUS SPEED

CITY OF WINNIPEG

"WEST END WATER POLLUTION CONTROL CENTER
PERIMETER PUMP STATION
SECTION SP-17 CONTRACT 1A

DWG. * 3816




. CUSTOMER: EMERSON ELECTRIC CANADALI

USEM NO. : R0320148
CUSTOMER NO: PE41902

MARKS : TAG: PRITCHARD

F83114/448661
MOTOR WIRIWNG DIAGRAM

DELTA CONNECTED, SINGLE VOLTAGE

i

T3 ' T2

Ll L2 L3

TL T2 T3

TO REVERSE DIRECTION OF ROTATION INTERCHANCE CONNECTIONS
OF L1 AND L2.

EACH LE&D MAY HAVYE ONE OR MORE CABLES COHPRISIMG THAT
LEAD, “ IN SUCH CASE EACIl CADLE WILL BE MARKED WITIL THE
éPPROPRIATE LEAD NLUMBER,

CITY OF WINNIPEG
WEST END WATER POLLUTION CONTROL CENTER

PERIMETER PUMP STATION
SECTION SP-17 CONTRACT 1A

DWG. * 3817




PRODUCT

SECTION:

PAGE: 20-C-625 (C)
CUSTOMER NAME EMERSON ELECTRIC CANADA
CUSTOMER ORDER NO. PE41502 USEM no.  R0320148
MARKS : TAG: PRITCHARD  F83114/448661 ThG HOS . )

DESCRIPTION

QUANTITY 1 HP 400 FRAME 5810 P TYPE HV
PHASE__ 3 HERTZ 60 RreM__ 720 vorts__ 573 AssY.pos,_ Fl
FEATURES:  VERTICAL SOLID SHAFT, NORMAL THRUST WPI, INVERTOR DUTY SIX

STEP PULSE WITH MODULATION, CLOCKWISE ROTATION, NON-REVERSE
RATCHET, 1.15 SERVICE FACTOR, CLASS "FP" WITH "B" RISE, 100

OHM WINDING RTD'S, Q-2 100 OHM BEARING RTD'S TO SEPARATE

ACCESSORY BOX, IRD 544 VIBRATION DETECTOR LEADS TO SEPARATE

ACCESSORY BOX, SPECIAL MAIN OUTLET BOX, FIT BI-LINQUAL NAME~-

PLATE (P/N 369386), Q.A. #X299378-A, U=3-1/8, AH=7, BD=30-1/2,

CLOCKWISE, BEARING SET POINTS: 90 DEGREE "C" ALARM 100 DEGREE

"C" SHUTDOWN

EXCEPTIONS & CLARIFICATIONS (IF ANY):

WHEN SIGNED BELOW, THE PRINT(S) AND/OR
DATA ATTACHED IS (ARE) CERTIFIED
CORRECT FOR MOTOR(S) DESCRIBED ABOVE.

BY A DATE 3}/9/{73

CITY OF WINNIPEG
WEST END WATER POLLUTION CONTROL CENTER
PERIMETER PUMP STATION
SECTION SP-17 CONTRACT 1A

DWG. * 3818

lq U.S. ELECTRICAL MOTORS DIVISION EMERSON ELECTRIC CO,

-



o o 2. DETECTORS ARE INSTALLED IN PHASES AS SHOWN.
’) L | . N
PHASE A B L
olo|o(elsle (0@ 90|00 PR RTD NO. 1,111 2,2213,33
olo|ojelelo|s|elo|e|e]|os
P mo'w
_ N W - W
G —= 3. THERE ARE QTY-2 BEARING RTD'S INSTALLED, ONE PER
o _ojC1 c3Jo o BEARING. RTD RATING IS ON NAMEPLATE ATTACHED TO
MOTOR ADJENT TO ACCESSORY OUTLET BOX.
o O|T1 /_\TB 0 O
o O|T1 73 |0 © A. - UPPER BEARING
o o|Cc11 T33|0 O B. - LOWER BEARING
éz) 5 o1 | \/|r33[00 (E?
o O|T11 o O
o o olc2 o0 |
O OfT2 o O
o O|Tr2 0 O
O O|Cc22 o O
O O|T22 o O
o O|r22 [oJKe)
& o © 0 © L
o) - * o
T NN CITY OF WINNIPEG
(RED) ¢ (RED) A1 BI WEST END WATER POLLUTION CONTROL CENTER
PERIMETER PUMP STATION
WHITE) a2 B2 SECTION SP-17 CONTRACT 1A
WH
- SCALE: NONE
(WHITE) 1.0 oo E) a3 B3 q PRITCHARD [ e [#s
FIRST USED ON:
WINNIPEG MANITOBA NEXT ASSY:
Tme U.S. ELECTRICAL MOTORS | owe REV.
X886620 B *3819A

1. THERE ARE QTY-6 RESISTANCE TYPE TEMPERATURE
DETECTORS (RTD) INSTALLED IN THE STATOR WINDING.
REFER TO NAMEPLATE ATTACHED TO THE MOTOR ADJACENT
TO ACCESSORY OUTLET BOX FOR RATING OF THE RTD'S.




S

80

QD

=)

oo

[O)S)

[Of=)

S10)

UPA
=@
LPA

06

LPH

(0}0)

20

o6

=X

[ ]

INSTRUCTIONS (UPPER & LOWER PICKUPS)

1. MEASURE AND CUT THE IRD CABLE INTO TWO DIFFERENT LENGTHS TO
REACH FROM EACH PICKUP TO THE SEPARATE OUTLET BOX AS NOTED
ON DIMENSION PRINT. LEAVE ENOUGH LEADWIRE LENGTH TO REACH TERMINAL
STRIPS FOR INSTALLATION.

2. INSTALL IRD RIGHT ANGLE CONNECTOR TO LOWER PICKUP AND IRD CONNECTOR
TO UPPER PICKUP. BLACK LEAD (GROUND) GOES TO "PIN A" AND WHITE LEAD
(SIGNAL) TO "PIN B".

3. INSTALL ONE CABLE CONNECTOR (KILLARD 2Y SERIES) TO EACH OPEN CABLE
END AND SECURE TO SEPERATE OUTLET BOX SIDE OPENINGS.

4. CONNECT LEADWIRES TO TERMINAL STRIP
5. ATTACH THE LOWER PICKUP CABLE TO FRAME WITH A CONDUIT CLAMP.

VIBRATION PICKUP (IRD MODEL 544M)

\O\

‘o)

TERMINAL LUGS P/N 541420

TERMINAL IDENTIFICATION

TYPE ON CENTER MARKING STRIP THE
IDENTIFICATION SYMBOLS AS SHOWN
IN SKETCH (MARKING STRIPS ARE

REMOVABLE) .

1. INSURE THAT LEADS ARE TAGGED AS SHOWN. EACH PICKUP SHOULD HAVE 1
BLACK LEAD (GROUND) AND 1 WHITE LEAD (SIGNAL).

2. TERMINATE LEADS WITH SPECIFIED LUGS.

3. ROUTE LEADS BENEATH TERMINAL STRIP AND ATTACH TO STRIP ALONG OUTER
EDGE. ATTACH BLACK LEADS TO TERMINALS UPA & LPA, AND WHITE LEADS TO
TERMINALS UPS & LPS. U - UPPER BEARING, L - LOWER BEARING.

CITY OF WINNIPEG
WEST END WATER POLLUTION CONTROL CENTER
PERIMETER PUMP STATION

SECTION SP-17 CONTRACT 1A

SCALE: NONE

%)1 PRITCHARD [ 19

COMPANY UMITED FIRST USED ON:

. WINNIPEG MANITOBA NEXT ASS7Y:

e U.S. Electrical motors W ka0 igg |EF
X388016 B
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PRITCHARD ENGINEERING CO. LTD.
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CALGARY

APPLICATION DATA

SHEET 1

oF 1

DATEMar.

89

QUOTE

JOB ORDER

e i : ! o , : + | | ,,i 2
. POSITIONING YOKES ON DRIVE SHAFT | .l .. ... ...
- TO PHASE. ‘

INSTALLATION INSTRUCTIONS -

i
| |
i |
T SRS e

) Intermedlate yokemm@nw
to be at 90 degr

FOR

WATSON SPICER SHAFTING

I
|
NN

S e e o l SPENE) VR, LT

to

‘ |

sty ‘ -

| |Yokexon ‘motor - shafm////’//r
to be 80 dedress N
pump shaft L T

i !
H i

-<—— B SECTION

<-— A SECTION

! i !
i i

PREPARED BY

T

Smail

BRANCH

Wpg.

APPROVED BY

DATE APPROVED




SUPPLIED BY CUSTOMER

2x500 MCM/PH

Lugs for

Elil

400 HP
373 VOLT
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4 BACK - it FRONT
SHIPPING SHIPPING SHIPPING
SPLIT *— SPLIT ¢ SPLIT
1000mm 1200mm £00mm 2126mm
39,37 T Mt 47.25° T pR.62t 83.70" |
VARIABLE SPEED DRIVE
I ‘VFD' |
1 |
BYPASS STARTER l l
LNIT géﬁ%RDLS ; !
£l RVMS | G |
Eio MAIN
=N ! DISCANNECT
Sl [
ngico |
z |
| I
DEPTHISO0MM DEPTHIE00mm BEPTH%OUS? DEPTH‘S;;ET
23.62* 23.62" &2 |
|| VEIGHT 600 s WEIGHT: 908 lhs WEIGHT400kos IVEIGHT'LSGETS

1220mm

487

TRANSFORMER
600~3-60/600-3~60
FOR 12 PULSE

DEPTHL068mm
A2*
WEIGHT1 3,535lks

1524MM
60"
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OFF

VFD

7/

RVMS

N

C

TN

t——-0

v

f

—————— e — —

\\
1-500MCM/PHASE

—{}

1,000 AMP FRAME CIRCUIT BREAKER IN MAIN IISTRIBUTION PANEL

POWER WIRING SUPPLIED &
INSTALLED BY CUSTOMER

DIS-C'RVMS*

RUN

o]

3

CT TYPE

0L

1607
854
63%
S04

0%

13

MAIN DISCONNECT ON VSD ENCLOSURE

o

DE-AVFD

1 1-500MCM/PHASE
<O >—~POWER WIRING SUPPLIED &
L INSTALLED BY CUSTOMER

{IN-PUT_TRANSFHRMER
Delta-Delta / Delta-Wye

FOR 12 PULSE INFUT

|MI:ILiNT EXTERNAL TO THE DRIVE
IN SUITABLE LOCATION

He ]

———

Rapl
-

L5

i

T T~ 1~500MCM/PHASE
——--POWER WIRING SUPPLIED &
INSTALLED BY CUSTOMER

SEMI-CONDUCTOR FUSES

V3D

e _1~5O0MCM/PHASE
4 POWER WIRING SUPPLIED &
| INSTALLED BY CUSTOMER

-5

DS-B'VFL!

OUTPUT REACTEOR
KLC FILTER, type dV/dT

—f—
R

|
|
|
|
l
|
L
“
( MOTCOR)
Nt

-

1~300MCM/PHASE
POWER WIRING SUPPLIED &
INSTALLED BY CUSTOMER




TRANSFER TRANSFER
SWITCH SWITCH
VFD MODE  RVMS MODE
SELECTOR LOCK-OFF
C H SToP

0] O
PUMP PUMP
RUN STOP
LIGHT LIGHT

&

RVMS MAN, RVMS MaAN.
PUMP PuMP
START STOP

O O

MASTER
RESET

BYPASS /RVMS 11 CONTROLS _, VARIABLE SPEED DRIVE AND PILOT LIGHTS
SECTION SECTION
CABER ENTEY FUSES FOR _ SURGE CATIE ENTRY f [ 1270 mm
SURGE SUPP. SUPPRESSOR . | '
0P, BOTIOA OF _ Top, LOTIUA 0B | 5 . 48 inch L
4 CUT-EUT _ i
< AL £ HLTLY CONTROL CABLES —
VJL>" CONTRIL XFMR ke [ ENTRY&EXIT
A % | BOTTUM AND/OR TOP
e i | |
i CONTROL K] .
2 \ xwe|  RigRS[RE[TR L | l TRANSFORMER
Lot ! 5| 600~3-60/600-3-60
B o | maIN FOR 12 PULSE
1] = ] I
(T)§ 5E . iDISCDNNECT ,
G 8 1s | 2s |RUN ||| B =R ! l 1524 mm
o | 50 Inch
oL o]l E B S | : |
| i W = .
oTE |22 0P 08, IGAT ST R F’ § E
Cmy [t/TC o % ;
2 St = POWER CABLES DEPTHZDS8mn
o d AUTO ENTRYEXIT
o FILTER XFMR BOTTOM ONLY WEIGHT: 3,535tbs
KLC480B = IN CENTER SECTION ]

ALL ASSEMBLIES WILL HAVE EITHER CSA APPROVAL/CSA SPECIAL INSPECTION AND/OR ULC APPROVAL

KING'S ELECTRIC MOTORS LTD.

FHONE: (204) 563—5332
FAX: (204) 863—4059

633 TYNE AVENUE

WINNIPEG, MB  R2L 145
http: //www.kings.mb.co

400HP VFD/RVMS STARTER LAYOUT

REVISIONS: DATE: DATE: TITLE:
REVISION #1 00,/12/13 | DESIGN: BERNE DA SILVA 00/11/10
AS BUILT 01/01/29 | DRAWN: BERME DASLVA | 00/11/10

PROJECT;
PERIMITER PUMP STATION

CHECK: DON WLSON

00/11/22 ["CUSTOMER: City of Winnipeg / P.O.:

SCALE: N.T.5.

DWGE. NO:
00-4383 (page 9 of 11)
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an s 213

120 VAC NEUTRAL ' oA-23 |54 ———- O *MULTILIN"TERM #36
s T CONECT 70 “RVHS" JLL T MU TILINTERM 37
2 TERM, . Y (== )
z“ “tRD* - ' 202-29-|55 SEE PAGE 7
[\ ——— TO *fRD* TERM#4 e . .
3 3 SE= DAGE € l 56 |- ———— TO MULTILIN*TERM4S4
ag SEE PAGE 7
- C | ) T0_MULTILINTERM.#55
5z Igp-—- TO *MULTILIN'TERMH43 i SEE PAGE. 7
8 0 SEE PAGE 7 58 | sParE
£ c 3
& 0
E B . N 120 VAC POWER 1 39 | SPARE
5 =2 1 CONNECT TO “RVMS* | 60 | SPARE
TERM. #1
& 1 . | 70 F———- TO ‘RVMS* TERM, #70
0 1 F——=- TO “VSD', TERM, #25 '
E m SEEPAGE 2 l 71— TO *RVMS’ TERM. K71
o ., ' K
2 o L SEE PAGE & , ) — TO 'RVMS® TERM, #72
ol 01 k== O "MULTILIN® a4l :
I3 1 R e | 3 -~ R TeR 083
P 3 2 FTTTT ' ' g9 b———- O ‘RVMS® TERM. #83
=]
‘g % 3 F~——- TO ‘RVMS® TERM. #3 E Y] —— TO RVMS* TERM, £30
————— TO ‘RVMS® TERM. #4 . . "TERM,
4 2| = 4 | CONNECT TO “RVMS* TERM. #A———— | A F———— i
a L]
A8 RL D |SPARE l CONNECT TO ‘RVMS* TERM, #B— — ——- B l-———— 10 "MULTILINTERN478
1 —ol Hio— g - TO “VFD* TERM, #X2-13 SEE PAGE 7
2~ 0 CONNECT TO “RVMS* TERM, #€————— C Fr———— gEE*thAIEEIL;N'TERM.#TS
2 d|u R2 ZAN 70 “VFDY TERM, #X2-14. | CONNECT TO ‘RVMS* TERM, #D————— D F——- TO “MULTILIN'TERM.#76
® & . > 12 I_ici 8 F———— TO *VFD* TERM, #X2-15 I SEE PAGE 7
5% “ ¢ CONNECT TO "MULTILIN® TERM, #1 ————- 20lr————
B3 g == TO “VFD* TERM. #X2-16
AN o R3 i CONNECT TO ‘MULTILIN® TERM, #2-———" 202F———-
- o = eod@ P M1 g e TO “VFD* TERM, #X2-17 . T MOToR ETRAL
& 3 - 13 R6 14 CONNECT TO MULTILIN' TERM. #3——— -] 203r———-
= —old{ o 11 P TO *VFD* TERM, £X2-18 1 ——
'g & = 1 | CONNECT TO "MULTILIN' TERM. #4————" 204~
8o m 1 b TE *VFD' TERM, #X2-20
e “ ! v M Py l CONNECT TO *MULTILINY TERM. #5 = ——— ] 205 ———-—
AGpR A —| 13 [seRE -~ Tp |RD b7 1240
= Lpbs - | CONNECT TD MULTILIN' TERM, #6————= 206 ———=
z AV 25 |14 |sawe 0 1k0 TERME /3 TO MOTOR RTD#2
> [ = { 2-F> ~ U | comweet 10 MULTILON TERM, #7————- 2Q7F————| SEEPAGRY
bl A TS |SPARE : -
|25 | CONNECT TO 'MULTILIN' TERM. 8~ ——— = 208~ 77~ -
S| 3 & 1g fom———— TO “VFD* TERM. KX2-26
|z 2 | CONNECT TG ‘MULTILIN® TERM, #9 ———— - 209r———-
= 78 - Rl |17 Hm—m—e—— ' . K —
2 2 P 1/ O vED TER: ::: ‘Z: I CONNECT TO "MULTILIN® TERM. #0————" 210fF———- TO MOTOR RTD#3
(= - -t 18 F—~=—— TO “VvFD* TERM. #X2- :
w222 - 27118 | CONNECT TO ‘MULTILIN' TERM, #1i————-] 2l ——— SEE PAGE 7
O 19 |sPare | _____
= _ | CONNECT TO. ‘MULTILIN' TERM. #12————" 212 -
mZey =44 ps-wvEDt | 20 - ——— TO “RVMS* TERM. #20
STaius 0 DCs 1 CONNECT TO “MULTILIN' TERM. #13 ——=——"] 2i3F———-
NE Bpeq225 SEE PAGE 83 el T TRVIST TERM W2l | CONNECT TO "MULTILIN' TERM, #14————=| 2l4-———-
2\ 8] Bysy- 9 DSCRVIS (| 92 b TH “RVMS® TERM. #22 ' 10 MOTOR KTDH7
S Zedondi e STATUS 7O TICS CONNECT TG “MULTILINY TERM, #15——— "] 215 f-———-
] . x| 2 -
B G- 24 SEE PAGE #3 L} 23 - ——=~ TO *RVMS® TERM, #23 i _
¥ _ | CONNECT TO *MULTILINY TERM, #16————-] elef———-
alels DS-AVFD' [ | 24 F———— TO ‘RWMS® TERM. #24 :
SR = STATYUS TO DCS 5 T < { CONNECT TO “MULTILINY TERM. #l7 ————— 217 ==
@) | 2 TSEE PaGE #3 - |23 = TO “RVMS' TERM. #2
2|2 & SEE PAcE #3, 2 | CONNECT TO *MULTILIN® TERM, #18—————2]181————— 10 MOTOR RTDHS
= DS~C'RVMS g F———— TO ‘RVMS' TERM. #26 ( SEE PAGE 7
2| ® & STATUS TO DCS CONMNECT TO “MULTILINY TERM, #19————- 219-————
gl5|8 > SEE PAGE #3 ~| p7 frmem—— TO *RVMS* TERM. #27 N vv-~
2 fle m | CONNECT TO *MULTILIN' TERM, $20— -~ —— " 220
a ; © m;;ﬁm* 22 }m ‘DEs” SER PAGE S | CONNECT TO MULTILINY TERM, #81 ————-122l———~
Fi= ~ — | g ———
|z £ P A R A % U CONNECT TO “MULTILIN‘ TERM, 22— ——- 22 ———— 10 MOTOR RTDS
algle g Al }TD ‘DCS* SEE PAGE 3 ! CONNECT TO “MULTILIN® TERM, $23——— | 2e3r———- SEE PAGE 7
~ Z 3l m—-— . omp———m—
8 e 120 ~ 5 A3 | CONNECT T *MULTILIN' TERM. #24——— =] 224
ol | R B }FRDM *DCS' SEE PAGE S 1 CONNECT TO “MULTILIN® TERM. #25 ——— —] 225 ————
S ML0d - 3A — 33 F———— l CONNECT T “MULTILIN' TERM. #26 =~ — — — opglk————
al 3| .32 e :
2 F|pE| T an, 43t TO MOTOR RTDHLO
@ <) [ - ‘—“"“_]/ F‘C"I'MULTILIN' ‘ . r TERM #9297 — — — — — 2R — —— — SEE PAGE 7
Q‘Ug CE{ o T A |SEE PAGE 7 | COMNECT TG "MULTILIN TEBM. #27 2R7r—:
5 %.—1 = | o | CONNECT TO *MULTILIN® TERM, #28— ==~ 228~ -
ol - T RD* CONNECT TO “MULTILIN' TERM, #71 ———— 271f———-
sl =t |z b——m——— |SEE PAGE &
2|5 - ! CONNECT TO *MULTILINY TERM. $70——— — - 270r———— 0 MOTOR RTDH#4
— - — o o . l
5|0 = | & JS"‘ETEAEIEQEF;DDD CONNECT TO *MULTILINY TERM. 63— ——~ 269 ———— SEE PAGE 7
_________ |
«§' é - I CONNECT TO *MULTILIN' TERM, #68————~268 "~~~ <
< g wnis { CONNECT TO ‘MULTILIN® TERM. #67 ———— 267/F———=
S L = 100 - 1 CONNECT TO *MULTILIN® TERM, #66 = ——— PE6l —~——— 0 HOTOR RTDES
t|e ;3; % ”“{“’:’"ﬂ” ) oy ]—TD *DCS* SEE PAGE 5 i CONNECT TG *MULTILIN® TERM. #65—————) 265k - ——— SEE PAGE 7
oI =T I 2 o g | CONNECT TO “MULTILIN' TERM. #64~———" eed4r———-
—_ 2 | AP = ——— el L]
; ~d B e 1 THIRD TERM'#]'O}SEE PAGE 6| CONNECT TO “MULTILIN' TERM. #68 = — —— 2e3r————
! 72422 | agb———— TO*IRDTERMAHL
s S L o RTT LT | CONNECT TO *MULTILIN' TERM, $62———— | 262 —-——
(@] 23 l_givo_ 44 _____ T *IRD* TERM. #15 TO MOTOR RTDHE
% = I | CONNECT TH “MULTILIN® TERM, #61——-——7 PGlF———— SEE PAGE 7
! el us r—— B . ’ 1
:OU 43 R6 4a 49 TO UIRDY TERM. #16 l CONNECT TO ‘MULTILIN' TERM. #60 =~ —— ] 260~
pASo—— 46 F———— TO *IRI TERM. #17
@53 — j; | CONNECT TO *IRD* CH#3 TERM, #2———— 300F———= 10 MOTOR TOF BRG
STl | T e a2 T . JRD* CH#3 TERM, #3————— 301 F———— N SENS
Bl & sa R3, 54 pry } TZ *DCS* SEE PAGE 5 i CONNECT TO “IRD CH#3 TERM. #3 301 YIERATILN SENSIR
foet=1 1 ” ! CONNECT TG *IRD’ CH#3 TERM, #5— ———— 302 ————
o | g 49 |SPARE | - 203
g I CONNECT TH “IRD* CH#2 TERM. #2————-303———~
B2 S0 |sPaRE ‘ (RE* CHb2 TERY, §3— ———~ 3041 ~——— SHATION SENSUR
= rare i CONNECT TO “IRD* CH#2 TERM, %3 304 YIBRATION
® |+ ol : | CONNECT TO “IRD* CH#2 TERM. #5—— — 305 ———=
05
= |2 = se b——=-— TO MULTILIN' TERMASE | 06
I = 34 ™1 33 ey IS 0 MULTILIN® TERMES7 | CONNECT TO “IRD® CHgt TERM. #2———=""] 0 PUMP TOP BRG
2= ] CONNECT TO “IRD‘ CH#1 TERM. #3———— = 307~ JIERATION SENSOR
= | CONNECT T “IRD’ CH#L TERM. #5— — — — 308 -~~~
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101 - ———— TG BCS “DPEN VALVE® l s {/@ f”j 5,4 ngui’ o
102k ———~ FROM DCS *VALVE 1S OPEN’ : ‘

s 103F—-——- 0 VFD-SEE PAGE So & 2 "
‘\i 104 | SFARE
41105
1106/ sParE
107 | SPARE
108 | SPARE
109 | SPARE
110 | sPare
111 | SPARE
112 | sPare
113 | sPARE
114 | SPARE
113 | sPaRE
116 | SPARE
117 |sPaRE
118 |SPARE
115 | sPARE
120 | sPARE
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TERMINALS IN *RVMS* STARTER SECTION

0 120 VAC NEUTRAL
0 bm——e CONNECT TO *CONTROLS"
_ TERM, HO
0
0
_____ 120 VAC POWER
1 CONNECT TO ‘CONTROLS®
1 TERM, #1
1
1
REFER TO PAGE 4 P T "CONTROLS* TERM, #2
REFER TO PAGE 4| 3 F—=——— TO “CONTROLS® TERM. #3
REFER TO PAGE 4 | 4 F———— TO *CONTROLS® TERM. #4
334 1 3% pg e T “CONTROLS® TERM. #20
DS-BVFD .
2l fp———-— TO CONTROLS* TERM, #21
[—oﬂﬁ o 22 TO “CONTROLS® TERM. #22
DS-D'RVMS™ | o |- ———— TO “CONTROLS® TERM, #23
’—031—1/?%— f4———- TO 'CONTROLS® TERM. #24
DS-B*VFD"
D5 - —-s——T0Q ‘CONTROLS' TERM. #25
EL & 26 b———- TO CONTROLS TERM. #26
IS-D'RVMS" -
DRVHS Pl TO *CONTROLS' TERM. #27
D/S MODE*VEDPILOT LGHT) 70 F———~ TO ‘CONTROLS* TERM, #70°
D/S MODE‘RVMS'PILOT LIiGHT| 71 F———-— TO “CONTROLS® TERM. 71
REFER TD PAGE 4| 72 F———= TO ‘CONTROLS® TERM. 872
REFER TO PAGE 4| 83 |——~— TO ‘CONTROLS® TERM, #83
REFER TO PAGE 3| 89 ———= TO *CONTROLS' TERM. #89
REFER TO PAGE 5| 90 ———T0 ‘CONTROLS® TERM. #50
FROM CURRENT XFMR “A*| A |TO *CONTROLS® TERM. #A
FROM CURRENT XFMR ‘A*| B | TD ‘CONTROLS' TERM. #B
FROM CURRENT XFMR 'A*| ( |TO *CONTROLS® TERM, #C
CURRENT XFMR COMMON| D [TO ‘CONTROLS* TERM. #D

REFER TO PAGE i FOR
CURRENT XFMR DETAILS

NOTE: DASHED LINES [N THIS AND OTHER PAGES INDICATES WIRING SUPPLIED BY THE CUSTOMER
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BILL OF MATERIALS

VFD ABB #ACS627~450-6-000B5200501

BY-PASS DISCONNECTS ABB #0ETL-NF600AP+0ETL~ZWO+OETL ~ZW12
PADLOCKABLE IN ALL PUSITIONS

RVMS" STARTER ABB CHNSS0C-1 "RUN* NEMA RATED @ 400 HP/600 V
EHNSS0C-1 257
EREN260C~1 187
NZZE-B4+TP40DA "IR*
T90CSUS00 “O/L" + DR23-A-1
ABB (REX> # RS400J // B42838 AUTO XFMR
FUSES FOR SURGE SUPPRESSOR GHOULD US3J3] HOLDER + A4J25 FUSES
FUSES FOR CONTROL TRANSFOMER GOULD USCC2I HOLDER + ATDRS FUSES
SURGE SUPPRESSOR PSYTRONICS £6003D
l2 PULSE TRANSFORMER TRANS~-COIL #KMP12CCS3CIE
dV/dT OUTPUT FILTER TRANS-COIL #KLC4808
CONTREL TRANSFORMER HAMMOND PHLCO0AJ
POWER CONDITIONER SOLA/HEAVY DUTY #63-23-175-8 750VA RATED
CONTRMOL RELAYS ABB #N40E-84 C, H, Rl, R2, R3, R4, R6, R7
CONTROL RELAYS ~ABB #N31E-~-B4 RS, RB
CONTROL RELAYS ABB #NP2E-84+CAS-10 RI10, R9
“C - H* SELECTOR SWITCH ABB #CBK-C2AMK+CBI11
LOCK-OFF STOP ALLEN BRADLEY #800T~FX6A+N314 PADLOCKING
PILOT LIGHTS ABR. #CBK-KLFIR(GY> 120 VOLT
STOP BUTTON ~ABB #CBK-CPER+CBEO1
START BUTTON ABB #CBK—-CPG+CE10
ENCLESURE FOR VSD ABB NO SPECIFIC NUMBER <(CUSTOM MADE FOR ABBY
ENCLOSURE FOR “BYPASS” EURDOBEX #ETA AR3215
ENCLOSURE FOR “RVMS” EUROBEX #ETA ARS9219
ENCLOSURE FOR "CONTROLS” EUROBEX #ETA ARS207

CONTROL TERMINAL. BLOCKS ACI #102732 (WIRE SIZE RANGE #20-10 AWG

WARNING STICKER TO BE PLACED ON THE “BYPASS” & ‘RVMS* SECTIONS, THE COLOUR IS RED
WITH WHITE LLETTERS AND IS SELF ADHESIVE,

W ARNING

600 VOLT FROM MAIN DISTRIBUTION PANEL
TURN OFF CIRCUIT BREAKER AT MAIN PANEL
BEFORE OPENING THESE DOORS
ALWAYS VERIFY THAT POWER IS OFF BEFORE
WORKING ON ANY EQUIPMENT
SEE DRAWINGS FOR ADDITIEONAL INFORMATION




-ACS 600 Series
Adjustable Frequency AC Drives

Submittal = %2V &
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Specification Section: 95/' Ao Architect:

Submitted By: &/{'ﬁ/é 'S éf“’cff/@ Contractor:
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Submittal ACS600-US-07 . | Effective 2/15/99
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SUBMITTAL SCHEDULE

MOTOR DATA DRIVE DATA
TAG #| SERVING | Hp | RATED| ;o raE MODEL # RATED | RATED
AMPS AMPS | VOLTAGE
-
hnp o [ J2s | 575 Yessat-odho 48 | feo
eo090 -
X525
Effective 2/15/99 AL 1D BB Submittal ACS600-US-07
Supersedes 12/21/98 "l..' 2



SPECIFICATIONS

input Connection
INPUt VOltage (Ug)iee e, 2OB/230/240 VAC 3 phase £10 % for 240 VAC units

-...380/400/415 VAC 3 phase +10 % far 400 VAC units
..... --.380/400/415/440/460/480/500 VAC 3 phase +10 % for 500 VAC units
-...525/550/575/600/680/690 VAC 3 phase +10 % for 830 VAC units
...B90 VAC 3 phase x 5% (ACS 607 only)

Input Frequency: --.48 ... 83 Hz, maximum rate of change 17 %/s
Line Imbalance: .........c.ccvveeennn.: .. -+...Max. £8 % of nominal phase to phase input voltage
Fundamental Power Factor (cos o1): ... oo 0.97 (at nominal load)
Connection: ... Uy, Vs and Wy
Output Power
OUtpUE VORAGE: ... Uy, 3 phase symmetrical .
Output Frequency: ................ =300 ... +300 Hz, in DTC mode (0-3.2 ('—JJM- fiy motor))
Uy Motor
Frequency Resclution: 0.01 Hz
Continuous Current: ... . 1.0 * [y(normal use)
1.0 * {yng (heavy duty use)
Short Term Overload Capacity (1 min/10 min): ..oooeeevv e, Imax = 1.1 * Iy
Inhdmax = 1.5% Inpg
Peak Overload Capacity (2 $/15 &) .ocooooviooovvveeeoeee e 1.5* Iy {400 VAC and 500 VAG)
2.0* Iyhg (400 VAC and 500 VAC)
1.5* Iyha (690 VAC)
Cvercurment Trip (peak valuel ..ot BB * Ihg , min. 2.3 * Iy for R2-R7, min. 2.6 * I, for AB&RS
Field Weakening Point: .........cccoeviviiiin oo 8 .. 300 Hz
Switching Frequency: ..........cccooeeeiiirv i, SR -3 kHz (average) @ 400 VAC and 500 VAC

...2 kHz (average) @ 690 VAC
Acceleration Time: ..0...1800s
Deceleration TIme: ... e, 0..1800s
Efficiency:.....ccceaunn.., wiereen.. 98 % at nominal power level
QUIDUL PrOECHONS: ..c.eee e oo MOtOT Overload, Overcurrent, Shert circuit, Ground fault,
Missing motor phase, Overfrequency '
Short Circuit Withstand Rating s 65,000 AIC (UL) R2-RS; 50,000 AIC (2xR8, 2xR9)
Conneclion: Six-pulse diVes:...........c.ccocccceruveenreecriessrnnnnen. Ua, Vo and Wy
Twelve pulse drives (2XR8 & 2XR9):................L1, L2, L3, L4, L5, L6 from Y/A and A/A transformer windings
Ambient Conditions, Operation

AT TEMPETature:. ... e s O L #ADPC (104°F), above +40°C the maximum output power is derated 2.5 % for
svery additional 1°C (up to +50°C {122°F) maximum limit}.
Relative Humidity: ..., B .. 85 %, N0 condensation allowed.
Contamination Leveis:
Chemical gases: ..o ..IEC 721-3-3, Class 3C2

Salid particies: ..o veiec e . IEC 721-3-3, Class 382
Installation Site Alfitude: ..., 0L 100D m (3300 ft.) above sea level. At sites over 1000 m above the sea level
the maximum power is derated 1% for every additional 100 m (330 ft.). If the
instaliation site is higher than 2000 m above sea level, please contact your local
ABB distributor or reprasentative for further information.

VIBTAHGNT .o MEX, 02 MM (2 8 Hz), max. 1 m/s® (9 ... 200 Hz} sinuscidal {IEC 68-2-8)
Ambient Conditions, Storage
Ternperature: ..... =40 . +70°C, (-40 .. 158°F)

Less than 95 %, no condensation allowed.
«..70 ... 106 kPa (10.2 ... 15.4 PSI)
.Max. tBmm (2 ... 8 Hz), max. 5 m/s2 (8 ... 200 Hz) sinusoidal (IEC 68-2-8)

Relative Humidity: ....
Aimospheric Pressure:.
Vibration: ................

Shock: ... et MaX. 100 /S, 11 ms (IEC 68-2-27)
Ambient Conditions, Transportation

TeMPerature: ...t sseees e e =40 . £T0°C (-40 ... 158°F)
Relative Humidity: _.........occoooveieeimiii e Max, 95 %

.80 ... 106 kPa (8.7 . 15.4 PSI)
. Max. 3.5 mm (2 ... 9 Hz), max. 15 m/s% (9 ... 200 Hz) sinusoidal (IEC 68-2-6)
... Max. 100 m/s=, 11 ms (IEC 68-2-27)

Atmospheric Pressure:
Vibration? ........cceeoeeee.

Shock:
Bump: . woreneers Max. 300 m/s?, 6 ms (IEC 68-2-29)
Free Fall: oo, 260 TN (Weight under 100 ka)

. 100 mm {weight over 100 kg)
Cocling Information

POWET LOSSEST ... st s ceceeeee e ADPFOXiMately 3-% of rated output power
Cooling Method: ..o Internal fan

Auxiliary Power Supply

VORAGE: it e 24 VOC +10 %

Maximum Current: . ....250 mA

Protection: ... ... Short circuit proof

Terminal Block Size: ................... N Cables 0.5 ... 1.5 mm?2 {16 ... 20 AWG)

Effective 2/15/99 I. Submittal ACS600-US-07
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Analog Inputs

Two Pragrammable Differential Current Inputs:
Signal Level:.. e s O (8) L0 20 MA

fnput Resistance: . . Rj=100 &
Optional Isolation (via extemal module)

One Programmable Differential Voltage Inpu!
Signal Level:.. PSS UPRUOTISPUPPRRURE o X 23 IR (¢ Y/ 8 [
Input Resistance: . e sieeen By > 200 KQ
Optional Isolation (wa external modui )
Common Mode Voltage:......ccocccovrverricceceecerr .. 215 VDG, max.
Common Meode Rejection Raiia: et e e > 60 dB at 50 Hz
ReSOIUHON .o e e 0.1 % (10 hit)
Accuracy: ., .05 %

. .. 12 ms max. (Standard Application Software)}
..Cables 0.5 ... 1.5 mm? (16 ... 20 AWG)

Input Updating Time: .

Terminal Block Size: ...
Reference Power Supply
Voltage: ..o w10 VDG £0.56 % (25°C)
Maximum Load A0 mA
Applicahle Potentlometer . e Tk . 10 kQ
Terminal Black Size: . ..Cables 0.5 ... 1.5 mm?
Anaiog Outputs

Two Programmable Current Outputs:

Signal Level: ... faveert et s s s Q(4) ... 20 mA

Resolution: ... .01 % (10 bity

ACCUTACY. .ooeveevenvrerreinns .zl %

Maximum Load fmpedance: ..........cccccoccvverveven e, 700

Output Updating TIme: ..o vne s 100 ms, max. éStandard Application Software)

Terminal Block Size: Cables ... . 1.5 mm . 20 AWG)
Digital Inputs
Six Programmable Digital Inputs (Common Ground):

Isclation: . U OO PPOUPUIOUON 1 {13 -+ 3 [ 11 (=13 |

Isolation Test Vottage b can s oo s 500 VAC, 1 minute

Terminal BIock SIZ87 ..o oot serees s Cables 0.5... 1.5 mm? (16 ... 20 AWG)

Signal Level: ..o et 24VDC,-15% ... +20 %

Logic Thresholds:. -..<8VDC @ “0",»12VDC @ *1"

INPUE CUITENE (oo v e 10 mA, typical

Filtering Time Constant w1ms
Motor Thermistor input:
Input Levels:............cocooioiniinriccecriercneene. 1.5 KQ @ 1" - normal temperature
>4 k2 @ 0" - high temperature

Open Circuit @ “07 - high temperature

Themaistor Curment: ...........ccccccmvnnnnnecineceeeeenees 5 A, typical
Connector; .. . SEUUURIOUORNID ¢-4-1 -
intemal 24 VDC Suppiy For Dlgnal Inputs )
Voltage: . o rmrrrnireenneansneeneneenn 24 VDO
Maximum Current ..... 100 mA

Caonnector............. X227

Protection: ... .. Short circuit proof
An external 24 VDC supply may be ussd |nstead oi the miemal supply.
Relay Outputs

Three Programmable Relay Outputs:

Switching Capacity: ... 8 Aat 24 VDC or 250 VAC, 0.4 A at 120 VDC {non-inductive)

Maximum Continuous Current: ........ccciveeeeiiieeecenns lc=2Arms

Contact Material: ........oc..ooovveiiiecee e Silver Cadmium Oxide {AgCdO)

Isolation Test Voltage: .........cocoeevieeieeie e 4 kKVAC, 1 minute

Terminal Block Size: ..oooiviceeeeee ...Cables 0.5 ... 25 mm? (14 ... 20 AWG)
Protections
Overcurrent trip mit: ... 3.8 X I yp instanianeous
Single Phase............. ... Protected {input & output) DEFINITIONS
Overvoltage trip limit: e 13X Vymax U,=Input Voltage
gndftrvoltagettrip (hi:mttk) ?2605% Vimin Uy=Nominal Motor Voltage

vertemperature (heatsink): - :

Auxiliary volt_age: ................. ... Shortt Circuit Protected r:_zz::::: g::f;n':lﬁg::l:‘l;uty
Ground fault: ......... .... Protected
Microprocessor fault ..o ceeeeeenr ey, Protected INmax=Maximum Current Normal Duty
Mator stall protectlon reetrremareerienenen e PrOtected Sy=Power Normal Duty (kVA)
Mator overtemperature protection (t20)............................. Protected Py=Power Normal Duty (kW)

Py= Power Normal Duty (HP)
Inhg=Nominal Current Heavy Duty
Specificafions are subject to change without notice. Inhemax= Maximum Current Heavy Duty
Snpa=Power Heavy Duty (kVA)
Pyhg=Power Heavy Duty (kW)

Pnan= Power Heavy Duty (HP)

Effective 2/15/98 Submittal ACS800-US-07
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Standard Features

ACS 600 in Brief

ACS 800 is a new generation AC drive that achieves the ultimate in AC motor control performance. The first AC
drive to utilize Direct Torque Control (DTC), the ACS 800 accurately controls the speed and torgue of any standard
squirrel cage motor - without encoder or tachogenerator feedback,

The ACS 800 product family includes models to suit virtually any application or operating environment, with a
complete selection of voltage, power and enclosure ratings, combined with highly flexible control and
communication capabilities.

* Motor power range from 3 HP to 700 HP
» Supply voltages from 380 VAC to 500 VAC
* Enclosurs classes [P 00 (chassis), IP 21 (NEMA 1), IP 54 (NEMA 12).

Each ACS 600 type has two ratings, normal use and heavy-duty use. The normal use rating is specified so that the
overioad capacity requirements of most applications - both the constant torque and variable torque - are met.
Heavy-duty use rating fulfills high overload capacity requirements.

The ACS 800 features a multilingual alphanumeric control panel that displays messages to the operator in plain
phrases, greatly simplifying set-up, operation, and fault diagnostics. The panel can be mounted on the ACS 600
enclosure or remotely. The parameter copy feature allows all drive parameters to be copied from one drive to
another,

The standard control connections include three analog inputs, two analog ouiputs, six digital inputs and three digital
outputs. With optional /O Extension Modules and Communication Adapter Modules, the communication ~
capabilities can be extended. Opfional modules mount on standard DIN rail and connect via a high speed fiber
optic link.

The ACS 600 comes equipped with an extensive library of preprogrammed application macros, which, at a touch of
a button, allow rapid configuration of inputs, outputs and drive parameters. This maximizes convenience and
minimizes start-up time.

B Suitable for Any Application
ACS 800 AC drives meet the needs of any application - from the simplest to the most critical and highly demanding.

» Pumps - centrifugal, positive displacement, dosing

» Fans - forced draft, induced draft, centrifugal, axial

* Mixers

* Conveyors, botiling lines, palletizers and other materials handling appiications
« Lifts, elevators, cranes, hoists

* Winders - films, paper, wire

* Centrifuges

» Extruders - melt pumps, pelletizers.

Supersedes 12/21/98 _ FREDEPD 5



General Part Number Description
Input Bridge

Type Code: ACS 647 -/ --00a B520090)

== 2 =12 Pulse {2xR3, 2xR9 only)
Enclosure Type
1 = Wall mounted (ACS 601)
4 = Module (ACS 604)

== 7 =5td cabinet {ACS 607)
Rated output power in kVA {approx.)

Supply voltage
3 = 380/400/415 VAC 2 = 208/230/240 VAC
4 = 380/400/415/440/460/480/500 VAC
5 = 380/400/415/440/460/480/500 VAC (2xR8 & 2xR9 only)
~ & = 525/550/575/600/660/690 VAC
Option # 1 {ACS 601 only)
0 = None
* = Option # 1 included
Option # 2 (ACS 607 only)
0 = None
* = Option # 2 included
Option # 3 (ACS 607 only)
0 = None
* = Opticn # 3 included
Software version
— B = Siandard Software (3-wire start) w/(English, French, Spanish, Portuguese) e
M = Lead - Follower Macro
L = Lead — Follower Macro (2-wire start) w/(English, French, Spanish, Portuguese)
C = Standard Software (2-wire starl) w/(English, German, ltafian, Dutch)
D = Standard Software (2-wire start) w/(English, Danish, Finnish, Swedish)
E'= Standard Software (2-wire start) w/(English, French, Spanish, Portuguese)
H = Pump, Fan, Conirol (R2- A9 only)
Contro! Panel
0 =None {See Control Panel Options for ACS 604)
1 = CDP 311 Control Panel included
4 = Customer O Terminal Block (ACS 607; R7 to 2xR9)
~= 5=0ption 1 and 4
Enclosure class
0 = IP 00 (chassis)
A=IP 21 (TYPE 1, ACS 607, R7 - R9)
- 2=IP 22 {TYPE 1; ACS 601, R2 - R7, ACS 807, 2xR8 - 2xRa)
4 = IP 42 {meets and exceeds TYPE 1 filtered; for ACS 607 drives only)
5=IP 54 (TYPE 12}
B = [P 00 With Cenformal Coated Circuilt Boards (ACS 604, R& - RS)
7 =[P 22 With Conformal Coated Circuit Boards {ACS 801, R7)
9 = IP 54 With Conformal Coated Circuit Boards (ACS 601, R2 - RE, ACS 607 R7 - 2xR3)
(NOTE: Not all enclosure classes available in all units.)
Line input and protection options
= 0 = Standard options (ACS 607 only disconnect switch, fuses}
* = Line contactor and Coast stop devices
Starter for Auxiliary Motor Fan (ACS 607 only, voltage same as the unit uy)
0 = None
* = Starter included
External filters
0 = CE wilh EMC filters {internal R2-R7 and 607; not for 690 VAC)
3 = QOutput dv/di fillers and option ‘0’ - ACS 607 only [not for 630 VAC)
5 = Qutput dv/dt fillers and option '9”- ACS 607 only
8 = No CE, no EMC fillers, US conduit, (ACS 607 only, 115 VAC transformer secondary; compliant with NFPA 90)
w= .9 = CE low voltage, machine diractive; No EMC (ACS 607 only, secondary of all transformers 220 VAC)
Braking chopper and Cabling Direction
0 = No Brake Chopper - Bottom Entry / Bottom Exit {BE/BE)
1 = Brake Chopper (BE/BE)
3 = Input Power Top Entry / Qutput Power Bottorn Exit {ACS 607 only)
4 = Input / Output Power Top Entry/Exit {ACS 607; R7 to A only)
& = Option 1 and.3
6 = Option 1 and 4
Other options
0 = Naone

Submittal ACS600-US-07
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TITLE:

PRITCHARD ENGINEERING CO. LTD.

WINNIPEG SASKATOON EDMONTON CALGARY

APPLICATION DATA

May 1989

RTD AND IRD SETTINGS

RELCON CONTROL

MULTILIN 169 MOTOR MANAGEMENT MONITOR

ALARM SHUTDOWN
Upper Motor Bearing 90°C 100°C
Lower Motor Bearing 90°cC 100" ¢
Windings 130°¢C 140°C
Pump Upper Thrust
Bearing 85°C 93°C
IRD MECHANALYSIS MONITOR
ALARM SHUTDOWN
Motor Upper 24% 32%
Motor Lower 44% 54%

Pump Upper 20% 30%




25043 Instruction Mannal Monitor Model 5806

SYSTEM DESCRIPTION

The concept of machinery monitoring is quite simple. During normal
operation, the machine's "vital signs" remain within relatively narrow
ranges. If a mechanical problem de-elops, it will be reflected as a
change in one or more of these vital signs. This change will be sensed
by the monitor instrument and cause an alarm.

The monitor system consists of a number of TRANSDUCERS connected to the
MONITOR. Transducers installed on the machine convert the "vital signs"-
various mechanical parameters such as vibration, temperature, axial
movement, and others - to electrical signals that are transmitted to

the monitor instrument.

The monitor is usually installed in the control room with other machine
instrumentation. It receives signals from the transducers, processes
and measures the signals, and closes electrical relay cecntacts if one
of the signals increases too much. The relays can be counnected to
annunciators or to automatic machine controls.

The monitor also provides signal-proporticnal electrica. outputs that
can be used with strip chart recorders, data loggers, or computers.

=
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[RANSDUCERS

Monitor Model 5806

The effectiveness of the monitor system will depend on the selection
of proper transducers and their location on the machine.

The transducers supplied with this monitor are those specified by the

purchaser.

The installation section of this manual covers the details

of proper transducer mounting and wiring. Because of the great variety

of machine configurations, the manual does not attempt to instruct the

installer as to exact placement of the transducers.

IRD engineers will

be pleased to offer advice and recommendations relative to the selection

and/or installation of transducers, upon request.

(In most cases, the transducers have been selected by system engineers
to guard against the most commonly encountered failure modes of the

machine.

It is important to recognize that some machine faults can

occur that would not result in a significant change in the monitored

barameters, therefore would not cause an alarm.)

NOTE: The term "pickup" is commonly used interchangeably
with the term "transducer".

The chart below summarizes the various

Mcdel 5806 Monitor.

types of pickups used with

MEASURED PARAMETER

PICKUP TYPE

IRD PICKUP MODEL

MONITOR READOUT IN TERMS OF

VIBRATION VELOCITY 544B, 544M, 544R, VELOCITY IN IN/S OR MM/S
540, OR 580 DISPLACEMENT IN MILS OR pM
ACCELEROMETER 960M, 910M ACCELERATION IN g's
VELOCITY IN IN/S OR MM/S
NON-CONTACT 403 DISPLACEMENT IN MILS OR MM
AXIAL POS'N THRUST NON-CONTACT 403 DISPLACEMENT IN MILS OR MM

TEMPERATURE

THERMOCOUPLE

* TYPE J; K OR T

TEMPERATURE IN °F OR °C

RTD * 100-OHM POT. TEMPERATURE IN °F OR °C
SPIKE ENERGY ACCELEROMETER 960M SPIKE ENERGY, gSE
SPEED, RPM NON-CONTACT 403 SPEED, REV./MINUTE
ROTOR ECCENTRICITY NON-CONTACT 403 ECCENTRICITY IN MILS
VALVE POSITION CAM POT. I/N 15629 OR 16282 POSITION PERCENT, %
LvDT I/N 15383 DISPLACEMENT IN MILS OR INCHES
SHELL EXPANSION LVDT I/N 15383 MILS OR INCHES

DIFFERENTIAL NON-CONTACT I/N 26450, 26400, DISPLACEMENT IN MILS
EXPANSION OR 26401
G.E. COILS I/N 18605 MILS
NON-CONTACT I/N 27860 MILS
*

NOT SUPPLIED BY IRD MECHANALYSIS
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INSTALLATION

SELECTING A LOCATION FOR THE MONITOR

The monitor is designed for panel mounting in a contrcl room for ready
access by operating personnel. If it is necessary to install the monitor
outdoors, a NEMA-4 Weatherproof Enclosure must be used to prevent rain from
entering the monitor.* If the anticipated minimum temperature is below

32°F (0°C) the enclosure must be equipped with a heater. Shade from direct
sunlight must be provided to prevent excessive heat buildup in the enclosure

(which could result in an equipment failure). Maximum temperature for the
monitor unit is 140°F,

When selecting a location for the monitor, keep in mind that it is a
complex electronic device. It is designed and manufactured to with-
stand quite severe environmental conditions BUT ---- as with any elect-
ronic instrument it will give the longest, trouble-free service if

treated with some care. In general, any location that is comfortable
for people is best.

The selected panel location should not subject the monitor to dripping
water from above, or to heat from equipment installed beneath it.

*Refer to Spec Sheet 71-01

HAZARDOUS | OCATIONS

Due to the proximity of some control rooms to process machinery,
the control room interior may be designated as a hazardous area within

the definition of Article 500 of the (U.S.) National Electrical Code,
or similar codes in other countries.

If the control room is classified as a Division 2 area (N.E.C.), present
interpretation of the code usually permits the operation of electrical
equipment if twé conditions are met during normal operation:

(1) Arcing or sparking contacts must not be exposed, and
(2) No surface temperature may exceed 80% of the ignition
temperature (in °C) of the hazardous gas or vapor.

The Mcdel 5806 Monitor meets the first requirement since all relay
contacts are hermetically sealed. The second requirement is met if
ignition temperature of the hazardous gas or vapor is above 200°C.

CAUTION

BEFORE INSTALLING OR OPERATING THIS
MONITOR IN A HAZARDQOUS LOCATION,
OBTAIN SPECIFIC APPROVAL TC DO SO FROM
THE LOCAL APPROVING AUTHORITY.
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PURGING

Some airborne gases (such as chlorine) are so corrosive that over an
extended period of time even the best protected instrument will be
damaged. If this situation exists in the proposed moniteor location,
consideration should first be given to selecting another location!
If that is not possible, the NEMA-4 Enclosure should be used, with a
continuous flow of clean instrument air to exclude the corrosive gas.

Monitor Model

NOTE: Purging in this manner is NOT recommended in explosion-
hazardous areas, such as discussed in the preceding paragraph,

GROUNDING AND SHIELDING

Electrical signals from the transducers are quite small, and therefore
susceptible to interference from electrical "noise". Noise can be
generated by power cables near the transducers or wiring, by walkie-
talkies, by electrical static discharges or lightning, or by large
electrical equipment (motors, transformers, controllers) in the vicinity.

To minimize the possibility of interference- which can cause erroneous
monitor readings and false alarms - it is essential to follow the recom-
mendations on these pages with respect to grounding and shielding.

Radio-frequency interference (RFI} can result from open wiring. If
walkie-talkies are used in the plant, it is strongly recommended that
ALL wiring be run in thin-wall metallic electrical tubing (conduit).

Conduit, fittings, and junction boxes should be electrically bonded
to a good earth ground.

INS TION DETAIL DRAWINGS

The following pages show installation details, dimensional data, and
wiring instructions.

Use Pages 4-1 through 4-6 for installing the monitor unit and wiring
it to power, control circuits, and recorders,

Pickup installation, and wiring between pickups and the monitor are
covered in the installation drawings starting on Page 4-7. Select
the appropriate drawing(s) for the pickups being used.

CAUTION

DO NOT APPLY POWER TO THE MONITOR

UNTIL ALL WIRING HAS BEEN CAREFULLY
CHECKED.

5806



SPEC SHEET 41-02

IRD Vibration Pickup P/N 9712 EFFECTIVE  9-1-82

—Model 544M

DESCRIPTION

The IRD Model 544M Vibration Pickups is a seismic,
velocity type transducer with a moving coil in a
permanent magnetic field. The 544M mounts permanently
on a flat surface at the bearing housing or other critical
points on a machine and provides reliable continuous
performance under a variety of adverse environmental
conditions.

Its high output and low impedance, wide frequency
response and rugged construction make the 544M suitable
for all types of machinery monitoring applications. In
addition, a hard anodized aluminum case insulates the
signal coil from the housing to eliminate false monitor
alarms often encountered from ground loops and power
surges in many field installations. The 544M is waterproof
ond acceptable for use in Division 2 hazardous areas.

SPECIFICATIONS

Frequency Response: 14 Hz - 1000 Hz=8%
10 Hz: -20% (Avg.)
Measured at 70°F (21°C)

Sensitivity: 764+10% mV RMS/in/sec (peak)

Temperature -40°F to + 500°F

Range: (-40°C to +260°C)

Impedance: R = 2K ohms; L = 0.7
at 70°F (21°C)

Damping Factor: 0.7 (critical) at 70°F (21°C)

Mounting

Orientation: Any - horizontal or vertical

Transverse Less than 5% (average) between

Response: 10 Hz and 1000 Hz

Magnetic Field

Sensitivity: 0.15 inches/sec/gauss (0.0015
in/sec/gauss with optional
shield)

Housing: Waterproof, dustproof

Connector: 2-pin GS-02-10SL-4P

Weight: 24 oz.

Isolation: Floating signal coil insulated from
case

Mounting: (4) holes 9732 dia. on 2 x 2 centers

Max amplitudes: 125 mils pk-pk; to 70 Hz; 30g
above 70 Hz

A IRD 15 o registered trodemark of IRD Mechanolysis, Inc © 1977 IRD Mechanalysis Inc. Litho i U.S A& 1183 No

SUPERSEDES 8-1-80
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OUTLINE DIMENSIONS

53 DIA 5, SENSITIVE
|  ————
AXIS
@ 1~ < I -
! \\ 1 1 3y
Tt T2 22 - -

\\ // ’ b
A e

. —

1 MIN CLEARANCE
> =~
(63% WITH RIGHT ANGLE CONNECTOR )

o — 7

ACCESSORIES (see Spec Sheets for detailed information)

1 Explosion-proof Enclosure - for installations in
Division 1 Class |, Group D or Class Il Groups E,
F. G Hazardous Areas P/N 4224 (See Spec Sheet
72-01)

2. Safety Barrier - for intrinsically safe installations in
Division 1, Class |. Groups B, C, D Hazardous Areas
P/N 7685 (See Spec Sheet 43-03)

3. Straight Cable Connector P/N 4366 (up to 250°F.
120°C) P/N 15039 {(up to 500°F, 260°C)

4 Right Angle Connector P/N 14797 (up to 250°F,
120°0)

5 Magnetic Shield to reduce magnetic field sensitivity
by 100:1 P/N 10140

ORDERING INFORMATION

(aty)  P/N 9712 Model 544M Vibration Pickup

. IRD Mechanalysis, Limited IRD Mechanalysis, S.A. IRD Mechanalysis, (India) Limited

IRD _Mechanal SIS, |nc' 333 Barton Street East Avenue Winston Churchill 98 47-48 Jolly Maker Chombers il
Subsidiory of HH. Robertson Company Stoney Creek, Hamilton Brussels, Belgium Nariman Point

Ontario, Canado 32/2/344.70.58 Bombay 400-021

416/662-7577 India
6150 Hunﬂey Road IRD Mechanalysis, (U.K.) Limited IRD Mechanalysis, (Australia) Pty. Lid. 244134

2 Sealand Industriol Estate 337 Pacific Highway

Co!umbus, Ohio 43229 Chester, England Crows Nest, Australia

614/885-5376 44/244/374-914 (02) 929-8122




DESCRIPTION

Signal Conditioning Card for
Velocity Pickups

—for use in 5800 Series Machine Monitors

SPEC SHEET 62-13
EFFECTIVE  8-1-86
SUPERSEDES 8-1-83

These signal conditioners are for use in 5800 Series Machine Monitors. They connect to a
single case or bearing mounted velocity type pickup to condition the pickup signal for use by
the monitor. Solid state components, 100 hour functional heat run and multipoint quality
control tests assure troublefree performance.

SPECIFICATIONS

Input:
Nominal Full Scale:
Range:

Frequency
Response: (5448B,
544M, 544R)

Frequency
Response:

(580)
Linearity:

Power Qutput:

Pickup Type
544

544
580

580

One 544B, 544M, 544R, or 580
See Table below.
Adjustable = 50%

5 Hz-2500 Hz, flat within
5% band (10% if integrated).

6 dB/octave rolloff (minimum) outside
passband.

2 Hz to 2500 Hz, flat within 5% band
(10% if integrated).

Linear within = 2% F.S. measured
between 10%-100% F.S. (@ 100 Hz at

recorder output.

+ 24 Vdc current-limited @ 20mA for
580 type cards

Range*

10 mils pk-pk, integrated
(250 pwm pk-pk)

1 in/s pk, not integrated
(25 mm/s pk)

10 mils pk-pk, integrated
(250 pm pk-pk)

1 in/s pk, not integrated
(25 mm/s pk)

Detection:

Time Delay:
(544B, 544M,
544R)

Time Delay:
(580)

Recorder Qutput:

Analyzer Output:

Construction:

0-5 Vdc Rec. Qutput
Card Part No.

23383
23540

24055

24056

RMS-proportional

Approximately 3 seconds time constant
in detector.

Approximately 15 seconds time con-
stant in detector

0-5 Vdc, 1K ohm output impedance,
negative ground. Optional 4-20mA
current output, 300 ohm maximum
load resistance, negative ground.

Connected to sensor through 5K isola-
tion resistor. Screw terminal output on
signal conditioner (rear of monitor)
and Output at monitor front panel
analyzer jack.

Glass epoxy circuit board, varnish
coated

Gold over nickel plated edge
connector

Solid state components

4-20mA Rec. Qutput
Card Part No.

24149
24153

24327

24328
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Worthington

" Volute Centrifugal Pumps

Type FA-FC-NA

Capacities to 100,000 gpm—Heads to 450 feet

x A rugged, economical
R Single stage, end suction pump

WORTHINGTON



TYPES FA"FC"NA Dimensions

W,

Note: All dimensions are in inches (not to be used for construction purposes).

&
L/

SUS ——

O
J

e — B

DISCHARGE

RX-128438

S | w, %E e : . ; 3 s DATA ON FLANGES 125# STANDARD
= w= S5 g ) ot wea e
=12 |5 |= - e
SR W L | % W 0% | o | s | o =£ |S32 | 32 | EB | B2 | =B
2w v | w ] va ]| nl & 2% | 2 |2 — 1
(S e w5 ol 6 | an o = Ay
T | 18NA5 | 13 20 | 15 2| 2% | uy | 5 30% 12 19 1 b 17 12
5 | 18NA-33 18 1+ 20 21 47 | 30% | 28% 54 31ls 14 21 1% 1 1834 12
5 | 18NA37 | 18 L 2] 25 40 | 32 | 30% | % | 39 5 | 2 T 1 w0 v
7 [20N30 | 20 [ | 23 213 | 9| 40 | n
8 [20M37| o |- u | » 19 3% | 2% | 5 | 3om 18 | % 1%, e | 2% | 16
9 | 24NA30 24 30 23 420137 28% 42 24 20 2714 1%, 1% 25 20
o |amy | # | u | 3 49 | 3% | 2% | s | 3, e 7 G =
11 [ 24N38 | 2 | 21 | 23 52 | Ma | 3% | 57 | 3
ZIBME) B | 0| B 2 u ] T ] wn Bt i 0aa el
13 |30n40] 30 | 30 | 25 64 ] 3% | 3% [ 50 | 39% 8 | ¥y | 24 AN [ 28
14 [SONAM4 | 30 | 42 | 3% | 66| 4 | 39 59 | 53% N | | o e 5
15 [36NA43 | 36 | 36 | 32% | 72| a4 | 39 45 | 3y
16 | 36M57| 3% | 3] 5% | o0 o3% | 57 | 55 | 2om Lmme B m e
7 |2ns7 | &2 | w2 | % | 18] 6o | 5 57% | 34 2 | 53 25 1% | 49y 3
18 42 NA-85 42 42 5814 102 70 63 108 54 54 664 3 1% 6234 44
19 | 5ANAB0 | 60 | 60 | 57% | 63| 78% | 69w | 73 | g — o i =
20 |60NATS | 60 | 72 | 6a 63| 83% | 73 [ 108 | g0 i .
21 | BONAGB | 60 72 | 64 63 | 8% | 713 108 60 2 8614 3 134 82)3 60
*These dimensions are typical.
Worthington Pump International
Harrison, New Jersey 07029
a division of Worthington Corporation
WORTHINGTON

Supersedes 2122.81
2122-B1A 7110 Bar. P.

Litho in U.S.A.



Bearing Supply

(Canada) Ltd.

DISTRIBUTORS OF:
Power Transmission Equipment e Hose & Fittings e Automation Technology
Fluid Power Products e Material Handling Systems e Mechanical Sealing Devices
Bearings, Qil Seals & O-Rings e Specialty Lubricants & Adhesives
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Calgary 253-7281 * Edmonton 435-3743 * Lloydminster 875-6186 * Regina 569-8878
Saskatoon 652-5121 * Winnipeg 783-0101 * East Winnipeg 663-9999 * Brandon 727-3341
Thompson 677-2318 * The Pas 623-6464 * Thunder Bay 623-2131 * Sault Ste. Marie 253-2333
Sudbury 673-4400 * Mississauga 629-3881 * Scarborough 759-4128 * Hamilton 560-5121
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SET SCREWS

* ITEMS NC

MFG:
MODEL:
SIZE:
SERIAL NO:

CUSTOMER: INDL
END USER:
LOCATION:  WINI
STOCK NO: BA-

USER TAG: Q12

PRODUCT:
NOTES:

BARRIER FLUID:
PLAN:

TEMP: AMBIENT
SP GR: 1.0

VvV P:

VISC:
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SYSTEM SUPPLYING CLEAN
FLUID TO THE SEAL
CHAMBER.
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EXTERNAL PUMP OR
PRBSUTREEDUEREJ ONLY
08 PECIFI

This document is owned by PPC Mechanical Seals and is loaned subject to return upon demand along with all copies and all
improvements. It will only be used in confidence and not be used in any way detrimental to the interest of PPC, Inc.
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. POWERPUMPER P/?P 5

DOUBLE/TANDEM CARTRIDGE SEAL
INSTALLATION INSTRUCTIONS

PREPARE PUMP

1
2
3

o v n

090N

10.
11.
12.
13.
14,

15.

R

. Clean and inspect pump parts.

Replace shaft or shaft sleeve if worn in secondary scaling areas under o-rings.

. Check for good starting bevel and remove all butrs that would cut secondary seal o-rings or cause

misalignment.

Check shaft run out (to be within .001” TIR per inch of shaft dia.), shaft end play (not to exceed .005™),
stuffing box face alignment (must be square to shaft within .003” TIR and have good sealing surface,
125 RMS min.), and condition of the pump bearings: Replace if necessary.

INSTALLING SEAL

Lubricate shaft or sleeve.

Insert seal into stuffing box with barrier fluid ports facing desired location.

Loosely thread gland bolts into back plate. IMPORTANT: Do not tighten gland bolts at this time. Also,
do not remove any setting clips at this time. NOTE: For larger pumps with heavy back plates, install the
seal on the shaft or sleeve, then slip on the back plate and loosely thread the gland bolts.

Install and bolt back plate to pump frame.

Install and tighten impeller.

Make all necessary impeller adjustments as required. The impeller can be reset at any time, as long as the
setting clips are in place and the seal set screws are loosened while the shaft is being moved.
Tighten gland bolts evenly.

Tighten set screws in collar.

Remove setting clips and flat head screws. NOTE: Apply pressure to clip at the gland face, as shown,
with a screwdriver or flat edge then lift rear of clip to remove. (The setting clips must be removed entirely)
Turn shaft by hand to make sure there is no rubbing between rotating and stationary parts.
Make all necessary pump connections and alignments.

Clean out barrier fluid lines and seal pot.

Connect and open barrier fluid lines to seal.

If a seal pot is used, fill seal pot with barrier fluid and bleed out air in lines. For API Plan 53 pressurize to
20-30 PSI above stuffing box pressure.

Run pump according to normal start up and operating procedures. GLAND BOLT TORQUE

Seal Size Torque Value

1 to 1-3/8" 15— 20 ft-Ibs.

* 1-12 to 27 25 — 30 fi-lbs.

2-1/8 to 3-1/4” 30 - 35 ft-lbs.

APPLY LIGHT
PRESSURE HERE TO
- REMOVE CLIPS

/— COLLAR

SLEEYE Hre T O BE LOVEER

FADOCS\ENG\INSTALLM-2709-E.doc
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TYPES FA-FC Typical Section

Section Elevation

showing typical construction
of the type FA and FC pump.
Refer to Harrison

for specific construction of
any given pump.

VEW PEDE STAL

weigh7 15 2 F00 L (1009

1 Botiom. suction
with two winged feet rigidly
suppprting the pump.’

2 Stuffing box head
permits easy drainage.

3 Fasily accessible
stuffing box.

i
%
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4
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4 Back rings may be
furnished, to minimize
hydraulic thrust.

5 Generous

* renewable double

wearing rings.
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SECTION 1
INTRODUCTION AND GENERAL DESCRIPTION

The Worthington FC pump is a volute type centrifugal pump designed for dry pit
operation. |t is supplied with a bottom suction rozzle. The flow of liquid is

ooth axizl and radial,

The pump can be arranged for close-coupled mounting with an attached driver base

or for long coupled mounting with an independent driver base and intermediate
shafting.

CASING AND RENOYAELE HEADS

The pump casing with its integrally cast discharge nozzle is a volute type.
It is machined to provide a rabbet fit for both the. stuifing box head and the
suction piece.

The removaile head is bolted and centered in the casing, The suction piece is
provided with a handhole for inspection and cleaning without dismantling the
pump. ,

INPELLER AND WEARING RINGS

The impeller is the enclosed type. It is capable of passing stringy material,
trash and solids of limited size. The impeller huo is keyed to the shaft and

held in cositicn by an impeller nut. The nut is locked to the impeller with
a set screw.

Tne pump is provided with renewable casing and impeller wearing rings which
are locked in position by set screws.

SHAFT ARD SHAFT SLEEYE
The purp shaft is carefully designed and machined to insure ricid support of

the impeller. The shaft is protected at the stuffing box with a removanle
sleeve keyed to the shaft ana held in axial position by the shaft shoulder or

oy a slesve adjusting nut. The nut, in turn, butts against the shaft shoulder.

STUFFING BCX

The liquid sealed stuffing box seals the pump against leakage along the shaft
sleeve at the roint where it passes through the casing. It should be packed
with rings of braided, graphited asbestos packing and a seal cage. The stuf-
fing box is not packed when the pump is shipped. Indepenaent sealing should

be provicea from a supply of clean water at a positive pressure slightly higher

than the pump discharye pressure.
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BEARINGS

The pump is equipped with anti-friction bearings arranged for grease lubrication.
he upper or thrust bearing is a double-row angular contact, combined thrust and
line bearing mounted back-to-back. |t is press fitted on the shaft and secured
axially with.a nut. The outer races are contained between a shoulder in the
bearing housing and a protruding face on the thrust bearing cover to prevent end
movement.

The lower or line bearing is a double row self aligning bearing. It is press
fitted on the shaft. Clearance in the bearing housing bore allows the outer

race to move axially to prevent shaft bending or binding of internal parts as a
result of axial shaft expansion.

Both bearings are mounted in the bearing frame which is bolted to the stuffing
box head.

For bearing lubrication refer to Section V.

COUPLINGS

lRefer to coupling manufacturer's instructions. Where flexible shafting with
“universal joints is used, refer to "Service Instructions for Flexible Shafting".



SECTION 11
PRE=-INSTALLATION

INSPECTION OF EQUIPMENT

Immediately on receipt of the equipment, inspect and check it against the
shipping manifest. Examine the crate and wrapping before discarding. Parts
or accessories are sometimes wrapped individually or fastened to the crate.
Report any damage or shortage to the transportation company's local agent.

STORAGE

When it is necessary to store a pump for a short time before it can be instal-
led, place it in a dry location. Protect it thoroughly from moisture. When
protecting flanges are bolted to the suction and discharge nozzles at the
factory, they should not be removed.

Protect the bearings and the couplings against sand, grit o; other foreign
matter. To prevent rusting-in or seizing, lubricate the unit (refer to
Lubrication, Section V). Turn the rotor over by hand at least once a week.

Check the stuffing box to insure that it contains no packing which could
cause rusting of internal parts as a result of condensation.

CLEANING PRIOR TO INSTALLATION
|f rust preventative has been used on stored parts they should be thoroughly

cleaned. Re-lubricate the bearings. Extreme care must be taken to assure
that all traces of the protective coating are removed. -
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SECTION 111
INSTALLAT I ON

LOCATION OF EQUIPMENT

The pump should be placed so that it is easily accessible for inspection during
operation while giving due attention to the desirability of simplifying the
discharge piping layout. The pump should always be located as near as possible
to the suction well or supply to keep suction losses and lift at a minimum.
There should be ample head room to allow the use of an overhead crane or |ift-
ing device with sufficient capacity to lift the heaviest part of the unit.

FOUNDATION
The foundation may consist of any material that will afford permanent, rigid
support to the full area of the pump or driver supporting member and that will

absorb expected strains and shocks that may be encountered in service.

Concrete foundations built on solid ground are desirable. Foundation bolts of

_ the specified size should be located according to elevation drawings. Each

bolt should be surrounded by a pipe sleeve 2 to 3 times the diameter of the

‘bolt. The sleeves should be held rigidly yet allowing the bolts to be moved

to conform with the holes in-the bedplate. (Refer to Fig. below).

When the pump unit is mounted directly on structural steel framing, it should
be located directly over or as near as possible to the main building aembers,
beams or walls. The pump base should be bolted and doweled to the steel
supports to avoid distortion, prevent vibration and retain proper alignment.

FOUNDATION § SLEEVE
BOLT 7
LR | R

Fig. —Ffoundation Boit
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ALIGNMENT =

Accurate alignment of pump and driver shafts is essential to successful
operation regardless of the type of coupling used. ‘i’

Important - Alignment must be checked after a pump has been completely piped-
up. Serious pump misalignment can be caused by drawing up on flange pining
bolts if the flange faces are not parallel. Particular care must be taken to
properly support the suction and discharje piping so that they cannot exert a
strain or pull on the pump. Pipe strains are a common cause of misalignment,
hot bearings, worn couplings and vibration.

A flexible coupling is used to compensate for slight changes in alignment which
occur during normal operation and is not used to correct for angularity.

Important Note: Couplings must be uncoupled until after a final alignment
check has been made prior to starting the unit.

To align the pump and driver, proceed as follows:
CLOSE COUPLED UNITS
l. Disconnect the coupling halves by removing the coupling- bolts.

2. Set pump on foundation and shim to correct elevation to insure that the
suction anddischarge flanges are level and plumb and at the proper elevation.

3. Grout pump base to foundation and tighten anchor bolts.

4, Check the gap between the coupling halves (or coupling hubs where ap- -
propriate) against the dimensions shown on the installation drawing. ii'

'NQTE: 1/16 in. variation is allowed.

5. Check angular and parallel alignment of coupling halves using a dial
indicator and a feeler gauge. The dial indicator should be mounted on
the pump-half-coupling with the probe resting on the outer diameter of
the driver coupling. Rotate the pump shaft and take readings at every
quarter turn to check parallel alignment. For angular alignment rotate
both the pump and motor shafts together and take feeler gauge readings
at 90 degree intervals around the coupling. Move and shim the driver
until the coupling:is accurately aligned.

6. Bo}{ driver to pump securely and recheck alignment as in previous step.

7. Drill, ream, and dowel driver to motor stand (minimum of two dowel pins).

FEELER GAUSE OR r—Ejj DIAL INDICATOR

KEY STQCK

E]

Le

PUMP GRDRIVEN/ ]
COUPLING

METHOD FOR CHECKING ANGULAR AND PARALLEL ALIGNMWENT
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LONG COUPLED UNITS -

s

A. INSTALLATION WITH FLEXIBLE SHAFTING (NO GUIDE BEARING) WITH MOTOR BASE
RESTING IN PLACE.

‘. Set pump on foundation and shim to correct elevation to insure that the
discharge flanges are level and plumb and at the proper elevation. Dur-
ing this procedure, align the pump with a plumb bob so that the pump
coupling is centered in relation to the mo*or mounting flange and check
the face of the coupling with a precision machinist's level.

2. Place the motor on the motor base and check to determine if the distance
between the pump and motor coupling faces agrees with the installation
drawing and if the motor coupling face is level. If these conditions are
not realized, shim motor base to suit.

3. Tighten motor base foundation bolts.

4. Center motor and pump couplings with a plumb bob by sliding motor on motor
base. Scribe motor base for motor hold down bolts. Remove motor and drill
and tap holes.

5. Remount and center motor with a plumb bob by sliding motor on motor base.
Check coupling faces for parallelism. Adjustment can be made by shimming
between motor and motor base., -

6. Tighten motor hold-down bolts on motor base and recheck alignment.
~7. Install intermediate shafting.

8. Grout pump and motor into place, and dowel motor to moter base.

'B. INSTALLATION WITH FLEXIBLE SHAFTING AND OHE OR MORE GUIDE BEARINGS.

NOTE: Follow first 6 steps of procedure listed under A.

7. Install intermediate shafting with guide bearings in place. Note match
marks (if any) on coupling flanges and match numbers at coupling holes

and at coupling bolts.

8. Align guide bearing supports to shaft using a plumb line. Shim under
quide bearing housing, if necessary, and tighten in place. Recheck guide
bearing alignment.,

9. Grout pump and motor base into place, and dowel motor to motor base.

NOTE: Due to the many variations and complexity of installations, it is recom-
mended that a Worthington erector be obtained to assist in installation
and alignment on long coupled vertical units.

HE"

SHAFT

FEELER OR
TAPER GAUGE

PUMP
COUPLING
FLANCT

METHOD OF CHECKING
ALIGNMENT USING DIAL INDICATOR
AMD FEELER OR TAPER GAUGE
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GROUTING

the purpose.of grout?ng is‘to prevent lateral shifting of the sole plate, not h ‘i'
to take up irregularities in the foundation. We recommend the following
procedure:

The typical mixtqre.for grouting-in is composed of one part pure portland cement
?nd }wo parts building sand, with sufficient water to cause the mixture to flow
reely.

The top of the rough concrete foundation should be well saturated with water
before grouting. A wooden form should be built around the outside of the sole
plate to contain the grout. |n some cases this form is placed tightly against
the lower edge of the base and in other cases, it is placed a slight distance
from the edge of the supporting feet. Grout is added until the entire space
under the sole plate is filled. A stiff wire should be used to work the grout
and release any air pockets.

After the grout is poured, the exposed surfaces should be covered with wet

burlap to effect slow drying in order to prevent cracking. When the grout is
set (about 48 hours) remove the forms and smooth the exposed surfaces if desired.
The grout should be hard in approximately 72 hours.

SOLEPLATE GROUT SHIMS AND WEDGES

,
W £
oy
NN NEWNGRZNLI
:

K153 | uw-ff.;s’ﬂfﬁ”kzw

—— A—
TOP OF FOUNDAT]ON -—J TR
Fig. —Placing Form for Grauting
PIPING

Piping Strains - Satisfactory operation cannot be maintained when piping
imposes a force on the pump. Pumps can be sprung and pulled out of position
by drawing up on the bolts in the piping flanges. Flanges must be brought
squarely together before the bolts are tightened.

Suction and discharge pipes and associated equipment should be supported and
anchored near but independent of the pump so that no strain will be transmitted
to the pump casing. Pipe strains are a common cause of misalignment, hot bear-
ings, worn.couplings and vibration.

Suction Piping - Experience has shown that the major source of trouble in

~entrifuga' pump installations other than misalignment is traceabie to a faulty

suction line. The utmost attention must be given to this portion of the instal= ‘i'
lation. The suction piping should be as direct as possible and its length held

to a minimum. If a long suction line is required, increase the pipe size to



reduce friction losses. The piping should be run without high spots and have )

”~ continual rise towards the pump. This prevents air pockets which inevitably
cause trouble.

The suction piping should be checked before initial start-up to insure that
there are no leaks.

A gate valve is required on the suction line if a positive head exists above
the invert of the suction piping.
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SECTION IV )
OPERATION - 4

The following procedures are presented to outline the most important steps
involved in pump operation. Any modifications of these procedures due to
particular installation peculiarities should conform to good engineering
practices.

SUCTION LIFT

Sometimes the suction conditions imposed upon a centrifugal pump are ex-
tremely unfavorable and lead to a complete breakdown of the operation of the
pump. The suction lift must be kept within the suction limitations for which
the pump was sold. |f the original operating conditions must be changed for
any reason, consult your nearest Worthington District O0ffice.

Care should also be exercised to keep the suction piping air tight and sealed
against leakage.

PRIMING
CAUTION - PRIME YOUR PUMP BEFORE STARTING
Priming a centrifugal pump means removing the air, gas or vapor from tﬁe
suction piping and pump casing. Internal pump parts depending on water for :
lubrication may seize if the casing is not completely filled with liquid pri'ore
to starting.

With a positive suction head on the pump priming is accomplished in the fol-
lowing manner:

I, Open a]l suction valves to allow liquid to enter the suction piping and
pump casing.

2. Open vent valve located on highest point on the pump casing in order to
release all entrapped air.

3. When liquid appears as a steady stream (no air bubbles) the pump is primed
and may be started.

STARTING AND OPERATING PUMPS

Preliminary Instructions - Test the driver for rotation with the coupling bolts
removed. The arrow on the pump casing will show the correct rotation. Replace
the coupling tolts.

Refer to the lubrication section, and be sure that the bearingé have been proper-
ly lubricated.

The valves on the liquid supply line to the stuffing boxes should now be opene°

The pump should now be primed according to instructions given under "Prjming".
Do not operate the pump unless it is primed as there is danger of damaging

>
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" internal parts which depend on the pumped liquid for lubrication. Turn the
rotor over by hand; if it is bound, do not operate the pump until the cause of
the trouble is found.

Starting Pumps - Turn the rotor several times by hand to lubricate the bearings.
Start the driver according to the driver manufacturer's instructions.
Open the discharge valve slowly as soon as the pump attains full speed.

During the routine operation of the pump, the bearings should be occasionally
checked for proper lubrication.

The amount of valve opening on the liquid seal supply lines to the stuffing
boxes must be controlled. The stuffing box glands should be adjusted to permit
a slight seepage of liquid out of the stuffing box at all times during operation
to prevent excessive wear of the shaft sleeves due to lack of lubrication.

STOPPING PUMPS

Normally, there should be a check valve and a gate valve in the discharge line,
The check valve should be located between the pump and the gate valve. In

such cases the pump can be shut down by stopping the driver according to the
driver manufacturer's instructions. The remaining valves should then be closed
in the following order: discharge, suction, and sealing liquid supply.

10
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“SECTION V ,
LUBR ICATION - @

GREASE LUBRICATED ANTI-FRICTION BEARINGS

Grease lubricated anti-friction bearings are packed with grease at the factory
and ordinarily will require no attention before the pump is started providing

the pump has been stored for only a short period in a clean dry location

(refer to Pre-Installation Section I1). ‘The bearings should be checked for

the first hour or so after the pump has been started to insure that they are
functioning properly., Proper grease lubrication is very important. The
characteristics of the installation and the severity of the service will deter-
mine the frequency of lubrication. Do not use graphite. A good No. 2 grease is
satisfactory for operation at ordinary room temperatures, a lighter grease

(No. |) for operation at high speeds or low room temperatures. For specific rec-
ommendations consult a reputable grease manufacturer. An anti-friction bearing
should never have its housing fully packed with grease. [t is recommended that
the void spaces in the bearings and the housings be 1/3 to 1/2 filled with
grease. A fully packed housing will cause the bearing to overheat and will
result in reduced bearing life.

.

The maximum desirable operating temperatures for anti-friction bearings varies

* from unit to unit. Rising temperatures or an abrupt temperature rise are

indicative of trouble. These symptoms require immediate stopping of the pump. .
Before the unit is returned to service, the trouble must be located and correcfi.

LTBY-\T\.
BT
TN

IK-181398
Fig. —Typical Grease Lubricated Anti-
Friction Bearing Arrangement

REGULAR GREASE CHANGE

It is recommended that the grease be changed completely every six months to one
year depending on the total running hours of the pump. |If the pump is 2 stand- °
by unit or if it is run only a few hours each month, the gr2ase should be
.changed every six months. |(f the pump runs fifty per cent or more of the time,
the grease need not be changed more than once a year.

T ‘ - REGULAR -LUBRICATION : @

| ZNormaily, two or three turns of the grease cup caps should add sufficient

——

‘grease to the bearings, when additional lubrication is required.

> ' , I
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COHPLETE CLEANING DURING A MAJOR OVERHAUL

When an overhaul period offers the opportunity, the bearings and the housing
should be completel; cleaned out in the following manner:

Remove the rotor from the bearing housing. Use a brush and wash ou* the
housing with hot kerosene (200F to 2UOF) or other nontoxic solvent. Flush
out the housing with a light mineral oil to prevent rust and to remove a}l
traces of solvent. Do not use waste to clean the housing.

To clean the bearinzs wipe off as much grease as possible with clean non-

linting cloth. Usin; a brush dipped in hot kerosene at |80F to 200F, remove
) the remaining grease and solid particles, gently spinning the bearing. Spin
[ each ball to insure that each one is clean.

If any badly oxidizei grease is present and refuses to come.off with the above
'procedure, the rotor should be supported so the bearing can be immersed in the
: hot kerosene and allowed to soak. Brush and spin the bearing until the
. oxidized grease is removed. Difficult spots can sometimes be removed with a
mixture of alcohol zad light mineral solvent. ;

Reflush the bearings with clean, light oil to remove any contaminated oil.

| Fresh grease should now be forced through the bearing to purge any remaining i
~contaminated grease or oil. ) - o B 3 T ——

REPACKING BEZRINGS AND HOUSINGS

Fill all the void spaces between the balls or rollers with clean grease. Fill
the tearing housing cover cavities and the bearing housing cavities 1/3 to 1/2
full of grease and zssemble the rotor in the bearing housing. Observe the
bearing temperatures closely for the first few hours of operation.

B ™ e
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SECTION VI 0
MAINTENANCE

INSPECTIONS

Daily observations should be made of pump operations to avert trouble.

Whether or not you consider a log of these inspections necessary, the operator
must be alert for irregularities in the operation of the pumds. He should im-
mediately report any trouble symptoms which he detects. Stuffing box operation
and bearing temperatures should be checked periodically. An abrupt change in
bearing temperatures is much more indicative of trouble than a constant high
‘emperature. A change in the sound of a running pump is also a warning of pos-
sible trouble (refer to Locating Troubles),

SEMI-ANNUAL AND ANNUAL INSPECTIONS

Check for free movement of the stuffing box gland, clean and oil the gland bolts
and nuts. Closely observe the stuffing box for excessive lezkage which cannot
be reduced by gland adjustment and replace packing if necessary. Check the pump
running records for hourly usage to determine if bearings should be cleaned and
regreased. (See Lubrication, Section V).

Check the pump for capacity and discharge pressure to determine if new casing 0
rings or impeller rings are required.

COMPLETE OVERHAULS

Frequency of a complete overhaul depends upon the hours of opsration of the
pump, the severity of the conditions of service, the materials used in the
pump construction, and the care the pump receives in operatica. 0o not open
your pump for inspection unless there is definite evidence trat the capacity
has fallen off excessively or unless there is indication of trouble inside
the pump or in the bearings.

DISMANTLING PROCEDURE

Care must be exercised in the dismantling operation to prevent damage to
internal parts of the pump. For convenience at reassembly, lay out all parts
in the order in which they are removed. Protect all machinec faces against
metal-to-metal contact and corrosion. Do not remove bearings unless absolute-
ly necessary.

Close the suction and discharge valves and shut off the sealing water. Drain
all water from the casing,

-

Proceed as follows for complete dismantling: (Not always required) a

I. Close Coupled Units. Disconnect coupling halves, unbolt ihe motor
stand and remove the motor and stand from the pump casing.

IA. Long Coupled Units. Remove the intermediate shaft nearest tke pump.

n Mabkotd L. _L..r2ec_
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3. Draw out tte rotor assembly complete with the stuffing box head, bearing
housing, etc. Care must be exercised in slinging and handling the unit.

4., Remove the impeller nut, using the special wrench which is supplied with
the pump.

Remove the impeller and impeller key.

Remove the gland, the packing, the seal cage and the stuffing box head.

5

6

7. Remove the shaft sleeve.

8. Remove the pump coupling half.
9

Unbolt and remove the bearing housing coversy

10. Withdraw the shaft and the bearings from the bearing frame toward the
coupling end.

11. Remove the tearing locknut, bearings and retainers only if replacement is
required.

As the pump and rotor is dismantled, all individual parts, all important
joints and all wearing surfaces should be carefully examined.

As a general rule, regardless of the performance of the unit, parts ap-
preciably worn should be renewed if it is not intended to examine the pump
until the next overhaul period. It should be remembered that when parts
(in new or good condition) with metal seats are assembled in contact with
dirty or worn parts, the new parts are very likely to wear out rapidly.

ASSEMBLY PROCEDURE

To assemble the pump, reverse the dismantling procedure previously described
except for the packing and seal cage instructions. - Install the rotor in the
casing and check to see that the rotor turns freely by hand. Wearing
surfaces at the impeller must not touch. Align the pump carefully. Install
packing and seal cage. (See "Packing".)

MAINTENANCE OF CASING

The casing waterways must be kept clean and clear of rust. Whenever a unit
has been dismantled, clean and paint the waterways of the casing with a

suitable paint which will adhere-firmly to the metal. To give best results
an enamel-1like finish is desirable. Based on experience, a routine program
of cleaning and re-painting the casing should be followed. In this manner,

e

e



the protective coat will never be fully eroded before replacement.

Two casing gaskets may be damaged when the pump is opened. One is the gasket
between the stuffing box head and the casing, and the other is between the
suction head ard the casing. A new casing gasket must be of the same thickness
and material as the original one so it will compress to the same extent. /hen
installing a new gasket trim the edges squarely and neatly. C(Coat gasket with
suitable agent when installing.

MAINTENANCE OF WEARING RINGS

Impeller and casing wearing rings are pressed into place and held by screws.

To remove these rings for replacement it is necessary to remove the recessed
screws and pry off the rings using wedges or some other suitable device. Care
must be exercised to make sure the impeller or the casing is not damaged during
this operation.

Due to the press fit of the impeller rings, there is always a danger that some
runout may develop at assembly. It is advisable to check the shaft and impel-
ler assembly after mounting the ring on the impeller to determine if the new
ring surfaces are true,

NOTE: Generally, it is recommended that the rings should be renewed or over-
hauled wnen the original clearance has doubled. This will be dependent upon
the required pump performance.

Excessive wear at the running joint can be remedied by reboring the station-
ary ring to a slightly larger diameter and replacing the impeller ring with an
oversize ring. The next repair should be made by turning down the impeller
ring and then boring an undersize stationary ring (spare) to suit. Clearance
at the running joint should be the same as that provided on the original ring.
By alternately renewing or remachining the two rings, each ring can be used
two or more times. (Refer to Section YII Service Parts).

MAINTENANCE OF SHAFT AND SHAFT SLEEVE

When the pump is dismantled, examine the shaft carefully. |Its condition
should be checked at the impeller hub fit, under the shaft sleeves and at
the bearings. The shaft may become damaged by rusting or pitting due to
leakage along the shaft at the impeller or shaft sleeve. Anti-friction
bearings improperly fitted to the pump shaft will result in the inner race
rotating on the shaft thus causing undue damage. Check the shaft keyway
for distortion. Excessive thermal stresses or corrosion may loosen the
impeller on the shaft and subject the keyway to excessive shock. Replace
a shaft that is bent or distorted. After a shaft has been repaired, check
it for possitle runout (maximum .002).

When the sleeve has become worn appreciably, it becomes impossible to adjust
the packing to prevent leakage and it shoyld be replaced. Excessively
grooved and scored sleeves will tear and score new packing as soon as it is
inserted into the stuffing box.



MA INTENANCE OF BEARINGS

Anti-friction bearings are usually pressed or shrunk on the shaft and a pulling
device must be used to remove them. The pulling jaws or fingers must be
located behind the shoulder of the inner race. When other parts on a shaft

do not interfare, the bearing may be supported by a split ring and the shaft
pressed out using an arbor press.

NOTE: Unless extreme care is used when removing an anti-friction bearing,
the bearing may be damaged to the extent that it is no longer useable.
Always check the bearing immediately after removal for any imperfections or
any play between the races. It is recommended that new bearings be used for
replacement of removed bearings since very often bearing damage due to re-
moval cannot be detected until the pump is put into operation.

When mounting anti-friction bearings on the pump shaft, remember that the
satisfactory operation of anti-friction bearings require that the inner race
be firmly held on the shaft so that it cannot turn on the shaft. |t is also
important that the fit of the outer race prevent its free rotation in the
housing.

There are two methods in general use for mounting a bearing on a pump shaft:
|. Heating the bearing td expand the inner race and shrinking it on the shaft.
2. Forcing the bearing onto the shaft.

The first method is preferred. Heat the bearing in an oil bath or electric
oven to a uniform temperature of 200-250°F. When heated, quickly mount it
on the shaft. _

| ¥ the alternate method is used, apply the force by means of an arbor press

or hammer blows (see Fig. below). |f an arbor press is available, use a tubular
sleeve, a ring, or small blocks of equal thickness to apply the force to the
inner race. With proper care it is possible to drive a bearing onto a shaft

by hammering alternately on opposite sides of a tubular sleeve held against

the inner race. -

In forcing a bearing onto a shaft care must be exercised to see that the race
is never cocked at any time. Check the position of the bearing on the shaft
with a feeler gage to make sure it is pressing firmly against the shaft
shoulder.
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PACKING (%

For packing the stuffing box use a good grade of graphited braided asbestos
packing. Do not under any circumstances use flax packing in the pump since
it tends to swell and can cause the rotor to lock should the pump remain
idle for short periods of time. Flax packing will aiso cause rapid wear 5f
the sleeves.

The following procedure should be followed in repacking a stuffing box:
l. Loosen the stuffing box gland.
2. Remove the old packing with a packing puller and clean the stuffing box.

3. Make sure the packing to be used is of correct type and size. Measure
the stuffing box to determine the proper length of the packing. Packing
should be cut long enough (approximately /16" longer than measured) to
insure that the 0.D. of the packing ring hugs the stuffing box wall
rather than the sleeve.

4. Insert each ring of packing separately, pushing it as far as possible
into the stuffing box and seating it firmly., Stagger the rings so that
the joints are 90 degrees or |80 degrees apart.

5. After inserting the required number of rings of packing, the seal cage o
can be inserted. Make sure the seal cage is located directly under
the sealing connection and that the insertion of successive rings will
not displace it.

6. Continue adding the required number of packing rings. Install the
gland and tighten the gland nuts by hand; then back off the nuts until -
the gland is loose. |n tightening the gland the nuts should be brought
up uniformly so that the gland will not be cocked and so that the pack-
ing is subjected to uniform pressure.

7. MNew packing has to be run in. |t is good practice to start the pump
with the stuffing box gland quite loose. After the pump has been run-
ning for approximately |0 to |5 minutes, gradually tighten the stuf-
fing box gland until leakage is reduced to a constant drip. Packing
that is too tight in the box will cause undue friction, creating heat
which will glaze the packing and possibly score the shaft sleeves.
Packing must remain sott and pliable.

Precaution: It may be impossible to add the last ring of packing in the stuf-
fing box and still insert the gland. When this occasion arises, omit the

last ring of packing and tighten the gland. Continue to tighten the gland
daily, allowing for proper leakage, until the packing has seated itself well
enougn to allow the final ring to be inserted.
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LOCATING TROUBLES

The troubles which may occur with your pump and their causes are listed below,
The operator can often avoid unnecessary expense by careful consideration of
the points ou:lined.

Failure to Deliver Liquid
(a) Pump not primed.
(b) Insufficient speed.
(c) Discharge head too high (greater than that for which the pump is rated).
(d) Suction lift too high.
{e; Impeller passages partially clogged.
f) Wrong direction of rotation.

Insufficient Capacity
(a) Air leaks in suction piping.
(b) Speed too low.
(c) Total head higher than that for which pump is rated.
(d) Suction 1ift too high.
(e) Impeller passages partially clogged.
(f) Mechanical defects:
Impeller damaged.
Wearing rings worn.

Insufficient Discharge Pressure

(a) Speed too low.

éb) Air in liquid.

c) Mechanical defects:
Impeller damaged.
Wearing rings worn.

Pump Loses Prime After Starting
(a; Leaky suction line.

Suction 1ift too high.
(c) Air or gases in the liquid.

Pump Overloads Driver

(a) Speed too high. _

(b) Liquid pumped of different specific gravity and viscosity than that for
which pump is rated.

(c) Mechanical defects.

(d) Packing gland too tight causing excessive friction loss in the stuf-
fing box. g ‘

Pump Vibrates
ag Misalignment.
Foundation not rigid.

¢) ‘mpeller partially clogged, causing unbalance.
(d) Mechanical defects:

Bent shaft.

Rotating element binds.,

Worn bearings.
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SECTION VI
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SERYICE PARTS AND PARTS LIST

SERVICE PARTS

The severity of the conditions of service, the extent to which repairs can
be carried out in the field and the number of units installed will deter-
mine to a great extent the minimum number of service parts which should be
carried in stock at the site of the installation.

The minimum service parts for one pump should include the following:
l. A set of bearings.

2. A shaft sleeve.

3. *A set of wearing rings.

4. A set of grease seals.

5. Sufficient stock of spare stuffing box packing and méterial for the
casing gaskets.

*NOTE: |If rings are ordered as service parts after the pump has been put T
into service, undersized stationary rings or oversized imgeller rings will ‘i'
not be furnished unless specifically requested by the custcmer. If under-

size or oversize rings are desired, the amount of undersize or oversize of

the rings will be /8" on the I.D. or the 0.D.

It is recommended as insurance against delays that spare parts be purchased
at the time the order for the complete unit is placed or as soon after
receiving the pump as possible.
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HOW TO ORDER SERVICE PARTS

When ordering service parts the pump serial number, size, and type
of pump must be given.

Refer to the nameplate. This information is essential in order
that Worthington may identify the pump and furnish the correct
parts. Give the name and number of the part as listed in the
parts list of the sectional elevation applicable to the pump, the
quantity required and where possible the complete symbols stamped
on the old part. Orders for service parts should be sent to the
nearest Worthington Sales Office.

RETURNING PARTS

All materials returned to the factory must have a shipping label
attached. Consult the nearest Sales QOffice or Worthington Service
Corporation (W.S.C.) office for shipping instructions. Unnecessary
delays are avoided when parts or equipment are returned to the
proper factory using the correct procedure. Contact your nearest

Sales Office or W.S.C. Office, listing the material to be returned
and the reasons for returning it.



INSTRUCTIONS

7R//cL40 VERTICAL INDUCTION MOTORS

NORMAL THRUST, SOLID SHAFT, “P” BASE
FRAMES 213-445, B254-B445, 6284-6289, 6314-6339

OPEN ENCLOSURES

' [

~v pDv)ca /)ap
INTRODUCTION

General Electric vertical motors covered by
these instructions are carefully constructedof high-
quality materials and are designed to give long
periods of trouble-free service when properly
installed and maintained.

The ventilating openings and the bearing lubri-
cation system have been arranged for the ultimate
in vertical motor operation. Therefore, these
normal-thrust motors (see Fig, 1) are suitable for
operation in the shaft-down position only unless
otherwise recommended by the General Electric
Company.

General mechanical construction for wound-rotor
motors is the same as for other types" with the
addition of rings, brushes, rotor windings, etec.
(see Fig. 4).

Fig. 1.

Typical vertical motor

Pﬂ ae

“RECEIVING, HANDLING AND STORAGE

Each motor should be carefully examined upon
arrival, and any damage reported promptly to the
carrier and to the nearest office of the General
Electric Company. '

WARNING: MOTORSSHOULD BE LIFTED
BY THE EYEBOLTS OR LUGS PRO-
VIDED. THESE LUGS OR EYEBOLTS
ARE INTENDED FOR LIFTING THE
MOTOR ONLY AND MUST NOT BE USED
TO LIFT ANY ADDITIONAL WEIGHT.
CHECK EYEBOLTSBEFORE LIFTINGTO
BE SURE THAT THEY ARE SCREWED
IN ALL THE WAY. BE CAREFUL NOT
TO TOUCH OVERHEAD POWER LINES
WITH -LIFTING EQUIPMENT. FAILURE
TO OBSERVE THIS WARNING MAY RE-
SULT IN PERSONAL INJURY OR DEATH.

If the motor is not to be installed immediately,
it should be stored in a clean, dry location. Pre-
cautions should be taken to prevent the entrance of
moisture, dust, or dirt during storage and installa-
tion.

During storage, windings should be protected
from excessive moisture absorption by some safe
and reliable method of heating. Space heaters, if
supplied, may be used for this purpose. The tem-
perature of the windings should always be main-
tained a few degrees above the temperature of the
surrounding air. It is recommended that motors in
storage be inspected, the windings meggered, and
a log of pertinent data kept. Any significant de-
crease in insulation resistance should be investi-
gated.

See RELUBRICATION for details of lubrication
of motors in storage.

If the motor is tobe in storage for over one year,
it is recommended that competent technical inspec-
tion service be contracted for, such as General
Electric Installation and Service Engineering De-
partment, to ensure that the storage has been ade-
quate and that the motor is suitable for service.

These instructions do not purport to cover all details or variations in equipment nor to provide for every possible contingency to be met in connection with y
installation, operation or maintenance. Should further information be desired or should particular problems arise which are not covered sufficiently for the
purchaser’s purposes, the matter should be referred to the General Electric Company.

GEH-3296C



CUSTOMER:  CAMADIAN GENERAL ELECTRIC CO. REQN.9203—9261—00-06324—000
DATE: AUGUST 27, 1975 c.0.# 80754021

: MODEL 5K6318XC295A
ITEM 1

REED CRITICAL FREQUENCY DATA

70 AVOID EXCESSIVE VIBRATION IT IS NECESSARY THAT THE REED CRITICAL FREQUENCY (CPM)
OF THE MOTOR-PUMP SYSTEM BE NUMERICALLY AT LEAST 25% ABOVE OR.BELOW MOTOR OPERATING
SPEED (RPM). DESIGN OF COMPLETE SYSTEM (HOTOR; PUMP, FOUNDATIONS AND PIPING) MUST
PROVIDE FOR THIS. : s,

MOTOR DATA FOR SYSTEM CRITICAL CALCULATION ARE BELOW. REED CRITICAL FREQUENCY AND
DEFLECTION OF MOTOR AT CENTER OF GRAVITY (C.G.) ARE SHOWN FOR MOTOR BOLTED T0 A RIGID
MASS AND:CONSIDERED AS A HORIZONTAL CANTILEVER BEAM. DEFLECTION OF MOTOR AT C.G. IS
THAT CAUSED BY WEIGHT OF MOTOR ONLY, AT STANDSTILL.

MOTOR WEIGHT | . 2 Y52 LBS.
DIST. FROM MOTOR BASE TO C.G. 3 - 2Z& INCHES
MOTOR REED CRITICAL FREQUENCY | 220 PN

DEFLECTION ON MOTOR AT C.G. - . 00L& INCHES

MINIMUM ALLOWABLE CONTINOUS DOWNTHRUST TO PREVENT DAMAGE TO GUIDE BEARING =

MOMENTARY PERICDS OF UPTHRUST OR LIGHTER DOWNTHRUST ARE PERMISSIBLE.

GENERAL ELECTRIC COMPANY
SAi JOSE, CALIFORNIA

RCF-1
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HOW TO ORDER SERVICE PARTS L Y8

When ordering service parts the pump serial number, size, and type
of pump must he given.

Refer to the nameplate. This information is essential in order
that Worthington may identify the pump and furnish the correct
parts. Give the name and number of the part as listed in the
parts list of the sectional elevation applicable to the pump, the
quantity required and where possible the complete symbols stamped
on the old part. Orders for service parts should be sent to the
nearest Worthington Sales Office.

RETURNING PARTS

All materials returned to the factory must have a shipping label
attached. Consult the nearest Sales Office or Worthington Service
Corporation (W.S.C.) office for shipping instructions. Unnecessary
delays are avoided when parts or equipment are returned to the
proper factory using the correct procedure. Contact your nearest
Sales Office or W.S.C. Office, listing the material to be returned
and the reasons for returning it.
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INSTALLATION
AND
OPERATION
INSTRUCTIONS

FAIRBANKS MORSE

NO. 5700
HORIZONTAL, VERTICAL
VERTICAL BILTOGETHER
DRY PIT

ANGLEFLOW PUMPS

Coit Industries

Fairbanks Morse
Pump Division
KANSAS CITY, KANSAS 66110




STANDARD WARRANTY

Fairbanks Morse Inc Pump Division warrants products of its own manufacture against defects in ma-
terials and workmanship under normal use and service for the following periods:

Pumps One (1) year from date of installation or start-up, but not more than eighteen (18) months after
date of shipment from the Fairbanks Morse Inc Pump Division factory.

This warranty is subject to the following terms and conditions:

Accessories and components not manufactured by Fairbanks Morse Inc Pump Division are warranted
only to the extent of the original manufacturer’s warranty.

THIS WARRANTY IS THE SOLE WARRANTY OF SELLER AND ANY OTHER WARRANTIES,
EXPRESS, IMPLIED IN LAW OR IMPLIED IN FACT, INCLUDING ANY WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR USE ARE HEREBY SPECIFICALLY EXCLUDED.

The manufacturer’s sole obligation under this warranty shall be, at its option, to repair or replace or
refund the purchase price of, any product or part thereof which proves to be other than as warranted.
Written permission must be obtained before returning any product or part(s) for replacement; no al-
lowances will be made for repairs or alterations effected without written authorization from Fairbanks
Morse Inc Pump Division.

Notice of the alleged defect must be given to the manufacturer within thirty days of the discovery of
same during the warranty period and must state the serial number, type of equipment and date of pur-
chase. |If requested by the manufacturer, such product or part thereof must be promptly and prior to
any attempted repair returned to the manufacturer or to an authorized service station designated by
the manufacturer with shipping charges prepaid by customer. Manufacturer accepts no responsibility
for loss or damage in transit of the goods nor will any claim be considered unless the returned goods
are received intact and undamaged as the result of shipment. Replaced material returned to customer
will be shipped F.0.B. the manufacturer’s factory.

\{nder the terms of this warranty, the manufacturer shall not be responsible nor liable for:
a Consequential, collateral or special losses or damages;

b Defects caused by fair wear and tear, abnormal conditions of use, accident, neglect or misuse of
equipment;

¢ Labor charges, loss or damage resulting from the supplying of defective part(s) or improper repairs
by unauthorized persons;

d Damage caused by sand or abrasive materials, scale or chemical deposits, corrosion, lightning, im-
proper voltage or mishandling.

If any servicing or repair is do_ne by the manufacturer which is not covered by this warranty, a charge
will be made in accordance with the manufacturer’s current service contract prices.

The manufacturer reserves the right to substitute new and/or improved part(s) on any equipment ad-
judged defective and shall not be responsible for delays in shipment from the factory.

CREDIT WILL NOT BE ALLOWED ON ANY PART(S) OR EQUIPMENT RETURNED UNLESS
PRIOR APPROVAL 1N WRITING HAS BEEN OBTAINED.

This warranty is void unless the purchaser stores, installs and maintains the equipment in accordance
with published instructions.

No employee of the manufacturer and no agent, dealer or distributor has any authority to change or
enl:_arge. the terms of thl_s warranty or make any other or different warranty, and the manufacturer’s
obligation is limited strictly to the terms of this written warranty.

Claims under this warranty should be made to:

Colt Industries Fairbanks Morse
Pump Division
3601 Kansas Avenue
Kansas City, Kansas 66110

A division of the Colt Industries
Operating Corp

KC585 REV. 12.15.71
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700 Fairbanks-Morse Angle Flow Pumps

Instructions .

INSTRUCTIONS NO. 5700

for Installing and Operating

FAIRBANKS - MORSE

FIGURES 5710 5720 8730 & 5750

HORIZONTAL
DRY PIT

VERTICAL

VERTICAL BUILTOGETHER
CENTRIFUGAL

ANGLEFLOW PUMPS

Location -

The angle flow pumps should be located as close
to the liquid supply as possible and preferably with
a very low suction lift or a positive suction head.
For the best operation it is advisable, whenever possi-
ble, to locate the pump so that the liquid flows to the
suction opening by gravity. This is especially desir-
able where there is any possibility of the suction line
becoming clogged by suspended solids. The total suc-
tion 1lift, including pipe friction, should not exceed
15 feet.

Foundations -

Massive foundations are unnecessary, but they
should be constructed sufficiently heavy to support
the pump so that it will be free from vibration. If
the pump is to be belt driven, the i‘oux}_iation must be
constructed to withstand the belt strain. It must be
jocated so gs to make the pump accessible at all times,
and a suit%e support for the piping must be provided.
The top of the foundation should be finished off rea-
sonably smooth and level; and the height be left a
little less than desired. This allows for grouting
after the pump has been set on the foundation.

ERECTING THE PUMP

Placing the Pump on the Foundation -

Place the pump on the foundation with foundation
bolts in place, but not tightened. Support the base
at several points, preferably near the foundation bolts,
with steel wedges. These wedges should be of the proper
thickness to bring the pump to the required level.

Single Base Mountings -

Upon installing a direct connected unit mounted
on a single base, care should be taken to support the
base at several points where the weight comes on the
foundation, as it is liable to spring in handling and
thus throw the shaft out of alignment. A good way to
do this is to set the pump over the foundation bolts
on as many Steel or iron wedges as there are foundation
bolts, placing the wedges as close to the foundation
bolts as possible. Thesewedges should be of the proper
thickness to bring the pump unit to its predetermined
level. In case of larger sub-bases, other wedges may
be placed at convenient points. After the unit has
been leveled and the weight evenly distributed on all
the wedges, attention should be given tothe alignment
of the coupling.

Support of Intermediate Shaft -

The installation of a vertical Angle Flow pump
must be made in such a manner that the weight of the
intermediate shaft (when required) is not borne by the
pump bearings. For average installations, the weight
of the shaft, including compression coupling, can be
safety carried by the motor bearings. If the weight
of the shaft cannot be bornd by the motor bearings, a
special thrust bearing must be installed immediately

below the motor for the purposeof carrying the weight
in which case a flexible coupling must be introduced
between the motor shaft and the intermediate shaft so
that the entire load will be carried by the special
thrust bearing.

Connection of Pump and Intermediate Shaft -

A flexible coupling is introduced between the pump
and the intermediate shaft and either a rigid or com-
pression type coupling between the intermediate and
motor shafts. It is good practice to install a piece
of shafting immediately above the pump, that will permit
removing the pump rotor without disturbing the inter-
mediate shaft bearings or dismantliny pipe connectlens;
this should be connected by a compression coupling to
the adjacent piece of intermediate shafting.

ALIGNMENT

Check Pump and Driving Machine Aligmment -

The following instructions cover foreign makes of
couplings as well as Fairbanks-Morse. With couplings
that are properly machined, accurate alignment is se-
cured when the coupling faces are absolutely parallel
as measured by feelers, and a straight edge placed
squarely across the rings of the coupling halves. See
Illustration. This alignment adjustment is accom-
plished by the use of wedges and shims under the pump
feet.

When installing a coupling, it is well to check
it carefully. Shpuld there be any indication of mis-
alignment, the adjustment is made by driving the wedges
inor out until no variation is registered by the feel-
ers or the straight edge.

Should the outside diameter of the coupling flanges
vary slightly, this must be allowed for in checking
the alignment. Any difference inheight of one flange
over the other should be checked with a straight edge
and feelers at all points.

Chalk four marks 90° apart on the circumference
of both coupling halves. Hold the pump half coupling
stationary and rotate the driver half coupling 90° at
a time and check the aligmment each time. Particular
care must be taken to keep all end play on the revolv-
ing couplinginone direction. The driver half coupling
should now be held stationary, the pump half coupling
revolved and the four points on the pump coupling check~-
ed with one point on the driver coupling. If any vari-
ation appears, it is advisable to check the coupling
by placing it on an arbor.

The clearance between the faces of the coupling
halves should be set so that they cannot strike, rub,
or exert a pull on either machine. After the pump has
been aligned and leveled, the foundation bolts can be
tightened.

ALWAYS GIVE PUMP SERIAL NUMBER
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Suggested method of aligning couplings

Do not put the coupling boltsinuntil the engine
has been tried out for proper rotation. After theunit
has been leveled and connected, the aligmment should
be tested again, and if necessary, realigned by use of
shims; when rechecking the alignment, make sure that
the coupling bolts have been removed.

PIPING

Support Piping System Independently -

Always support all suction and discharge piping
independently from the pump, otherwise the combined
weight of the piping and the contained water would tend
to spring the base and draw the pump out of alignment.
It is a good plan when installing the piping to leave
the suction and discharge connections to the pump un-
til the last, being sure at the time these joints are
made up thatWall flanges match without undue forcing.
This eliminatés the possibility of the pump being drawn
out of alignment by the piping.

Remove Burrs and Sharp Edges -

When making up joints in the piping system, always
remove the burrs and sharp edges from the pipe ends,
and when flanged joints are used, be careful to have
the inner diameters match. Burrs, sharp edges, un-
matched joints, etc., all cause extrapipe friction and
will reduce the capacity of the pump.

Install Make-Up Pieces -

In installations where the piping is cemented
firmly, into the walls or foundation,it is a good plan
to install short liners or "make-up" pieces next te
the pump which canbe removed easily and altered at any
time to suit new fittings or additions to the pumping
equipment.

Installations of Suction Pipe -

In making up the suction piping, too much care
cannot be taken to have all joints absolutely air tight.
If air is admitted, the capacity of the pump will be
reduced. All horizontal sections of the suction pipe
should be inelined gradually upward toward the pump in
order to avoid all danger of air pockets.

Where possible, avoid connecting apump to a series
of wells, if this is necessary however, make sure that
all piping and connections are air tight.

When necessary to connect fwo or more angle flow
pumps to the same suction line, gate valves should be
provided so that any pump may be taken out of operation
and isolated from the line. Installations of this
character require great care at all times to keep all
gate valve stems and pump stuffing boxes well packed
and air tight. If possible, install gate valves with
the stems in a horizontal position, to avoid possible
air pockets.

Suction Pipe Size
If the suction pipe is short, it may be of the
same size as the suction opening in the pump. If, how-

- ever, the pump is placed at a considerable distance

from the water supply, the size should be increased
one or two sizes depending on the distance.

Discharge Pipe Size -

If the discharge pipe is short, it may be of the
same size as the discharge opening in the pump, but
where it is of considerable length, it should be one
or two sizes larger. If the pump is to discharge into
a closed system or an elevated tank, it is always good
practice to place a gate valve or acheck valve in the
discharge line clese to the pump, so that the pump may
be opened for inspection without flooding the immediate
vicinity.

Avoid Elbows -

Make the suction and discharge piping as straight
as possible, avoiding unnecessary elbows. Where elbows
are required, it is preferable to use L5 degree fittings
or long sweep 90degree fittings instead of the regular
90 degree type.

Check Valves -

For pumps operating against high discharge heads,
an effective check valve as well as a gate valve should
be placed in the discharge line. The check valve should
be installed between the gate valve and the pump. When
shutting down the pump in installations where a foot
valve is provided or there are other possibilities of
water hammer, it is advisable that the discharge valve
be closed before shutting off the power. A check valve
is not furnished as regular equipment with the pump.

Foot Valve -

Where the pump operates against a low head or is
installed for automatic operation, a foot valve should
be provided to avoid the necessity of priming each time
it is started. The valve should be of the flap type
rather than the multiple spring type and should be of
ample size to introduce no undue friction in the suction
line. A foot valve is not furnished as regular equip-
ment with the pump.

Expansion Allowance -

When pumps are driven by steam turbines, an allow-
ance must be made for the fact that the turbine will
expand as it is heated and the distance between the
feet "and the shaft center will increase. To allow for
this expansion when lining up cold, the turbine should
¥e set approximately .0005" low for every inch of height
from the bottom of the feet to the centerline of the
shaft. In any event when the turbine is lined up cold,
the alignment should be checked when hot. Further
checking should be made after the unit has been in ser-
vice several hours. No heat allowance is made for
electric motors. If possible, the motor should be
operated alone before aligning up the pump so as to
determine the magnetic center of the rotor. If this
is not possible the rotor of the motor should be pulled
over and pushed back to determine the collar clearance
and then the rotor placed in mid-position for aligning.

LUBRICATION

Lubrication

Fairbanks-Morse recommends that all ball and roller
bearings be lubricated with FMCOS "0il Film Grease",
unless otherwise specified by the Engineering Depart-
ment. A definite procedure must be followed to insure
proper and adequate lubrication. It is very important
that the correct amount and the proper grade of grease
be used in each bearing assembly. FMCO "0il Film"
grease prevents overheating even in cases where bear-
ings are over greased. It is recommended that the
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bearing housings be filled not more than 3/h full.

When it is impossible to obtain FMCO "0il Film
Grease”; pure high grade vasoline can be used as a
substitute.

Inspect the bearings at regular intervals to in-
sure proper and adequate lubrication.

Packing -

Betore starting the pump, make sure that the pack-
ing gland nuts are drawn up evenly and the glands fit
squarely in the stuffing boxes. Do not draw up the
gland too tightly, as this will cause heating and in
high speed pumps especially, the packing will be burned
and glazed where it bears on the shaft thus rendering
it useless and causing undue wear and grooving of the
shaft sleeves. It is best to draw up the glands with
a wrench sufficiently to set the packing and then re-
lease the nuts until they can be turned with the fin-
gers. Always use a good grade of soft packing for
renewal, as hard, inferior grades allow excessive water
leakage and quickly wear grooves in the shaft sleeves.

Water Seal -

The stuffing boxes are fitted with water seal
rings. This sealing chamber should be connected to a
source of clear fresh water whenever possible. A grease
seal maybeused if clear fresh water is not available.
This water seal insures cool running and at the same
time prevents any air from being drawn through the
stuffing box into the suction chamber of the pump. To
insure that the water seal space is always supplied,
be sure that the proper number of rings of packing are
first placed in the stuffing box to bring the water
seal ring directly in line with the supply pipe. When
the pump is operation, a small amount of water should
be allowed ta drip from the glands at all times, both
to insure cool running and as an indication that the
packing is not drawn up excessively tight.

Rotation -

If for amy reason the pump is dismantled or a new
impeller installed, make sure that the proper relations
exist upon reassembly. The impeller must always rotate
towards the discharge flange.

DISCHARGE

DISCHARGE
DISCHARGE
DISCHARGE

©).0) ©)\0
e A R

Gew oW feirizi)
CORRECT ROTATION WRONG ROTATION
ALWAYS VIEWED FROM THE DRIVEN PUMPS ROTATING AwAY FROM
END OF THE PUMP,PUMPS ROTATING THE DISCHARGE QUTLET
TOWARD THE DISCHARGE QUTLET

BEFORE STARTING THE PUMP

Before starting the pump for the first time, at-
tention to the following points should be given:

Water Seal -

Be sure that the water seal piping is connected
properly.

Lubrication -

Make sure that the bearings are properly lubricated
and that no dirt or grit has entered the bearing hous-
ings.

L]
Packing -

It will be necessary to install the packing before
starting the pump. Examine the packing glands and see
that they fit in the stuffing boxes squarely evenly.
Also make sure that the gland nuts are not drawn up
too tightly.

Rotation -
Be sure that the driving machine rotates the pump
in the proper direction after it is started.

Rotate the pump a *few revolutions by hand to be
sure there is no binding due to mis-alignment, tight
packing, etc.

Foreign Matter -

Take an inventory of tools used during installa-
tion. The suction and discharge nozzles of the pump
make excellent places to lay tools which are apt to be
forgotten and may be drawn into the pump when first
started, causing damage to the impeller and casing.
If any doubt exists as to the freedom of the suction
line and casing from tools, bolts, nuts, etc., much
time and expense may be saved by checking over this
point before starting.

STARTING THE PUMP

Priming -

All centrifugal pumps, unless the water supply
flows to them with sufficient head to fill the pump
casing, must be primed before they will deliver water.
This may be done by any one of the following methods,
as best suit the local conditions.

Priming by Ejector -

Where steam or compressed air is available, this
is a very convenient method of priming. Attach an
ejector at the pipe tap on the top of the pump casing
and make the necessary air or steam connections. 4
valve should be provided between the ejector and the
pump which may be closed after the pump is primed and
started. The discharge line from the pump must also
be provided with a tight fitting gate valve, located
so as to allow all the air to be exhausted from the
pump casing and suction line. The length of time re-
quired for priming will be shortened and operation of
the pump facilitated if this valve is placed as close
to the pump as possible.

Priming by Vacuum Pump -

When steam or compressed air is not available, a
hand or power operated air pump may be substituted for
the ejector, the same statements applying as in the
preceding paragraph on priming by ejector. If the
pumping installation contains a power or steam driven
pump of the reciprocating type, priming may be readily
accomplished by connecting the top of the pump casing
to the suction line of the reciprocating pump through
suitable valves and piping. If the reciprocating pump
is small, it may be necessary to provide a valve in
the suction line of the reciprocating pump, so that
the full suction force may be available at the centrifu-
gal pump priming connection.

Priming by Water Supply -

When it is feasible to place a foot valve at the
end of the suction pipe and a supply of water is avail-
able, this is a very convenient method of priming. A
valve should be provided near the pump in the discharge
line which should be closed during the priming opera-
tion. The water supply may be piped to the pump casing
at amy convenient point, and priming is accomplished
b, allowing the suction pipe and casing to fill. An
air vent at the top of the pump casing must be provided,
either by removing the pipe plug or by substituting
an air cock for the plug.
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Close Discharge Valve -
When starting the pump, close the gate valve in
the discharge line.

Start at Reduced Speed -

After the pump is primed, start the driving mach-
ine, at reduced speedif possible, until satisfied that
everything is operating satisfactorily. After this,
bring up to full speed.

Do Not Run Empty -

If the pump fails to prime, do not run empty, as
the wearing rings, which have very small clearances,
are apt to heat, bind and cut. Locate and correct the
condition preventing the proper priming of the unit be-
fore attempting to start again. It will do no good to
run it empty and may cause damage.

Open Discharge Valve -

After the pump is properly primed and running at
full speed, open the discharge line gate valve. This
should be done slowly in order to bring the load on
the driver gradually, and prevent water hammer in the
distribution system. This is especially important on
the larger units.

Air in Water Supply -

In some localities, the water supply contains an
excessive amount of air or gas which tends to separate
from the water and remain in the passages of the pump,
thus causing the pump to become "Air Bound" and reducing
the capacity. To prevent this condition, the pipe plug
at the top of the casing should be loosened occasional-
ly, enough to allow any entrapped airor gas to escape.

Drain Pump f&sing -

Whenever* there is a possibility of freezing, the
pump should be drained during the shut down periods,
to prevent breakage of the pump casing. Also drain
all piping which may freeze during cold weather when
the pump is not in operation.

Balance -

The unbalanced hydraulic end thrust due to the
suction opening in one side of the impeller, is taken
by a generously proportioned thrust bearing. This
bearing is so designed that it carries radial load as
well as axial load. The other bearing is mounted so
that it carries radial lead only. In addition, all
impellers, pulleys, and couplings are given a careful
static balance before leaving the factory, thus insur-
ing freedom from vibration while in operation.

Guarantee -

A1l guarantees of performance of pumps made by
Fairbanks, Morse & Co. are based on the understanding
that the pump is to handle clear, fresh water, having
a temperature not to exceed 85 degrees F., unless oth-
erwise expressly stated.

Inspect Frequently -

If after the pump is installed, there is reason
to suspect that the water has a deteriorating effect
on the metals of which the pump is constructed, it is
advisable to inspect them frequently so that any re-
newals can be made in sufficient time. Particular
attention should be given to pumps handling sea water
or acidulous water.

Special Metals -

Fairbanks, Morse & Co. does not guarantee the
metals to withstand any corrosive action of the liquid;
it does, however, advise the use of special metals,
where such corrosive action is anticipated. When spe-
cially ordered, acid resisting metals are furnished as
experience has proved to be best adapted for the ser-
vice.

TROUBLE CHART

No Water Delivered -

Pump not primed.

Speed too low.

Discharge head too high.

Suction 1ift too high, check with gauges.
Impeller completely plugged.

Wrong direction of rotation.

g ovewme

Not Enough Water Delivered -
Air leaks in suction or stuffing boxes.
Speed too low.
Discharge head higher than anticipated.
Suction 1lift too high, check with gauges.
Impeller partially plugged.
Not enough suction head for hot water.
Mechanical defects:

Wearing rings worn.

Impeller damaged.

Casing packing defective.
8. Foot Valve too small.
9. Foot Valve not submerged to proper depth.

.

~N oW o

Not Enough Pressure -

1. Speed too low.

2. Air in water.

3. Mechanical defects.
Wearing rings worn.
Impeller damaged.
Casing packing defective.

L. Impeller too small in diameter.

Water Delivery Irregular -
1. Leary suction line.
2. MWater seal plugged.
3. Suction lift too high.
Li. Air or gases in liquid.
Pump Takes Too Much Power -
1. Speed too high.
2. Head lower than calculated, pump too
much water.
3. Liquid heavier than water.
Viscosity greater than water.
L. Mechanical defects:
Misalignment.
Shaft bent.
Rotating element binds.
Stuffing boxes too tight.
Wearing rings worn.
Casing packing defective.

Low Speed -

When pumps are direct connected to electric motors,
check whether motor is across the line and receives
full voltage. If the voltage of the supply circuit
falls, motors will lose speed and power in most cases
depending onthe type. If the voltage fails completely,
the motors will stop.

When pumps are direct connected to steam turbines,
make sure that the turbine receives the full steam
pressure.

ORDERING REPAIR PARTS

When ordering repairs, always give the size, type,
and shop number of the pump (Serial Number). The number
is very important. It is stamped on the name plate and
the discharge nozzle of the volute. Also, give the
description as given in the list by the repair number
and name of part wanted. Inordering an impeller, give
the diameter across the blade tips and also the symbol
that is stamped on the flange where the water enters.
With a coupling, state the number of pin§ or bushings
it contains. Too much care cannot be taken in giving
these particulars.
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REPAIR PARTS LIST

1

4

9
10
14
16
17
19
28
30
33
34
80
95
89
102
126
136

Impeller

Impeller Shaft
Impeller Nut

Water Seal Ring

Shaft Sleeve

Front Head Wearing Ring
Impeller Wearing Ring
Gland Half

Pedestal

Casing

Front Head

Back Head

Frame

Stuffing Box Bushing
Grease Relief Fitting
Impeller Key

Liquid Deflector
Nameplate

139

156
158
159
161
162
163
166

168 -

186
198
202
203
212
219
272
290
291

Thrust Bearing Housing
Thrust Bearing Housing Cover
Casing Gasket

Inner Bearing Housing

Inner Bearing Housing Cover
Bearing Locknut

Bearing Lockwasher

Guide Bearing

Shaft Sleeve Gasket

Thrust Bearing

Shims

Impeller Screw Key

Casing Handhole Cover
Casing Handhole Cover Gasket
Packing

Gland Clip

Coupling Key

Front Head Hand Hole Cover
Front Head Hand Hole Cover Gasket

TS

ST

" IO"-Eah- |4"

REPAIR CHART FIG. 5710
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17
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WHP & 200

Section Elevation
showing typical construction
of the type FA and FC pump.
Refer to Harrison
for specific construction of
any given pump.

with two winged feet rigidly
supporting the pump.

2 Stuffing box head
permits easy drainage.

3 Easily accessible
stuffing box,
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furnished, to minimize
hydraulic thrust.

5 Generous
renewable double
wearing rings.
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TYPES FA-FC Typical Section

Section Elevation
showing typical construction
of the type FA and FC pump.
Refer to Harrison
for specific construction of
any given pump.

1 Bottem suction

RX-12875%

4 Back rings may be

with two winged feet rigidly furnished, to minimize

supporting the pump.

2 Stuffing box head
permits easy drainage.

3 Easily accessible
stuffing box,

hydraulic thrust.

5 Generous
renewable double
wearing rings.
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IN STALLATIQN INSTRUCTIONS
PREPARE PUMP

1. Clean and inspect pump parts.
2. Replace shaft or shaft sleeve ﬁwommmondaqsedmgmundero—rmgs.

. 8 Checkibrgoodsﬁrﬁngbevelmdmmweaﬂhimﬂmtwouﬂcmmdmysmlomgsorm
misalignment.

4. Check shaft run out (to be within .001” TIR per inch of shaft dia.), shaft end play (not to exceed .005”),
stuffing box face alignment (must be square to shaft within .003” TIR and have good sealing surface,
125 RMS min.), and condition of the pump bearings: Replace if necessary.

INSTALLING SEAL

1. Lubricate shaft or sleeve.

2. Insert seal into stuffing box with barrier fluid ports facing desired location.

3. Loosely thread gland bolts into back plate. w Do not tighten gland bolts at this time. Also,
do not remove any setting clips at this time. NOTE: Forlarwptmxpswrﬂnheavybackplnta,mstallme
sedmﬂwshaﬂorsbeve,thmslmonﬂnbmkphtemdhoselythmadtheglmdholm.

4. Install and bolt back plate to pump frame.

5. Install and tighten impeller.

6. Make all necessary impeller adjustments as required. ’Ihennpeﬂercanberwetatmymne,as!ongasﬂ:e
setting clips are in place and the seal set screws are loosened while the shiaft is being moved.

7. Tighten gland bolts evenly.

8. Tighten set screws in collar.

9. Remove setting clips and flat head screws. NOTE: Apply pressure to clip at the gland face, as shown,
with a screwdriver or flat edge then lift rear of clip to remove. (The setting clips must be removed entirely)

10. Turn shaft by hand to make sure there is no rubbing between rotating and stationary parts.

11. Make all necessary pump connections and alignments.

12. Clean out barrier fluid lines and seal pot.

13. Connect and open barrier fluid lines to seal.

14. If a seal pot is used, fill seal pot with barrier fluid and bieed out air in lines. For AP Plan 53 pressurize to
20-30 PSI above stuffing box pressure.

15. Run pump according to normal start up and operating procedures. GLAND BOLT TORQUE

Seal Size Torque Value
1 to 1-3/8” 15— 20 ft-bs.
* 1-1/2 to 2” 25— 30 fi-lbs.
2-1/8 to 3-1/4” | 30— 35 fi-lbs.
FLUSH
(IF REQUIRED)
APPLY LIGHT
| PRESSURE HERE TO
N ) CLIPS REMOVE CLIPS
,,i’ ‘\- fl” £
2 1l - =
SLEEVE Hae T O BE LOWEER

FADOCS\ENG\INSTALL\I-2709-E.doc
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