
 

1746 Cole Boulevard, Building 21, Suite 350 
Lakewood, Colorado 8401 
Telephone: (303) 298-7607  
Facsimile: (303) 298-7837 

FINAL 
 

OPERATION AND MAINTENANCE DATA 
 

WYCKOFF GROUNDWATER TREATMENT PLANT 
(Volume II) 

 
 

Wyckoff/Eagle Harbor Superfund Site  
Kitsap County, Washington 

 
 

 
 

Prepared for 
 

U.S. Army Corps of Engineers 
Seattle District 

4735 East Marginal Way South 
Seattle, Washington 98134 

 
 

Contract Number W912DQ-04-D-0017 
Task Order EC01 

 
 

 
 
 

 
May 2009 



 

FINAL  
 

OPERATION AND MAINTENANCE DATA 
 

WYCKOFF GROUNDWATER TREATMENT PLANT 
 

  
VOLUME II 

 
PROCESS PUMPS 

 
Contents  Page   
 
11240 – Froth Pumps 50P1251/50P1252 – Attachment 2.1   1 
 
 Milton Roy – Millroy C Drive with HPD Liquid End   1 

 Performance Chart   2 
 Dimensions   3 
 Model Code Identifiers   4 
 Materials of Construction – Wetted Parts   5 
 Chart – Theoretical Pump Performance   6 
 Diagram – Pump   7 
 Sales Brochure   8 
 Suction Operation Requirements 11 
 Factory Finish on Pumps 13 
 Pump Test Reports 15 
 
 Milroy C Drive Metering Pump – Instruction Manual 17 

 Table of Contents 18 
 List of Illustrations 19 
 Warranty 20 
 Section 1 – Description 22 
 Section 2 – Installation 25 
 Section 3 – Operation  32 
 Section 4 – Trouble shooting 36 
 Section 5 – Corrective Maintenance 39 
  Figure:  Pump Drive Parts 44 
  Figure:  Specialty Tools 45 
  Figure:  Listing of Drive Components 46 
  Figure:  Drive End View 47 
  Service Record Form 49 
  Information:  Table of Equivalents / Conversions 51 

Page 1 of 8 



 

VOLUME II 
 

PROCESS PUMPS 
 
Contents  Page   
 
 Instruction Manual –  
 High Performance Diaphragm Liquid End, Milroyal B, C, & D 53 

 Table of Contents 54 
 List of Illustrations 55 
 Warranty Information 56 

Section 1 – Description 58 
 Section 2 – Installation 60 
 Section 3 – Operation  62 
 Section 4 – Maintenance 64 
  Diagram - Bolt Tightening Sequence 68 
 Section 5 – Trouble Shooting 70 
 Section 6 – Parts 72 
  Figure 11 – Parts Drawing 73 
  Figure 17 – MARS Valve Drawing 74 
  L-Series Valve Information page 76 
 
 Baldor AC Motor – Reliancer 

  Information Sheet – Specifications for VEM3558 78 
  Connection Diagram 79 
Installation & Operation Manual 80 
 Table of Contents 82 
 Section 1- General Information 84 
 Section 2 – Installation & Operation 88 
 Section 3 – Maintenance & Troubleshooting 92 
  Maintenance Summary Form – 11240   100 

 Page 2 of 8 
 



 

VOLUME II 
 

PROCESS PUMPS 
 

Contents   Page  
 
11305 – Submersible Sump Pumps 40P1501/40P1502 – Attachment 2.2 104 
 
 Holmes Mechanical – Pump Model No. NP3102MT 

  Maintenance Summary Form – 11305 104 
 Information Page Regarding Impeller  106 
  Letters from Whitney – RE:  Impeller Adjustment 107 
 
 Operation & Maintenance Manual – Duplex Pump Control Panel 109 

 Table of Contents 111 
 Section 1 – Operational Narrative 112 
 Section 2 – Bill of Materials 116 
 Section 3 – Panel Components 119 
  Gems Sensors, Warrick Series  120 
  Hoffman Electric Heaters 137 
  Eagle Signal:  Elapsed Time Indicator, A103-006 141 
  Joslyn – Surgitron III 145 
  Leviton – GFCI receptacle 148 
  Eaton – Circuit Breakers 153 
 Section 4 – Drawings 167 

 
 Operation & Maintenance Manual – Submersible Pumps 173 

 
 Table of Contents 174 
 Section 1 –  175 
  Maintenance & Service List 176 
  Maintenance Summary Form 180 
  21-point Checklist 182 
  Pump Curves 183 
  Spare Parts 185 
 Section 2 –  186 
  FlyGT Pump Serialized Parts List 189 
  Dimensional Drawing – NP3102 194 
  Dimensional Drawing - Lift Station 206 
  Specification Data Sheet 211 
  Performance Specification – NP3102 212 
  Duplex Lift Station Layout 217 
  Motor Data Form 218 
  Cable Chart 220 
  Epoxy Coating 221 
  

 Page 3 of 8 
 



 

VOLUME II 
 

PROCESS PUMPS 
 

Contents  Page   
 
Section 3 – Installation, Care, & Maintenance 222 

  Table of Contents 224 
  Data Plate Details 226 
  Installation 229 
  Cable Chart 231 
  Operation 234 
  Care and Maintenance 235 
   Oil Change 237 
 Section 4 –  239 
  Upper Guide Brackets 240 
  Fluid Leak Sensors 241 
  Grip-Eye Lifting System: Lifting & Lowering 242 
  Zinc Anodes 244 
 Section 5 –  246 
  ITT FLYGT Warranty 247 
 
11312 – Filter Feed Pumps 50P1241/50P1242 – Attachment 2.3 250 
  - Dimensional Drawing  
  - Data Sheet  
  - Dimensional Drawings: Frame  
  - Primary design Point  
  - Secondary design Point  
  - Maintenance Summary Sheets   
 
11312 – Backwash Pumps 50P1351/50P1352 – Attachment 2.4 259 
  - Dimensional Drawing  
  - Data Sheet  
  - Dimensional Drawings: Frame  
  - Primary design Point  
  - Secondary design Point  
  - Maintenance Summary Sheets  
 
11312 – Decant Pumps 50P1391/50P1392 – Attachment 2.5 268 
  - Dimensional Drawing  
  - Data Sheet  
  - Dimensional Drawings: Frame  
  - Primary design Point  
  - Secondary design Point  
 - Maintenance Summary Sheets        

 Page 4 of 8 
 



 

VOLUME II 
 

PROCESS PUMPS 
 

Contents   Page   
 

11312 – Backwash Recycle Pump 50P1461 – Attachment 2.6 276 
  - Dimensional Drawing  
  - Data Sheet  
  - Dimensional Drawings: Frame  
  - Primary design Point   
  - Secondary design Point  
  - Maintenance Summary Sheets  
 
11312 – Stormwater Recycle Pump 50P1541 – Attachment 2.7 284 
  - Dimensional Drawing  
  - Data Sheet  
  - Dimensional Drawings: Frame  
  - Primary design Point   
  - Secondary design Point  
  - Maintenance Summary Sheets 
 
11312 – DAF Feed Pumps 50P1101/50P1102 – Attachment 2.8 292 
 
 Netzsch Pump: Type NM053SY01L07V  
  11315 – DAF Feed Pumps 1 & 2 292 
  Pump Test Records 296 
  O&M Manual 306 
  Table of Contents 308 
  I – Pump Data  
   Dimensional Drawing 309 
   Performance Curve 310 
   Pump O&M Manual 312 
   Table of Contents 313 
   Bill of Materials 356 
   Mechanical Seal Manual 360 
   Paint, Test, & QA Data 367 
   Warranty Data 376 
  II – Drive Data:  WEG 3HP Motor 377 
   Installation & Maintenance Manual:Nema Low Voltage Electric Motors 378 
   Table of Contents 380 
   Basic Instructions 382 
   Installation 384 
   Maintenance 402 
   Malfunctioning 405 
   Trouble Shooting Chart 407 

 Page 5 of 8 
 



 

VOLUME II 
 

PROCESS PUMPS 
 

Contents   Page   
 
  Dodge V-Belt Drive 414 
   Installation & Maintenance Tips 415 
   Inspection 422 
   Trouble Shooters Guide 423 
   Service Guide 425 
   Drive Components 429 
   Technical 432 
   Engineering/Technical Charts 435 
 
11318 – Oil Pump 50P1411 and Filtrate /Product Disposal Pump 50P1490 
    – Attachment 2.9 443 
 
 Wilden: Pro-Flo P400 Advanced Series Metal Pumps  
   Table of Contents 444 
   Section 1 – Cautions 445 
   Section 2 – Wilden Pump Designation System 446 
   Section 3 – How it Works 447 
   Section 4 – Dimensional Drawings 448 
   Section 5A – Performance 450 
   Section 5B – Section Lift Curves 458 
   Section 6 – Suggested Installation 460 
     - Operation & Maintenance  / Troubleshooting 462 
   Section 7 – Pump Disaseembly 463 
    - Air Valve / Center Disassembly 466 
    - Reassembly Tips 469 
   Section 8 – Exploded View & Parts List 470 
   Section 9 – Elastomer Options 478 
   The Wilden Equalizer – Automated Surge Dampner 479 
   Wilden – ProFlo Elastomer Kits 480 
   Warranty 481 
   Maintenance summary Form – 11318:  Air Operated Diaphragm   482 
   Manufacturer Comment RE: Rubber Fitted / Viton 484 

 Page 6 of 8 
 



 

VOLUME II 
 

PROCESS PUMPS 
 

Contents   Page   
 
11500 – Recirculation Pump for DAF Unit 50P1135 – Attachment 2.10 486 
 
 Sulzer CPT ANSI: Chemical Process Pump  486 
  Pump Description 487 
  - Dimensional Drawings 489 
  - Hydraulic Coverage 490 
  - Dimensions Chart 491 
  - Materials  492 
  - Shaft Sealing 494 
  - Bearing Unit & Impeller Clearence Adjustment 496 
  Installation, Operation, & Maintenance 
  - Table of contents 499 
  - Intended Use 500 
  General  501 
  Name Plate Information 503 
  - Safety Instructions 505 
  General  506 
  Definitions 507 
  Essential Safety Aspects 508 
  Safety Signs 509 
  Operational Situations Affecting Product Safety 511 
  Admissible Forces & Moments on Pump Flanges 511 
  Sound Level Charts 514 
  Balance & Vibration 515 
  Maximum Size of Solid Particles 516 
  - Hoisting & Transportation 517 
  - Commissioning 521 
  - Installation 524 
  - Operation 535 
  - Preventative Maintenance 547 
  - Corrective Maintenance 561 
  - Spare Parts Recommendations 582 
 
 WestTech Pump Motor 587 
  Baldor Motor Certification 588 
  Data Sheet  591 
  Dimensions – Duty Master Alternating Current Motors 592 
 
 

 Page 7 of 8 
 



 

VOLUME II 
 

PROCESS PUMPS 
 

Contents   Page   
 
Digester Skim Pump 50P1120 – Attachment 2.11 594 
 
 Price Pump Company – Air Operated Diaphragm Pumps (AODs) 
  Model Information – AOD3-A and AOD3-C 594 
  Installation, Operation, and Maintenance Manual 596 
   Operation 598 
   Trouble Shooting 600 
   Disassembly & Reassembly 601 
  Figure 1:  3AOD Aluminum (All elastomers except Teflon) 607 
  Figure 2:  3AOD Aluminum (Teflon Elastomers) 608 
  Figure 3:  3AOD Cast Iron (All elastomers except Teflon) 609 
  Figure 4:  3AOD Cast Iron (Teflon Elastomers) 610 
  Figure 5: Air Valve (All Elastomers) 611 
  Warnings  612 
 
Filter Press / Digester Feed Pump 50P1460 – Attachment 2.12 614 
 
 Price Pump Company – Air Operated Diaphragm Pumps (AODs) 
  Model Information – AOD1.5 (A, S, & C) 614 
  Installation, Operating, and Maintenance Manual 616 
   Installation 618 
   Operating Instructions 619 
   Trouble Shooting 620 
   Disassembly & Reassembly (1.5 inch) 623 
  Figure 1: 1 AOD Aluminum, Cast Iron & Stainless Steel 628 
  Figure 2: 1 AOD - P  
  Figure 3: 1.5 AOD Cast Iron 630 
  Figure 4: 1.5AOD Aluminum 631 
  Figure 5: 1.5 AOD Stainless 632 
  Figure 6: Air Valve 633 
  AOD Pump Warnings 634 
 

 Page 8 of 8 
 



Volume II 
 

11240 - Froth Pumps 50P1251/50P1252 
 

Attachment 2.1 
 



1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25

ronnie
Typewritten Text
1.03 B 21.03 B 3

ronnie
Typewritten Text



26

ronnie
Typewritten Text
1.03 B 3



27

ronnie
Typewritten Text
1.03 B 3



28

ronnie
Typewritten Text
1.03 B 3



29

ronnie
Typewritten Text
1.03 B 3



30

ronnie
Typewritten Text
1.03 B 3



31



32



33



34



35



36



37



38



39

ronnie
Typewritten Text
1.03 B 5

ronnie
Oval



40

ronnie
Typewritten Text
1.03 B 6

ronnie
Line



41



42



43



44



45



46



47



48



49



50



51



52



53



54



55

ronnie
Line



56



57



58



59

ronnie
Line

ronnie
Line



60

ronnie
Typewritten Text
1.03 B 21.03 B 3 

ronnie
Typewritten Text



61



62

ronnie
Line



63



64

ronnie
Typewritten Text
1.03 B 5

ronnie
Line



65



66



67

ronnie
Line



68

ronnie
Line



69



70



71



72

ronnie
Oval

ronnie
Line

ronnie
Line



73

ronnie
Oval



74



75



76



77



78



79



Integral Horsepower
AC Induction Motors

ODP, WPI, WPII Enclosure
TEFC Enclosure
Explosion Proof

Installation & Operating Manual

2/07 MN400

80



81



Table of Contents

Table of Contents iMN400

Section 1
General Information 1‐1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Overview 1‐1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Limited Warranty 1‐1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Safety Notice 1‐2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Receiving 1‐4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Storage 1‐4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Unpacking 1‐4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Handling 1‐4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Section 2
Installation & Operation 2‐1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Overview 2‐1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Location 2‐1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Mounting 2‐1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Alignment 2‐1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Doweling & Bolting 2‐2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Power Connection 2‐2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Conduit Box 2‐2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

AC Power 2‐2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

First Time Start Up 2‐4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Coupled Start Up 2‐4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Jogging and Repeated Starts 2‐4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Section 3
Maintenance & Troubleshooting 3‐1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

General Inspection 3‐1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Lubrication & Bearings 3‐1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Type of Grease 3‐1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Relubrication Intervals 3‐1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Relubrication Procedure 3‐3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Accessories 3‐4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Troubleshooting Chart 3‐5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

82



Section 1
General Information

ii Table of Contents MN400
83



Section 1
General Information

General Information 1‐1MN400

Overview This manual contains general procedures that apply to Baldor Motor products.  Be sure to read and
understand the Safety Notice statements in this manual.  For your protection, do not install, operate or
attempt to perform maintenance procedures until you understand the Warning and Caution statements.  A
Warning statement indicates a possible unsafe condition that can cause harm to personnel.  A Caution
statement indicates a condition that can cause damage to equipment.

Important: This instruction manual is not intended to include a comprehensive listing of all details for all
procedures required for installation, operation and maintenance.  This manual describes general
guidelines that apply to most of the motor products shipped by Baldor.  If you have a question
about a procedure or are uncertain about any detail, Do Not Proceed.  Please contact your Baldor
distributor for more information or clarification.

Before you install, operate or perform maintenance, become familiar with the following:
� NEMA Publication MG‐2, Safety Standard for Construction and guide 

for Selection, Installation and Use of Electric Motors and Generators.
� The National Electrical Code
� Local codes and Practices

Limited Warranty

1. Most Baldor products are warranted for 18 months from the date of shipment to Baldor's customer from Baldor's
district warehouse or, if applicable, from Baldor's factory. Baldor Standard-E® standard efficient motors are
warranted for 24 months. Standard-E is limited to three phase, general purpose, 1-200 HP ratings that fall under
the Energy Policy Act (EPAct). Baldor Super-E® premium efficient motors are warranted for 36 months. Baldor
IEEE841 motors are warranted for 60 months. All warranty claims must be submitted to a Baldor Service Center
prior to the expiration of the warranty period.

2. Baldor will, at its option repair or replace a motor which fails due to defects in material or workmanship during the
warranty period if:

a. the purchaser presents the defective motor at or ships it prepaid to, the Baldor plant in Fort Smith, Arkansas
or one of the Baldor Authorized Service Centers and

b. the purchaser gives written notification concerning the motor and the claimed defect including the date
purchased, the task performed by the Baldor motor and the problem encountered.

3. Baldor will not pay the cost of removal of any electric motor from any equipment, the cost of delivery to Fort Smith,
Arkansas or a Baldor Authorized Service Center, or the cost of any incidental or consequential damages resulting
from the claimed defects. (Some states do not allow the exclusion or limitation of incidental or consequential
damages, so the above exclusion may not apply to you.) Any implied warranty given by laws shall be limited to
the duration of the warranty period hereunder.  (Some states do not allow limitations on how long an implied
warranty lasts, so the above limitation may not apply to you.)

4. Baldor Authorized Service Centers, when convinced to their satisfaction that a Baldor motor developed defects in
material or workmanship within the warranty period, are authorized to proceed with the required repairs to fulfill
Baldor's warranty when the cost of such repairs to be paid by Baldor does not exceed Baldor's warranty repair
allowance.  Baldor will not pay overtime premium repair charges without prior written authorization.

5. The cost of warranty repairs made by centers other than Baldor Authorized Service Centers WILL NOT be paid
unless first authorized in writing by Baldor.

6. Claims by a purchaser that a motor is defective even when a failure results within one hour after being placed into
service are not always justified.  Therefore, Baldor Authorized Service Centers must determine from the condition
of the motor as delivered to the center whether or not the motor is defective. If in the opinion of a Baldor
Authorized Service Center, a motor did not fail as a result of defects in material or workmanship, the center is to
proceed with repairs only if the purchaser agrees to pay for such repairs. If the decision is in dispute, the
purchaser should still pay for the repairs and submit the paid invoice and the Authorized Service Center's signed
service report to Baldor for further consideration.

7. This warranty gives you specific legal rights, and you may also have other rights which vary from state to state.
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1‐2 General Information MN400

Safety Notice: This equipment contains high voltage!  Electrical shock can cause serious or fatal injury.
Only qualified personnel should attempt installation, operation and maintenance of
electrical equipment.

Be sure that you are completely familiar with NEMA publication MG‐2, safety standards
for construction and guide for selection, installation and use of electric motors and
generators, the National Electrical Code and local codes and practices.  Unsafe
installation or use can cause conditions that lead to  serious or fatal injury.  Only qualified
personnel should attempt the installation, operation and maintenance of this equipment.

WARNING: Do not touch electrical connections before you first ensure that
power has been disconnected.  Electrical shock can cause serious
or fatal injury.  Only qualified personnel should attempt the
installation, operation and maintenance of this equipment.

WARNING: Be sure the system is properly grounded before applying power.
Do not apply AC power before you ensure that all grounding
instructions have been followed.  Electrical shock can cause
serious or fatal injury.  National Electrical Code and Local codes
must be carefully followed.

WARNING: Avoid extended exposure to machinery with high noise levels.  Be
sure to wear ear protective devices to reduce harmful effects to
your hearing.

WARNING: This equipment may be connected to other machinery that has
rotating parts or parts that are driven by this equipment.  Improper
use can cause serious or fatal injury.  Only qualified personnel
should attempt to install operate or maintain this equipment.

WARNING: Do not by‐pass or disable protective devices or safety guards.
Safety features are designed to prevent damage to personnel or
equipment.  These devices can only provide protection if they
remain operative.

WARNING: Avoid the use of automatic reset devices if the automatic restarting
of equipment can be hazardous to personnel or equipment.

WARNING: Be sure the load is properly coupled to the motor shaft before
applying power.  The shaft key must be fully captive by the load
device.  Improper coupling can cause harm to personnel or
equipment if the load decouples from the shaft during operation.

WARNING: Use proper care and procedures that are safe during handling,
lifting, installing, operating and maintaining operations.  
Improper methods may cause muscle strain or other harm.

WARNING: Before performing any motor maintenance procedure, be sure that
the equipment connected to the motor shaft cannot cause shaft
rotation.  If the load can cause shaft rotation, disconnect the load
from the motor shaft before maintenance is performed. Unexpected
mechanical rotation of the motor parts can cause injury or motor
damage.

WARNING: Disconnect all electrical power from the motor windings and
accessory devices before disassembly of the motor.  Electrical
shock can cause serious or fatal injury.

WARNING: Do not use non UL/CSA listed explosion proof motors in the
presence of flammable or combustible vapors or dust.  These
motors are not designed for atmospheric conditions that require
explosion proof operation.
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General Information 1‐3MN400

Safety Notice  Continued

WARNING: Motors that are to be used in flammable and/or explosive
atmospheres must display the UL label on the nameplate along with
CSA listed logo.

Specific service conditions for these motors are defined in 
NFPA 70 (NEC) Article 500.

WARNING: UL Listed motors must only be serviced by UL Approved
Authorized Baldor Service Centers if these motors are to be
returned to a hazardous and/or explosive atmosphere.

Caution: To prevent premature equipment failure or damage, only qualified
maintenance personnel should perform maintenance.

Caution: Do not over-lubricate motor as this may cause premature bearing
failure.

Caution: Do not lift the motor and its driven load by the motor lifting
hardware.  The motor lifting hardware is adequate for lifting only the
motor.  Disconnect the load from the motor shaft before moving the
motor.

Caution: If eye bolts are used for lifting a motor, be sure they are securely
tightened.  The lifting direction should not exceed a 20° angle from
the shank of the eye bolt or lifting lug.  Excessive lifting angles can
cause damage.

Caution: To prevent equipment damage, be sure that the electrical service is
not capable of delivering more than the maximum motor rated amps
listed on the rating plate.

Caution: If a HI POT test (High Potential Insulation test) must be performed,
follow the precautions and procedure in NEMA MG1 and MG2
standards to avoid equipment damage.

If you have any questions or are uncertain about any statement or procedure, or if you
require additional information please contact your Baldor distributor or an Authorized
Baldor Service Center.
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1‐4 General Information MN400

Receiving Each Baldor Electric Motor is thoroughly tested at the factory and carefully packaged for
shipment.  When you receive your motor, there are several things you should do
immediately.

1. Observe the condition of the shipping container and report any damage
immediately to the commercial carrier that delivered your motor.

2. Verify that the part number of the motor you received is the same as the part
number listed on your purchase order.

Storage If the motor is not put into service immediately, the motor must be stored in a clean, dry
and warm location.  Several precautionary steps must be performed to avoid motor
damage during storage.

1. Use a “Megger” periodically to ensure that the integrity of the winding insulation
has been maintained.  Record the Megger readings.  Immediately investigate
any significant drop in insulation resistance.

2. Do not lubricate bearings during storage.  Motor bearings are packed with
grease at the factory.  Excessive grease can damage insulation quality.

3. Rotate motor shaft at least 10 turns every two months during storage (more
frequently if possible). This will prevent bearing damage due to storage.

4. If the storage location is damp or humid, the motor windings must be protected
from moisture.  This can be done by applying power to the motors' space
heater (if available) while the motor is in storage.

Unpacking Each Baldor motor is packaged for ease of handling and to prevent entry of
contaminants.

1. To avoid condensation inside the motor, do not unpack until the motor has
reached room temperature.  (Room temperature is the temperature of the room
in which it will be installed).  The packing provides insulation from temperature
changes during transportation.

2. When the motor has reached room temperature, remove all protective wrapping
material from the motor.

Handling The motor should be lifted using the lifting lugs or eye bolts provided.

1. Use the lugs or eye bolts provided to lift the motor.  Never attempt to lift the
motor and additional equipment connected to the motor by this method.  The
lugs or eye bolts provided are designed to lift only the motor.  Never lift the
motor by the motor shaft or the hood of a WPII motor.

2. When lifting a WPII (Weather Proof Type 2) motor, do not lift the motor by
inserting lifting lugs into holes on top of the cooling hood.  These lugs are to be
used for hood removal only.  A spreader bar should be used to lift the motor by
the cast lifting lugs located on the motor frame.

3. If the motor must be mounted to a plate with the driven equipment such as
pump, compressor etc., it may not be possible to lift the motor alone.  For this
case, the assembly should be lifted by a sling around the mounting base.  The
entire assembly can be lifted as an assembly for installation.  Do not lift using
the motor lugs or eye bolts provided.

If the load is unbalanced (as with couplings or additional attachments)
additional slings or other means must be used to prevent tipping.  In any event,
the load must be secure before lifting.
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Installation & Operation 2‐1MN400

Overview Installation should conform to the National Electrical Code as well as local codes and
practices. When other devices are coupled to the motor shaft, be sure to install protective
devices to prevent future accidents. Some protective devices include, coupling, belt
guard, chain guard, shaft covers etc. These protect against accidental contact with
moving parts. Machinery that is accessible to personnel should provide further protection
in the form of guard rails, screening, warning signs etc.

Location It is important that motors be installed in locations that are compatible with motor
enclosure and ambient conditions. Improper selection of the motor enclosure and
ambient conditions can lead to reduced operating life of the motor.

Proper ventilation for the motor must be provided. Obstructed airflow can lead to
reduction of motor life.

1. Open Drip-Proof/WPI motors are intended for use indoors where atmosphere is
relatively clean, dry, well ventilated and non-corrosive.

2. Totally Enclosed and WPII motors may be installed where dirt, moisture or dust are
present and in outdoor locations.

Severe Duty, IEEE 841 and Washdown Duty enclosed motors are designed for
installations with high corrosion or excessive moisture conditions. These motors should
not be placed into an environment where there is the presence of flammable or
combustible vapors, dust or any combustible material, unless specifically designed for
this type of service.

Mounting The motor must be securely installed to a rigid foundation or mounting surface to
minimize vibration and maintain alignment between the motor and shaft load. Failure to
provide a proper mounting surface may cause vibration, misalignment and bearing
damage.

Foundation caps and sole plates are designed to act as spacers for the equipment they
support. If these devices are used, be sure that they are evenly supported by the
foundation or mounting surface.

After installation is complete and accurate alignment of the motor and load is
accomplished, the base should be grouted to the foundation to maintain this alignment.

The standard motor base is designed for horizontal or vertical mounting. Adjustable or
sliding rails are designed for horizontal mounting only. Consult your Baldor distributor or
authorized Baldor Service Center for further information.

Alignment Accurate alignment of the motor with the driven equipment is extremely important.

1. Direct Coupling
For direct drive, use flexible couplings if possible. Consult the drive or equipment
manufacturer for more information. Mechanical vibration and roughness during
operation may indicate poor alignment. Use dial indicators to check alignment. The
space between coupling hubs should be maintained as recommended by the
coupling manufacturer.

2. End‐Play Adjustment
The axial position of the motor frame with respect to its load is also extremely
important. The motor bearings are not designed for excessive external axial thrust
loads. Improper adjustment will cause failure.

3. Pulley Ratio
The pulley ratio should not exceed 8:1.

4. Belt Drive
Align sheaves carefully to minimize belt wear and axial bearing loads (see End‐Play
Adjustment). Belt tension should be sufficient to prevent belt slippage at rated speed
and load. However, belt slippage may occur during starting.

Caution: Do not over tension belts.

5. Sleeve bearing motors are only suitable for coupled loads.
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Doweling & Bolting After proper alignment is verified, dowel pins should be inserted through the motor feet
into the foundation. This will maintain the correct motor position should motor removal be
required. (Baldor motors are designed for doweling.)

1. Drill dowel holes in diagonally opposite motor feet in the locations provided.

2. Drill corresponding holes in the foundation.

3. Ream all holes.

4. Install proper fitting dowels.

5. Mounting bolts must be carefully tightened to prevent changes in alignment. Use a
flat washer and lock washer under each nut or bolt head to hold the motor feet
secure. Flanged nuts or bolts may be used as an alternative to washers.

Power Connection Motor and control wiring, overload protection, disconnects, accessories and grounding
should conform to the National Electrical Code and local codes and practices.

Conduit Box For ease of making connections, an oversize conduit box is provided. The box can be
rotated 360° in 90° increments. Auxiliary conduit boxes are provided on some motors for
accessories such as space heaters, RTD's etc.

AC Power Connect the motor leads as shown on the connection diagram located on the name plate
or inside the cover on the conduit box. Be sure the following guidelines are met:

1. AC power is within ±10% of rated voltage with rated frequency. (See motor name
plate for ratings). 
OR

2. AC power is within ±5% of rated frequency with rated voltage. 
OR

3. A combined variation in voltage and frequency of ±10% (sum of absolute values) of
rated values, provided the frequency variation does not exceed ±5% of rated
frequency.

Performance within these voltage and frequency variations are shown in Figure 2‐2.

Figure 2‐1 Accessory Connections 

One heater is installed in each end of motor. 
Leads for each heater are labeled H1 & H2. 
(Like numbers should be tied together).

Three thermisters are installed in windings and tied in series.
Leads are labeled T1 & T2.

Winding RTDs are installed in windings (2) per phase. 
Each set of leads is labeled W1, W2, W3, W4, W5, & W6.

* One bearing RTD is installed in Drive endplate (PUEP), leads 
are labeled RTDDE. 

* One bearing RTD is installed in Opposite Drive endplate (FREP), leads 
are labeled RTDODE.

* Note RTD may have 2-Red/1-White leads; or 2-White/1-Red Lead.
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Figure 2‐2 Typical Motor Performance VS Voltage Variations
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First Time Start Up Be sure that all power to motor and accessories is off. Be sure the motor shaft is
disconnected from the load and will not cause mechanical rotation of the motor shaft.

1. Make sure that the mechanical installation is secure. All bolts and nuts are tightened
etc.

2. If motor has been in storage or idle for some time, check winding insulation integrity
with a Megger.

3. Inspect all electrical connections for proper termination, clearance, mechanical
strength and electrical continuity.

4. Be sure all shipping materials and braces (if used) are removed from motor shaft.

5. Manually rotate the motor shaft to ensure that it rotates freely.

6. Replace all panels and covers that were removed during installation.

7. Momentarily apply power and check the direction of rotation of the motor shaft.

8. If motor rotation is wrong, be sure power is off and change the motor lead
connections. Verify rotation direction before you continue.

9. Start the motor and ensure operation is smooth without excessive vibration or noise.
If so, run the motor for 1 hour with no load connected.

10. After 1 hour of operation, disconnect power and connect the load to the motor shaft.
Verify all coupling guards and protective devices are installed. Ensure motor is
properly ventilated.

Coupled Start Up This procedure assumes a coupled start up. Also, that the first time start up procedure
was successful.

1. Check the coupling and ensure that all guards and protective devices are installed.

2. Check that the coupling is properly aligned and not binding.

3. The first coupled start up should be with no load. Apply power and verify that the
load is not transmitting excessive vibration back to the motor though the coupling or
the foundation. Vibration should be at an acceptable level.

4. Run for approximately 1 hour with the driven equipment in an unloaded condition.

The equipment can now be loaded and operated within specified limits. Do not exceed
the name plate ratings for amperes for steady continuous loads.

Jogging and Repeated Starts Repeated starts and/or jogs of induction motors generally reduce the life of the motor
winding insulation. A much greater amount of heat is produced by each acceleration or
jog than by the same motor under full load. If it is necessary to repeatedly start or jog the
motor, it is advisable to check the application with your local Baldor distributor or Baldor
Service Center.

Heating ‐ Duty rating and maximum ambient temperature are stated on the motor name
plate. Do not exceed these values. If there is any question regarding safe operation,
contact your local Baldor distributor or Baldor Service Center.
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WARNING: UL Listed motors must only be serviced by UL Approved
Authorized Baldor Service Centers if these motors are to be
returned to a hazardous and/or explosive atmosphere.

General Inspection Inspect the motor at regular intervals, approximately every 500 hours of operation or
every 3 months, whichever occurs first.  Keep the motor clean and the ventilation
openings clear.  The following steps should be performed at each inspection:

WARNING: Do not touch electrical connections before you first ensure that
power has been disconnected.  Electrical shock can cause serious
or fatal injury.  Only qualified personnel should attempt the
installation, operation and maintenance of this equipment.

1. Check that the motor is clean.  Check that the interior and exterior of the motor
is free of dirt, oil, grease, water, etc.  Oily vapor, paper pulp, textile lint, etc. can
accumulate and block motor ventilation.  If the motor is not properly ventilated,
overheating can occur and cause early motor failure.

2. Use a “Megger” periodically to ensure that the integrity of the winding
insulation has been maintained.  Record the Megger readings.  Immediately
investigate any significant drop in insulation resistance.

3. Check all electrical connectors to be sure that they are tight.

Relubrication & Bearings Bearing grease will lose its lubricating ability over time, not suddenly.  The lubricating
ability of a grease (over time) depends primarily on the type of grease, the size of the
bearing, the speed at which the bearing operates and the severity of the operating
conditions.  Good results can be obtained if the following recommendations are used in
your maintenance program.

Type of Grease A high grade ball or roller bearing grease should be used.  Recommended grease for
standard service conditions is Polyrex EM (Exxon Mobil).

Equivalent and compatible greases include:
Texaco Polystar, Rykon Premium #2, Pennzoil Pen 2 Lube and Chevron SRI.

Relubrication Intervals Recommended relubrication intervals are shown in Table 3‐1. It is important to realize
that the recommended intervals of Table 3‐1 are based on average use.  

Refer to additional information contained in Tables 3‐2, 3‐3 and 3‐4.

Table 3‐1  Relubrication Intervals *

NEMA / (IEC) Frame Size
Rated Speed ‐ RPM

10000 6000 3600 1800 1200 900
Up to 210 incl. (132) ** 2700 Hrs. 5500 Hrs. 12000 Hrs. 18000 Hrs. 22000 Hrs.
Over 210 to 280 incl. (180) ** 3600 Hrs. 9500 Hrs. 15000 Hrs. 18000 Hrs.
Over 280 to 360 incl. (225) ** * 2200 Hrs. 7400 Hrs. 12000 Hrs. 15000 Hrs.
Over 360 to 5800 incl. (300) ** *2200 Hrs. 3500 Hrs. 7400 Hrs. 10500 Hrs.

* Relubrication intervals are for ball bearings.  
For vertically mounted motors and roller bearings, divide the relubrication interval by 2.

** For motors operating at speeds greater than 3600 RPM, contact Baldor for relubrication recommendations.
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Table 3‐2  Service Conditions

Severity of Service Hours per day
of Operation

Ambient Temperature
Maximum

Atmospheric
Contamination

Standard 8 40° C Clean, Little Corrosion
Severe 16 Plus 50° C Moderate dirt, Corrosion
Extreme 16 Plus >50° C* or 

Class H Insulation
Severe dirt, Abrasive dust, Corrosion, Heavy

Shock or Vibration
Low Temperature <-29 ° C **

* Special high temperature grease is recommended (Dow Corning DC44).  Note that Dow Corning DC44 grease does
not mix with other grease types. Thoroughly clean bearing & cavity before adding grease.

** Special low temperature grease is recommended (Aeroshell 7).

Table 3‐3  Relubrication Interval Multiplier

Severity of Service Multiplier
Standard 1.0
Severe 0.5
Extreme 0.1

Low Temperature 1.0

Some motor designs use different bearings on each motor end.  This is normally indicated on the motor nameplate.  
In this case, the larger bearing is installed on the motor Drive endplate.  For best relubrication results, only use the
appropriate amount of grease for each bearing size (not the same for both).

Table 3‐4  Bearings Sizes and Types

Frame Size
NEMA (IEC)

Bearing Description
(These are the “Large” bearings (Shaft End) in each frame size)

Bearing
Weight of Grease to

add *
oz (Grams)

Volume of grease
to be added

in3 teaspoon
56 to 140 (90) 6203 0.08 (2.4) 0.15 0.5

140 (90) 6205 0.15 (3.9) 0.2 0.8
180 (100-112) 6206 0.19 (5.0) 0.3 1.0

210 (132) 6307 0.30 (8.4) 0.6 2.0
250 (160) 6309 0.47 (12.5) 0.7 2.5
280 (180) 6311 0.61 (17) 1.2 3.9
320 (200) 6312 0.76 (20.1) 1.2 4.0
360 (225) 6313 0.81 (23) 1.5 5.2
400 (250) 6316 1.25 (33) 2.0 6.6
440 (280) 6319 2.12 (60) 4.1 13.4

5000 to 5800 (315-450) 6328 4.70 (130) 9.2 30.0
5000 to 5800 (315-450) NU328 4.70 (130) 9.2 30.0
360 to 449 (225-280) NU319 2.12 (60) 4.1 13.4

AC Induction Servo
76 Frame 180 (112) 6207 0.22 (6.1) 0.44 1.4
77 Frame 210 (132) 6210 0.32 (9.0) 0.64 2.1
80 Frame  250(160) 6213 0.49 (14.0) 0.99 3.3

* Weight in grams = .005 DB
of grease to 
be added

Note: Not all bearing sizes are listed.  For intermediate bearing sizes, use the
grease volume for the next larger size bearing.
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Caution: To avoid damage to motor bearings, grease must be kept free of dirt.
For an extremely dirty environment, contact your Baldor distributor or
an authorized Baldor Service Center for additional information.

Relubrication Procedure Be sure that the grease you are adding to the motor is compatible with the grease
already in the motor.  Consult your Baldor distributor or an authorized service center if a
grease other than the recommended type is to be used.

Caution: Do not over-lubricate motor as this may cause premature bearing
failure.

With Grease Outlet Plug

1. With the motor stopped, clean all grease fittings with a clean cloth.

2. Remove grease outlet plug.

Caution: Over-lubricating can cause excessive bearing temperatures,
premature lubrication breakdown and bearing failure.

3. Add the recommended amount of grease.

4. Operate the motor for 15 minutes with grease plug removed.  
This allows excess grease to purge.

5. Re‐install grease outlet plug.

Without Grease Provisions

Note: Only a Baldor authorized and UL or CSA certified service center can
disassemble a UL/CSA listed explosion proof motor to maintain it's
UL/CSA listing.

1. Disassemble the motor.

2. Add recommended amount of grease to bearing and bearing cavity.  (Bearing
should be about 1/3 full of grease and outboard bearing cavity should be about
1/2 full of grease.)

3. Assemble the motor.

Sample Relubrication Determination

Assume ‐ NEMA 286T (IEC 180), 1750 RPM motor driving an exhaust fan in an ambient
temperature of 43° C and the atmosphere is moderately corrosive.

1. Table 3‐1 list 9500 hours for standard conditions.

2. Table 3‐2 classifies severity of service as “Severe”.

3. Table 3‐4 shows that 1.2 in3 or 3.9 teaspoon of grease is to be added.

Note: Smaller bearings in size category may require reduced amounts of grease.
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Table 3‐5  Troubleshooting Chart

Symptom Possible Causes Possible Solutions
Motor will not start Usually caused by line trouble, such

as, single phasing at the starter.
Check source of power.  Check overloads, fuses,
controls, etc.

Excessive humming High Voltage. Check input line connections.
Eccentric air gap. Have motor serviced at local Baldor service center.

Motor Over Heating Overload. Compare actual amps
(measured) with nameplate rating.

Locate and remove source of excessive friction in
motor or load.
Reduce load or replace with motor of greater capacity.

Single Phasing. Check current at all phases (should be approximately
equal) to isolate and correct the problem.

Improper ventilation. Check external cooling fan to be sure air is moving
properly across cooling fins.
Excessive dirt build‐up on motor. Clean motor.

Unbalanced voltage. Check voltage at all phases (should be approximately
equal) to isolate and correct the problem.

Rotor rubbing on stator. Check air gap clearance and bearings.
Tighten “Thru Bolts”.

Over voltage or under voltage. Check input voltage at each phase to motor.
Open stator winding. Check stator resistance at all three phases for

balance.
Grounded winding. Perform dielectric test and repair as required.
Improper connections. Inspect all electrical connections for proper

termination, clearance, mechanical strength and
electrical continuity. Refer to motor lead connection
diagram.

Bearing Over Heating Misalignment. Check and align motor and driven equipment.
Excessive belt tension. Reduce belt tension to proper point for load.
Excessive end thrust. Reduce the end thrust from driven machine.
Excessive grease in bearing. Remove grease until cavity is approximately 3/4 filled.
Insufficient grease in bearing. Add grease until cavity is approximately 3/4 filled.
Dirt in bearing. Clean bearing cavity and bearing. Repack with correct

grease until cavity is approximately 3/4 filled.
Vibration Misalignment. Check and align motor and driven equipment.

Rubbing between rotating parts and
stationary parts.

Isolate and eliminate cause of rubbing.

Rotor out of balance. Have rotor balance checked are repaired at your
Baldor Service Center.

Resonance. Tune system or contact your Baldor Service Center
for assistance.

Noise Foreign material in air gap or
ventilation openings.

Remove rotor and foreign material. Reinstall rotor.
Check insulation integrity. Clean ventilation openings.

Growling or whining Bad bearing. Replace bearing. Clean all grease from cavity and
new bearing.   Repack with correct grease until cavity
is approximately 3/4 filled.
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Suggested bearing and winding RTD setting guidelines
Most large frame AC  Baldor motors with a 1.15 service factor are designed to operate
below a Class B (80°C) temperature rise at rated load and are built with a Class H
winding insulation system.  Based on this low temperature rise, RTD (Resistance
Temperature Detectors) settings for Class B rise should be used as a starting point.
Some motors with 1.0 service factor have Class F temperature rise.

The following tables show the suggested alarm and trip settings for RTDs.  Proper
bearing and winding RTD alarm and trip settings should be selected based on these
tables unless otherwise specified for specific applications.

If the driven load is found to operate well below the initial temperature settings under
normal conditions, the alarm and trip settings may be reduced so that an abnormal
machine load will be identified.

The temperature limits are based on the installation of the winding RTDs imbedded in
the winding as specified by NEMA.  Bearing RTDs should be installed so they are in
contact with the outer race on ball or roller bearings or in direct contact with the sleeve
bearing shell.

Winding RTDs - Temperature Limit In �C (40�C Maximum Ambient)

Motor Load
Class B Temp Rise � 80°C

(Typical  Design) Class F Temp Rise � 105°C Class H Temp Rise � 125°C

Alarm Trip Alarm Trip Alarm Trip
� Rated Load 130 140 155 165 175 185
Rated Load 
to 1.15 S.F.

140 150 160 165 180 185

Note: � Winding RTDs are factory production installed, not from Mod-Express.
� When Class H temperatures are used, consider bearing temperatures and relubrication requirements.

Bearing RTDs - Temperature Limit In �C (40�C Maximum Ambient)

Bearing Type
Oil or Grease

Anti-Friction Sleeve
Alarm Trip Alarm Trip

Standard* 95 100 85 95
High Temperature** 110 115 105 110

Note: *   Bearing temperature limits are for standard design motors operating at Class B temperature rise.
**  High temperature lubricants include some special synthetic oils and greases.

Greases that may be substituted that are compatible with Polyrex EM (but considered as
“standard” lubricants) include the following: 
- Texaco Polystar - Rykon Premium #2 - Chevron SRI #2
- Mobilith SHC-100 - Pennzoil Pennzlube EM-2 - Chevron Black Pearl
- Darmex 707 - Darmex 711 - Petro-Canada Peerless LLG

See the motor nameplate for replacement grease or oil recommendation.  
Contact Baldor application engineering for special lubricants or further clarifications.
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MAINTENANCE SUMMARY FORM   11240 
 
PROJECT: Wyckoff Replace Groundwater Treatment Plant CONTRACT NO.: W912DW-06-R-0014 

1. EQUIPMENT ITEM: Froth Feed Pump 1 and 2 

2. MANUFACTURER: Milton Roy, Mil Royal CMCH 561

3. EQUIPMENT/TAG NUMBER(S): 50P1251, 50P1252 

4. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS) : 1225 LBS. 

5. NAMEPLATE DATA (hp, voltage, speed, etc.): 2HP, 460V, 3 PH, 1725 RPM, 1.15 Service Factor 

6. MANUFACTURER’S LOCAL REPRESENTATIVE:  Fine Line Instrument 

a. Name:       Telephone: 425-861-1110 

b. Address: 17371 NE 67th Court, Suite B3, Redmond, WA  98052 

7. MAINTENANCE REQUIREMENTS 

Qualifications and Training of Personnel: All personnel responsible for service, maintenance, inspection, installation and operation must have the appropriate 
training. Responsibility and supervision of personnel must be strictly enforced by the end user.  Furthermore, it is the responsibility of the end user to ensure 
that personnel fully understand the operating instructions. 

Page 1 of 4 
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Maintenance Operation Comments  Frequency  Lubricant (If Applicable)  

Check Drive Gear Oil Level Monthly,  add as needed • AGMA #7 Comp. 

Change gear drive lubricant and clean magnetic filter below 
crosshead  chamber 

Every 6 months or 2500 
service hours whichever 
occurs first.  Recommended 
after initial 90 days in 
service. • AGMA #7 Comp 

Lubricate drive motor Annually • AGMA #7 Comp. 
Check valves self cleaning pump hot detergent solution for 15 
minutes, follow with water flushing. As needed  

Supply tank & piping clean & flush Annually  

Suction line strainer cleaning As required or needed  

Ball check valves, flush with clean liquid 
As often as necessary for 
accurate metering.  

HPD Liquid End Displacement Chamber 
Every 6 months, 2500 
service hours  * Zurnpreen 15 A 
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8. LUBRICANT LIST 

Reference 
Symbol  

MFR (Name)  
 

MFR 
(Name)  

MFR 
(Name)  Or Equal  

List symbols 
used in No. 7 
above.  

List equivalent lubricants, as distributed by each manufacturer for the 
specific use recommended.  

•  AGMA#7 Comp 
Drive gear Lube 

   

   *  Zurnpreen 15A 
Hydraulic Oil 
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9. RECOMMENDED SPARE PARTS FOR OWNER’S INVENTORY 

Part No.  Description  Unit  Quantity  Unit Cost  
RPM Kit Routine 

Maintenance 
Kit 

Each 1 $1785.00 

302 Parts Kit Disassembly 
Tool 

Each 1 $1000.00 

2980068099 Diaphragm Each 1 $305.00 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

Note: Identify parts provided by this Contract with two asterisks.   
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Volume II 
 

11305 - Submersible Sump Pumps 40P1501/40P1502 
 

Attachment 2.2 
 



Page 1 of 2 

 MAINTENANCE SUMMARY FORM  - 11305 
 
PROJECT: Wyckoff Replace Groundwater Treatment Plant CONTRACT NO.: W912DW-06-R-0014 

1. EQUIPMENT ITEM: FLYGT SUBMERSIBLE PUMP: Model NP3102X-643 

2. MANUFACTURER: ITT FLYGT  
3. EQUIPMENT/TAG NUMBER(S): 40P1501 AND 40P1502 

4. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS) : 230 

5. NAMEPLATE DATA (hp, voltage, speed, etc.): 5HP, 460V, 3PH 

6. MANUFACTURER’S LOCAL REPRESENTATIVE:  WHITNEY EQUIPMENT CO. 

 a. Name: BILL CARLSON Telephone: 425-486-9499 

 b. Address: 21222 - 30TH DR. SE, SUITE 110 BOTHELL, WA  98021 

 

7. MAINTENANCE REQUIREMENTS 

Qualifications and Training of Personnel: All personnel responsible for service, maintenance, inspection, installation and operation must have the appropriate 
training. Responsibility and supervision of personnel must be strictly enforced by the end user.  If training is required, it can be provided by the 
manufacturer/representative.  Furthermore, it is the responsibility of the end user to ensure that personnel fully understand the operating instructions. 
 

Maintenance Operation Comments  Frequency  Lubricant (If Applicable)  
Inspect visible parts on pump, pump casing & impeller for wear Annually n/a 
Check lubricant/coolant level & condition, change as necessary Annually ◘ 
Check cables & cable entry for wear and tightness Annually n/a 

Inspect pump voltage draw and meggar readings Annually n/a 
Check function of level sensors, starter and monitoring 
equipment 

Annually n/a 

Check rotation direction of pump When reconnecting n/a 

Check pipes, valves peripheral equipment Annually n/a 
Check cooling system Annually n/a 
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8. LUBRICANT LIST 

Reference 
Symbol  MFR (Name)  MFR (Name)  MFR (Name)  MFR (Name)  Or Equal  

◘ Mobil whiterex 
309 

   ISOVG32 

      
      

 
 
9. RECOMMENDED SPARE PARTS FOR OWNER’S INVENTORY 

Part No.  Description  Unit  Quantity  Unit Cost  
592 01 03 Inner Mechanical Seal   245.00 
592 01 04 Outer Mechanical Seal   320.00 

80 32 32 O-Ring Kit   65.00 

83 15 73 Upper Bearing   21.00 

83 36 90 Lower Bearing   48.00 
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HOLMES MECHANICAL, INC. PHONE  (360) 698-1977 
FAX  (360) 698-1843 

 

 10890 OLD FRONTIER RD. NW 
SILVERDALE, WA  98383 

 

 

 
11305 1.03 B7 
 
Please disregard the previously submitted maintenance summary. 
 
Pump model NP3102MT has no adjustment in the impeller, so there is no 
impeller adjustment procedure. The manufacturer does recommend 
making sure the impeller is tight for standard maintenance. Please see 
attached information. 
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11312 - Backwash Pumps 50P1351/50P1352 
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11312 - Decant Pumps 50P1391/50P1392 
 

Attachment 2.5 
 



268



269



270



271



272



273



274



275



Volume II 
 

11312 - Backwash Recycle Pump 50P1461 
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11312 - Storm Water Recycle Pump 50P1541 
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11315 - DAF Feed Pump 50P1101/50P1102 
 

Attachment 2.8 
 



 MAINTENANCE SUMMARY FORM – 11315 (includes 1.03.B.6, Item 14) 
 
PROJECT: Wyckoff Replace Groundwater Treatment Plant CONTRACT NO.: W912DW-06-R-0014  

1. EQUIPMENT ITEM: DAF Feed Pumps No. 1 and 2 

2. MANUFACTURER: NETZSCH-  NEMO Pump, Model NM053SY01L07V 
3. EQUIPMENT/TAG NUMBER(S) : 50P1101, and 50P1102 

4. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS) : 

5. NAMEPLATE DATA (hp, voltage, speed, etc.):  

6. MANUFACTURER’S LOCAL REPRESENTATIVE:  Triangle Pump & Equipment, Inc. 

 a. Name: David Flack  Telephone: 503-656-1473 

 b. Address: 14940 SE 82nd Drive, PO Box 950, Clackamas, OR  97015 

 

7. MAINTENANCE REQUIREMENTS –  
Qualifications and Training of Personnel: All personnel responsible for service, maintenance, inspection, installation and operation must have the appropriate 
training. Responsibility and supervision of personnel must be strictly enforced by the end user.  If training is required, it can be provided by the 
manufacturer/representative.  Furthermore, it is the responsibility of the end user to ensure that personnel fully understand the operating instructions. 
 

Maintenance Operation Comments  Frequency  Lubricant (If Applicable)  
Pumps – should be rinsed or cleaned As needed to remove buildup of  

medium deposits 
N/A 

Pump Lubrication – does not require frequent lubrication   

● Lubricating the Pin joint with SM-Pin Seals – It is 
advisable to change the oil and check the seals of the pin 
joints.  
 

-When replacing worn joints 
-When disassembling the pump  
Amount: 1.22 fl oz. per joint With SM-pin joint seal (8235) of 

EDPM 
◘ 

Shaft Sealing through Single Mechanical Seal –  
If excessive leaks occur the spring tension and the seal 
surfaces should be checked, 

Replace seal as necessary. N/A 
 

 Motor Cleanliness – motor should be kept clean and free 
from dust, debris and oil.  A jet of compressed air can be 
used to remove non-abrasive dust from the fan cover and 

Monthly or as required by 
conditions 

N/A 

292



any accumulated grime from the fan and cooling fins. 
Terminal boxes should be cleaned and their terminals free 
from oxidation, in perfect mechanical condition and all 
unused space dust free. 
Motor Lubrication:  
Motor noise should be measured to check for unusual 
noises.  A uniform hum is a sign that the bearing is 
running perfectly. 
 

Periodically when motor is 
overhauled or disassembled 

■ (Lithium based Grease) 

V-Belts Quarterly N/A 
V-Belts Drives, sheave alignment and bearing wear 
 

Quarterly N/A 
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8. LUBRICANT LIST 

Reference 
Symbol MFR (Name)  MFR (Name)  MFR (Name)  MFR (Name)  Or Equal  

List symbols 
used in No. 7 

above. 

List equivalent lubricants, as distributed by each manufacturer for the specific use 
recommended.  

● SHELL Omala 
460 

    

◘ Klubersynth 
GH 6-320 

    

■ ESSO  
Alvania R3  

ESSO  
Beacon 2 

Atlantic 
Litholine 2 

Texaco  
Multi-Fak 2 
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9. RECOMMENDED SPARE PARTS FOR OWNER’S INVENTORY - 1.03.B.6, Item 14 

Part No.  Description  Unit  Quantity  Unit Cost  
107171 3VX850 

Cogged Drive 
Belt 

Each 2 18.87 

NDB4825456 Coupling Rod Each 1 418.25 

NDB4958699 Rotor Each 1 1387.05 

Viton 
NDB4955093  

Stator  Each 1 434.10 

512279 Ring Retainer / 
Circlip 

Each 2 5.00 

NDB4825299 Conn. Rod Pin Each 2 57.35 

892841 Pin Retainer 
Sleeve 

Each 1 80.00 

862347 Pin Retainer 
Sleeve 

Each 1 95.90 

877421 Clamp Ring Each 2 39.15 

516041 O-ring Each 1 12.35 

517020 O-ring Each 4 12.95 

591718 O-ring Each 1 5.00 

Viton 879897 SM Seal Each 2 93.85 

PZ3756375 Pencil Anode Each 4 3.25 

BH5375 Brass Head Each 4 3.20 

     

Note: Identify parts provided by this Contract with two asterisks.   
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11315-3 1.03.B.7, 1.04.A  
Items 15, 17: Special Tools List / Special Tools Provided  
 
ITEM  Description  Unit  Quantity  
109082 Dodge Tension Check Tool Each 1 
1340K27 Oil Fill Tube Each 1 
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11318 - Oil Pump 50P1410 and  
Filtrate/Product Disposal Pump 50P1490 

 
Attachment 2.9 
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11500 - Recirculation Pump for DAF Unit 50P1135 
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CPT ANSI Process Pumps
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There Are Two Sides to Every Story: Inside and Outside

On the outside, the CPT offers special features that simplifies mainte-
nance and adjustments. The real difference between the CPT and other 
ANSI pumps, however, is what you’ll find inside. For example, the stan-
dard CPT wet-end components are cast in duplex stainless steel (unless 
specified otherwise). Another example is our heavy-duty bearing unit, 
designed for long life and tough applications. As you can see, our CPT 
ANSI process pump gains its advantage from the inside-out.

Centerline Discharge
• Back pull-out design allows maintenance of the rotating  

assembly without disturbing the piping
• Provides self-venting for air elimination
• Equalizes distribution of pipe stress through integral feet

Heavywalled Casing
• Computer generated hydraulics
• Corrosion allowance for extended wear

Large Diameter Shaft
• Low shaft deflection (.002”)
• Improved bearing and mechanical seal life
• Solid shaft or hook sleeve design available
• Duplex stainless steel standard

Semi-Open Impeller
• Optimal computer generated hydraulics
• Investment casting guarantees smooth surfaces
• Back pump-out vanes for control of stuffing box  

pressure and axial thrust
• Handles solids and fibrous materials
• Teflon®* impeller o-ring

Sulzer Quality Castings
• Precision cast parts utilizing the latest casting techniques
• Full range of materials from Ductile, Duplex stainless steel  

to 654 SMO™
• ISO 9001:2000 approved manufacturing processes

Sealing Versatility
• A variety of rear covers/stuffing box designs are  

available to meet process requirements
• Packing
• Mechanical seal
 - Large bore
 - Taper bore (cast-in ribs for flow enhancement)
• Dynamic seal

* Teflon® is a registered trademark of E.I. Du Pont De Nemours & Company.
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Flanges
• Meets ASME/ANSI B16.5
• Class 150 RF Standard,  
 Optional: Class 300 RF

Bearing Housing Adapter
• Ductile iron for strength and safety
• Jacking bolts for ease of disassembly
• Rabbeted fit to bearing housing  

assures accurate alignment

Bearing Monitor
• Taps as standard

Impeller Clearance Adjustment
• Quick and accurate impeller adjustments without the use 

of a feeler gauge or removal pump
• Assures concentricity and bearing alignment throughout 

the impeller’s adjustable range
• No snap ring required to hold bearing

Heavy Duty Bearings
• Bearing life exceeds all ANSI requirements
• Inboard cylindrical roller bearings for maximum radial load 

carrying capabilities
• Angular contact thrust bearing locked into position,  

carries radial and axial loads extending service life

Inpro VBX/Labyrinth Bearing Isolators
• Inboard and outboard bearing protection
• Isolates bearings from environmental contamination
• Multi-port for proper drainage
• Bronze standard (non-metallic available)
• Cooler running bearing unit

Splash Lubrication
• Directs oil to thrust bearing for efficient cooling and  

improved lubrication
• Designed for high load applications

Large Capacity Oil Sump
• Improved oil circulation and cooling
• Magnetic oil drain plugs (optional)
• Extra-large, multiple oil return slots
• Optional bearing unit cooling

Constant Level Oiler Available

Over Sized Sight Glass
• Located on each side of the bearing unit

Rigid Bearing Housing Support Foot
• Improved mounting stability
• Fully machined mounting surfaces assures accurate 

alignment
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Hydraulic Coverage

Best efficiency point

Capacity Range 3600 rpm, open impeller

Capacity Range 1800 rpm, open impeller
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22-1
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CPT Designation

11-1 1.5 x 1 x 6

11-1B 3 x 1.5 x 6

11-2 3 x 2 x 6

11-3 4 x 3 x 6

12-1 1.5 x 1 x 8

12-1B 3 x 1.5 x 8

21-1B 3 x 1.5 x 8.5

21-2 3 x 2 x 8.5

21-3 4 x 3 x 8.5

21-4 6 x 4 x 8.5

22-1 2 x 1 x 10

22-1C 2 x 1 x 10C*

22-1B 3 x 1.5 x 10

22-2 3 x 2 x 10

22-4 6 x 4 x 10

23-1B 3 x 1.5 x 11

23-2 3 x 2 x 11

23-3 4 x 3 x 11

24-1B 3 x 1.5 x 13

24-1BC 3 x 1.5 x 13C*

24-2 3 x 2 x 13

24-3 4 x 3 x 13

24-4 6 x 4 x 13

31-6 8 x 6 x 13

32-6 8 x 6 x 15

32-8C 10 x 8 x 15C*

32-8 10 x 8 x 15
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Group Pump Size CP Y X BE D ØU

1

11-1 1.5x1x6 17.5 4 6.5 3.875 5.25 7⁄8
11-1B 3x1.5x6 17.5 4 6.5 3.875 5.25 7⁄8
11-2 3x2x6 17.5 4 6.5 3.875 5.25 7⁄8

11-3** 4x3x6 18 4 8.5 3.875 7 7⁄8
12-1 1.5x1x8 17.5 4 6.5 3.875 5.25 7⁄8

12-1B 3x1.5x8 17.5 4 6.5 3.875 5.25 7⁄8

2

21-1B 3x1.5x8.5 23.5 4 8.5 3.875 8.25 1 3⁄8
21-2 3x2x8.5 23.5 4 9.5 3.875 8.25 1 3⁄8
21-3 4x3x8.5 23.5 4 11 3.875 8.25 1 3⁄8
21-4 6x4x8.5 23.5 4 11 3.875 8.25 1 3⁄8
22-1 2x1x10 23.5 4 8.5 3.875 8.25 1 3⁄8

22-1C 2x1x10C* 23.5 4 8.5 3.875 8.25 1 3⁄8
22-1B 3x1.5x10 23.5 4 8.5 3.875 8.25 1 3⁄8
22-2 3x2x10 23.5 4 9.5 3.875 8.25 1 3⁄8
22-4 6x4x10 23.5 4 13.5 3.875 10 1 3⁄8

23-1B 3x1.5x11 23.5 4 10.5 3.875 10 1 3⁄8
23-2 3x2x11 23.5 4 11.5 3.875 10 1 3⁄8
23-3 4x3x11 23.5 4 12.5 3.875 10 1 3⁄8

24-1B 3x1.5x13 23.5 4 10.5 3.875 10 1 3⁄8
24-1BC 3x1.5x13C* 23.5 4 10.5 3.875 10 1 3⁄8

24-2 3x2x13 23.5 4 11.5 3.875 10 1 3⁄8
24-3 4x3x13 23.5 4 12.5 3.875 10 1 3⁄8
24-4 6x4x13 23.5 4 13.5 3.875 10 1 3⁄8

3

31-6 8x6x13 33.875 6 16 5.25 14.5 2 3⁄8
32-6 8x6x15 33.875 6 18 5.25 14.5 2 3⁄8

32-8C 10x8x15C* 33.875 6 19 5.25 14.5 2 3⁄8
32-8 10x8x15 33.875 6 19 5.25 14.5 2 3⁄8

CPT Pump Dimensions

Dimensions

Group Base Max motor frame HA HB HE HF ØHH HL HG max HD max

1
139 184T 15 39 4.5 36.5 3/4 4.5 3.75 9
148 256T 18 48 6 45.5 3/4 4.5 4.13 10.5
153 326TS 21 53 7.5 50.5 3/4 4.5 4.75 12.88

2

245 184T 15 45 4.5 42.5 3/4 4.5 3.75 12/13.75***
252 215T 18 52 6 49.5 3/4 4.5 4.13 12.38/14.13***
258 286T 21 58 7.5 55.5 1 4.5 4.75 13/14.75***
264 365T 21 64 7.5 61.5 1 4.5 4.75 13/14.75***
268 405TS 26 68 9.5 65.5 1 4.5 4.75 14.75
280 449TS 26 80 9.5 77.5 1 4.5 4.75 15.25

3
368 286T 26 68 9.5 65.5 1 6.5 4.75 18.75
380 405T 26 80 9.5 77.5 1 6.5 4.75 18.75
398 449T 26 98 9.5 95.5 1 6.5 4.75 18.75

CPT Base Dimensions (not for construction)

* Designates higher hydraulic range.
** Note that CPT 11-3 is not part of ANSI specification and may have different dimensions.
*** Note that numbers depend on pump size D=8.25”/D=10”.

D
4 x ØHH

HE

HD

HE

HA

X

Y

CP BE

HL
1 1/4 HF

HB

HG

U
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Materials

A-890 grade 3A Alloy
Sulzer CPT ANSI pumps are 
frequently used in services where 
resistance to both corrosion and 
abrasion is necessary. That is 
why the standard stainless steel 
chosen for wet-end pump compo-
nents is ASTM A-890 Grade 3A. 

This duplex cast steel (ferritic aus-
tenitic) with high molybdenum and 
nitrogen content:
• Offers corrosion resistance 

superior to conventional cast 
316SS (CF-8M) and equal to or 
better than 317SS (CG-8M).

• Provides excellent abrasion 
resistance (230 BHN) that, when 

used in mildly abrasive services, 
may last 30% to 40% longer 
than 316SS.

• Features clearly superior me-
chanical properties over aus-
tenitic alloys and is comparable 
to most duplex alloys including 
CD4-MCu and SS2205.

CPT Material Chemical Properties

Common name ASTM
Mechanical properties

Tensile Yield Elong % Hardness
Cast iron A278 CL200 29 170-220

CD6MN A890-3A 95 65 25 180-260

2205 A890-4A 90 60 25 180-260

5A A890-5A 100 75 18 180-260

CD4MCuN A890-1B 100 70 16 160-200

Ductile iron A395 60 40 18 160

329SS AISI329 87-116 58 18 180-260

316SS A743 CF-8M 70 30 30 150-190

317SS A743 CG-8M 75 35 25 150-190

Alloy 20 A743-CN-7M 62 25 35 130-170

654 SMO* “A240,480,358” 109 62 40 190-220

CPT Material Mechanical Properties

Common 

name

Chemical analysis

Cr Ni Mo Cu Si Mn C N PRE ASTM

Cast iron 1.7-2.4 0.4-0.09 3.2-3.7 NA A278 CL200

CD6MN 24.0-27.0 4.0-6.0 1.75-2.5 0.04 1 0.06 0.15-0.25 35.60 A890-3A

2205 21.0-23.5 4.5-6.5 2.5-3.5 1.0 max 0.02 1.5 0.03 0.1-0.3 35.10 A890-4A

5A 24.0-26.0 6.0-8.0 4.0-5.0 1.0 1.5 0.03 0.1-0.3 43.00 A890-5A

CD4MCuN 24.5-26.5 4.6-6.0 1.75-2.25 2.75-3.25 1.0 1.0 0.4 0.15 35.30 A890-1B

Ductile iron 2.0-2.8 0.2-0.7 3.1-3.7 NA A395

329SS 24.0-27.0 4.5-7.0 2.5-3.0 1.0 34.08 AISI329

316SS 18.0-21.0 9.0-12.0 2.0-3.0 2.0 0.08 27.50 A743 CF-8M

317SS 18.0-21.0 9.0-13.0 3.0-4.0 1.5 0.08 30.90 A743 CG-8M

Alloy 20 19.0-21.0 27.5-30.5 2.0-3.0 3.0-4.0 1.0 1.7 0.07 30.00 A743 CN-7M

654 SMO* 24.0-25.0 21.0-23.0 “ 7.0-8,0” 0.30-0.60 0.5 2.0-4.0 0.02 0.45-0.55 56.1 A240.480,358

* AVESTA 654 SMO is a trademark owned by Outokumpu Stainless which has granted Sulzer Pumps 
 licence to produce this material.
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Corrosion Resistance
Pitting and crevice corrosion that 
occurs in metals are of particular 
interest in stainless steel.

The Pitting Resistance Equiva-
lence (PRE*) is an index that can 
help identify an alloy’s susceptibil-
ity to these forms of corrosion. 
The higher the PRE* number, the 
greater the metal’s resistance to 
pitting and crevice corrosion.

Heat Treatment
All A-890 Grade 3A castings are 
solution annealed to maximize 
corrosion resistance and mechani-
cal properties.  This heat treat-
ment consists of heating to and 
holding at 1950°F minimum for a 
prescribed time period followed by 
a rapid water quench.

*(PRE = Cr% + 3.3 Mo% + 16 x N%)

ASTM PRE*

A890-3A 35.6

A743 CF-8M 27.5

CD4MCu 35.30

AISI329 34.08

A743 CN-7M 30.0

A743 CG-8M 35.10

Welding
A-890 Grade 3A is a readily weld-
able metal provided a matching 
weld filler is used.
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Shaft Sealing

Dynamic Seal
Sulzer Pumps’ dynamic seal uses 
an expeller to move liquid back 
into the volute casing and away 
from the stuffing box when the 
pump is running. When the pump 
stops, liquid flows back into the 
stuffing box, forcing closed an 
elastomeric static seal to prevent 
leakage. No outside flush required. 
Saves water, piping costs and 
eliminates packing maintenance.

Standard Bore Box accommo-
dates most single component and 
cartridge mechanical seals as well 
as standard packing.

Tapered and Ribbed Bore Box 
features a seal chamber designed 
for single and double mechani-
cal seals. The cast ribs inside the 
stuffing box convert circular flow 
into axial flow, reducing wear and 
extending longevity.

Large Bore Box is designed for 
seals with large gland bolt circles. 
It accommodates most single and 
double mechanical seals, as well 
as cartridge or component seals. 
The oversized chamber helps re-
duce running temperatures while 
improving lubrication and circula-
tion.

Seal Chambers
The CPT design offers a variety of 
seal chambers. Each is designed 
to help you tailor your CPT pump 
to your specific process require-

ments without sacrificing reliability 
and longevity. If you’re not exactly 
sure which configuration is best 
for your processes, our engi-

neers will be happy to work with 
you. We’ll analyze your hydraulic 
requirements and recommend a 
system.

Sulzer Dynamic Seal running Sulzer Dynamic Seal stopped
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Baseplate Options

Sulzer produces rigid baseplate 
designs that resist the distortion 
which can cause pump/motor 
misalignment. Our baseplates 
require minimal maintenance and 
are corrosion resistant for severe 
environments. Sulzer Pumps of-
fers a complete range of mounting 
systems to meet your require-
ments. Optional V-belt and custom 
designs are also available. Con-
tact your local Sulzer representa-
tive for details.

Standard Baseplate (Style 1)
Sulzer Pumps standard formed steel baseplate meets ANSI specifica-
tions for pump/motor mounting. A single grout hole and epoxy paint are 
standard. An optional stainless steel catch basin or all stainless steel 
construction is available.

Non-Metallic Baseplate
Nothing compares to the Sulzer Polymer Composite baseplate design. 
The polymer baseplate is provided with a standard guaranteed surface 
flatness of 0.015” or 0.005” end-to-end, carbon or SS inserts, leveling 
holes and machined riser blocks. The polymer baseplate is the best 
value in the industry.

Drip-Lip Baseplate (Style 3)
The Drip-lip baseplate with welded end caps and optional center I-Beam 
support includes a sloped drainage channel to a welded drain connec-
tion making this an excellent upgrade to the standard baseplate. Options 
include motor adjustment bolts, additional grout vent holes and all stain-
less steel construction.

PIP Baseplate
This baseplate is designed to current PIP requirements and is standard 
with grout hole, raised mounting pads machined to 0.002 in/ft surface 
flatness, motor alignment bolts, additional welded supports, sloped full 
drain rim, lifting lugs and continuous welded steel construction. Options 
include leveling screws, stilt and spring mounting and all stainless steel 
construction.
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Bearing Unit

The bearing unit is built as stand-
ard for high load applications. 
Some applications push a power 
end beyond ANSI design limits.  

Examples are:
1) operation at reduced flows
2) pumping high specific gravity 

liquids
3) overhung belt drives

Impeller Clearance Adjustment

• Quick and accurate impeller adjustments 
without the use of a feeler gauge or removal 
of pump

• Assures concentricity and bearing alignment 
throughout the impeller’s adjustable range

• No snap ring required to hold bearing

The bearing unit features as 
standard:
• Splash oil lubrication
• Thrust bearing is duplex angular 

contact bearing design
• Radial bearing is cylindrical 

roller bearing design
• Large oil capacity to reduce 

temperature
• Inpro VBX/labyrinth bearing 

isolators
• Grease lubrication available as 

an option
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Customer Sulzer Process Pumps
Service Center

Remanufactured Bearing Unit Exchange Program

At Sulzer Process Pumps we are 
dedicated to providing rapid turn 
around, high quality remanufac-
tured bearing units. Operators can 
put equipment repaired by us back 
into service confident in the knowl-
edge that it is “good as new”.

Maintaining and Improving Pump Performance

The continuous availability and 
high operating performance of 
pumps is the key target for our 
customer support service organi-
zation. Through our highly experi-
enced personnel and application 
knowledge, we provide a full range 
of innovative service solutions 
to our customers to keep their 
pumps running including;
• Spare Parts
• Field Service
• Repair Services
• Retrofits
• Maintenance Agreements

With services ranging in scope 
from supplying a spare part to
value added services. A dedicated 
team of CSS specialists based at 
either our manufacturing facilities 
or one of over 50 service cent-
ers located around the world 
is dedicated to maintaining the 
performance of our customers 
pumps and associated equipment. 

This service is not just limited to 
Sulzer products, all the pumps our 
customers operate can benefit 
from the support of Sulzer CSS 
specialists.
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This brochure is a general presentation. It does not provide any warranty or guarantee of any kind. Please, contact us for a description of the warranties and guarantees offered 
with our products. Directions for use and safety will be given separately. All information herein is subject to change without notice.

Sulzer Pumps
Sulzer Process Pumps (US) Inc.
155 Ahlstrom Way (29640)
P.O. Box 2069
Easley, SC  29641
Telephone    864-855-9090
Telefax         864-855-9095 

Check our worldwide offices at
www.sulzerpumps.com
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CPT Chemical Process Pumps

Installation, Operation and Maintenance Instructions
Version 03 > / 20051101 / Replaces 20041101 / en / N15251

Contents

' Intended use N15252

' Safety instructions N15062

' Hoisting and transportation N15063

' Commissioning N15064

' Installation N15253

' Operation N15066

' Preventive maintenance N15254

' Corrective maintenance N15255

' Spare parts recommendation N15069

       Procedure to Realign Pumps after Shipment - Addendum
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CPT Chemical Process Pumps
Intended use

20020501 / en / N15252 / Page 1 (4)

1 General

The pump and its accessories may only be used for the purpose for which they have been supplied.
The intended use is given in the order specification and in the following instructions concerning the
main pumping parameters and mechanical durability. If the intended use changes, the user must
make sure that the pump can be used in the new application and, if necessary, obtain the
manufacturer�s permission for the change.

Table 1 Intended use in the process

Application data: Sources:

Pumped liquid and its properties (chemicals, solids,
consistency, temperature etc.)

Product specification (under �Process data�)

Main pumping parameters (capacity, head, speed
etc.)

Product specification (under �Process data�) and
nameplate of the pump

Other necessary process data Product specification (under �Process data�)

Table 2 Delivery and design

Delivery and design data: Sources:

Delivery scopes (pump, coupling, baseplate etc.) Product specification

Product size Product specification and nameplate of the pump

Other design alternatives (impeller type and size,
materials, lubrication, flange drillings, shaft sealing
type etc.)

Product specification

Dimensions (pump, accessories, flanges etc.) Dimensional drawings

Weights and mass moments of inertia (bare pump,
pump + baseplate etc.)

Dimensional drawings

Connections (lubrication, shaft seal, drainage etc.) Location shown in the parts list under heading
�Connections� and in the sectional drawings.
Moreover, connections having importance in view of
safety have been marked on the product.

Part details (maximum impeller diameter, bearing
types, fastener sizes etc.)

Parts list (under heading �Parts�)

This instruction set covers the ANSI process pump with the supplementary accessories included in
the delivery. All supplied instructions are found in the parts list under the heading �Instructions�.

Before commissioning, the operating staff have to be instructed in the guidelines for correct and safe
operation of the product as stated in these instructions. This product must be serviced by qualified
personnel who are familiar with the design and operation of this product and the system with the
essential safety aspects involved. The scope of responsibilities and supervision of the personnel
must be exactly defined by the plant operator.

Our guarantee will be valid only if the installation, operation, maintenance and repairs of this pump
are carried out in accordance with these instructions. The plant operator is to make sure that the
contents of these instructions are fully understood by the operating personnel.

To assure a steady start--up, supervision or service from an authorized manufacturer representative
is recommended. During operation, periodic inspections should be made to assure safe operation
under the prevailing conditions.

Any modification may be made to the product only after consultation with the manufacturer. Using
spare parts and accessories authorized by the manufacturer is a relevant safety aspect. Only
genuine spare parts which are in accordance with the original delivery (in the parts list) are to be
used. Use of other parts may exempt Sulzer from any liability.
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If any assistance regarding the product or its instructions is required, please contact our local
representative for a quick supply of the information you need.

The enclosed instructions regarding a possible long--term storage (more than 3 months) must be
observed.

All customer instructions regarding this product are also available in an electronic format for viewing
and printing (depending on the end user�s software & hardware). If electronic format is needed,
please contact our local representative for further information.

If the delivery includes customer instructions or other information in an electronic format
which can be edited, we are only responsible for the contents of paper versions of these
instructions and other information supplied by us.

Keep these instructions at the place of operation for further reference!

2 Document identification

Version 02 > / 20000331 / Replaces 941201 / en / N10991 / Page 1 (2)

Page number and total
number of pages in the
document

Indentification number of document
Language code of document

Previous date for document
Date when the document in question was made or updated

Product version number

3 Type designation

C P T 2 3 -- 2

Nominal diameter of the discharge (inch) = 2 in
Except the markings:
1C and 1BC showing other hydraulic performance with same basic
casing dimensions.

Casing cover (part No. 161) serial number by bearing unit the third casing cover
in the bearing unit No. 2

Bearing unit No. = bearing unit No. 2

Dimensioning = in-dimensioned structure

Structure = standard process pump (horizontal)

C = chemical process pump
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4 Nameplate information

Every pump has the following plates fastened to the volute casing (102.01) providing necessary
identification of the pump and its hydraulic characteristics.

SULZER PUMPS FINLAND OY
MÄNTTÄ PUMP FACTORY
FIN--35800 MÄNTTÄ
FINLAND
MADE IN FINLAND

H =

Q =

n =

NO.

MADE UNDER ONE OR MORE OF
THE FOLLOWING US PATENTS:
NOS. 4,863,353

4,594,052
OTHER PATENTS PENDING

1

2

5

4

3

6

Marking: Pump type

Serial No. = Job No.

Head (m) (ft)

Capacity flow (l/s) (USGPM)

Speed of rotation (rpm)

Space for customer Pos. No.

1

3

4

5

6

2

Fig. 1

Every Retrofit exchange unit has the following plates fastened to the adapter (344.01) providing
necessary identification.

Marking: Product type

Serial No. = Job No. of Product

Serial No. = Job No. of objective pump.

SULZER PUMPS FINLAND OY
MÄNTTÄ PUMP FACTORY
FIN--35800 MÄNTTÄ
FINLAND
MADE IN FINLAND

NO.

1

2

3

1

3

2

Fig. 2

5 Capacity and head

The pump is always dimensioned according to the pumping values (head, flow) stated in the
nameplate (971.01) of the pump. Head and flow values that can be reached with the specific
impeller diameter and operating speed are given in the characteristic curve of the pump. The
operating point on the curve can be changed by adjusting the pumping system resistance e.g. by
throttling the flow with the valve in the pressure piping. If the impeller diameter or the rotational
speed of the pump are changed, then the operating point will move totally to another head--flow
curve.
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The pump must not be used at other operating points without the following verifications:

• When the pump was selected in the original operating point, all factors affecting the
mechanical durability (e.g pressure and temperature limits) and pump design (pump,
impeller type, shaft sealing and lubrication etc.) were carefully considered. All these factors
are to be checked also in the new operating point.

• The pump could temporarily operate even with the pressure valve closed. For continuous
operation, a minimum flow is still required. The required suction head (NPSH required) curve
presented in the characteristic curve always starts from the point of the minimum continuous
flow allowed.

• The suction properties of the system (NPSH available) and drive motor power are always to
be checked in a new operating point.

• The efficiency of a pump is a relevant factor when estimating the lifetime costs of the pump.
Therefore its influence on the power need must be checked.

• The characteristic curve enclosed is always based on tests with clean water. Other types of
pumped liquid can change the head, flow or power need values radically. These factors were
recognized when the pump was originally selected and they must be considered also in the
new operating point.

1
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1 General

This product is designed and tested for safe and reliable operation in the application for which it is
specified and sold. Remember, a pump is a piece of equipment with pressure containing parts and
rotating elements which can cause a hazard. Therefore, all the safety measures in the instructions
are to be followed strictly. Personal injuries may result if the instructions are not observed and
followed.

It is not only the general safety instructions contained under this main heading ”Safety instructions”
which are to be observed, but also the specific safety information presented in other instructions
relating to this delivery, relevant national safety regulations or any other safety information issued by
the plant operator.

The exact and detailed process and application data is relevant for the safe and reliable operation of
the product. Special environmental conditions at the place of installation should always be checked
between the end user and manufacturer. Such conditions are e.g.

• Abnormal temperature

• High humidity

• Corrosive atmospheres

• Pressure fluctuations

• Falling below the minimum permissible flow, dry running

• Explosive and/or fire risk zones

• Dust, sandstorms

• Earthquakes

Special safety measures are also needed when the type of liquid to be pumped is e.g. the following:

• Flammable

• Corrosive, abrasive

• Poisonous

• Crystallizing

• Solid containing

• Gas containing

Non--compliance with the safety and specific operating instructions may produce a risk to the
personnel as well as to the environment, e.g.

• Failure of important functions of the pump and/or plant

• Failure of specific procedures of maintenance and repair

• Exposure of people to electrical, mechanical and chemical hazards

• Endangering the environment owing to hazardous substances being released

506



COPYRIGHT © SULZER PUMPS FINLAND OY

CPT Chemical Process Pumps
Safety instructions

Version 02 > / 20051101 / Replaces 20041020 / en / N15062 / Page 2 (11)

2 Definitions

The following words are used in the instructions to indicate issues which require special attention.

W A R N I N G

There is a risk of personal injury if the instruction is not adhered to.

C A U T I O N

There is a risk of damaging or destroying the product or equipment if the instruction
is not adhered to.

N O T E

Is used in the text for highlighting necessary information or requirements which are
essential to observe.
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3 Essential safety aspects

All of the following relevant safety aspects are to be instructed to the operators and maintenance
personnel before putting the product into service.

• The product is meant only for the purpose for which it is sold -- never operate beyond the
intended use described in these instructions.

• Always stop the drive unit before beginning any repair work on the pump. Make sure that the
motor cannot be started by any means accidentally during the repairs.

• For delivery, the bearing housing of the pump has been emptied of oil. Remember to refill it
before starting.

• Personal injuries may occur if personal protective equipment is not used when servicing the
product.

• The product must always be equipped with a shaft sealing system compatible with the
pumped liquid.

• Pump units which convey hazardous media must be decontaminated before beginning any
maintenance work.

• If there is a possibility that the pump or the pipeline contains explosive gases or vapours, it
must be ventilated carefully before working on the pump.

• If there is a possibility that there are explosive gases or vapours in the atmosphere
surrounding the pump, the pump’s environment be ventilated carefully before working on the
pump.

• External heat must not be used when dismantling the pump, as any liquid, gas, vapour or
their combination that remains in the pump may explode.

• If there is a possibility of a dangerous return flow after the shutdown of the pump, a
nonreturn device shall be assembled in the outlet piping.

• All safety devices (e.g coupling guards) must be correctly installed before starting. For
explosive areas, guards with a non--sparking material are to be used.

• The correct rotating direction of the drive unit must be checked before starting and the pump
must rotate freely (with coupling spacer removed).

• The coupling must be properly aligned before starting.

• The pump must be sufficiently filled with the pumped liquid before starting.

• The pump must run above the minimum recommended flow and never dry.

• The suction valve must be open during operation.

• If leakage of harmful or dangerous substances can occur -- prepare proper means for a safe
waste removal.

• There is no protection against contact in the shaft seal area.

• The parts in contact with the pumped liquid can be dangerously hot.
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4 Safety signs affixed to the product

The following warnings and informative signs concerning the essential safety aspects are
permanently fixed on the product. Safety signs must always be observed and kept clean and legible
in any operating condition. The user must always check that the symbols or items presented in
those are understood by all user groups before putting the product into service.

4.1 Safety signs on the product

a1--a2

Z
D

Y
b1--b2

D

Z= a1 − a2 Y = b1 – b2

2

Item no. 976.02 Coupling alignment values.

MAX 5 mm
0.2 in

Item no. 975.04 Coupling guard jacket to be adjusted during assembly.

Item no. 975.03. Dangerous substances.

Item no. 975.02. Rotating shaft, do not touch when in operation.
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Item no. 975.01. Hot surface, do not touch ( to be fixed when the temperature of the pumped
liquid is > 60_C (140 _F)).

FOR DELIVERY THE BEARING
HOUSING OF THE PUMP HAS BEEN
EMPTIED OF OIL. REMEMBER TO
REFILL IT BEFORE STARTING!

Item no. 976.01. Lubrication oil will have to be added.

020

Item no. 020.01 Sealing liquid inlet (and other signs of connections found in the parts list
under heading “Connections”).
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5 Operating situations affecting product safety

The following inadequate operating situations always have consequences which have an immediate
effect on the product safety and therefore they are not allowed in any operating conditions with this
product.

Table 1 Typical inadmissible operating situations

Cause: Consequence:

Discharge valve not opened.
Inlet pressure or piping system resistance incorrectly estimated when
the pump was originally selected.
The pump is operated at too high a rotational speed.

Inadmissible pressure increase

Discharge valve not opened.
Discharge valve throttled too much.
Properties of the pumped liquid incorrectly estimated when the pump
was originally selected.

High temperatures (Hydraulic parts)

Gland packing tightened too much .
Adequate sealing water service neglected.
-- Sealing water pump not started
-- Sealing water valve not opened
-- Sealing water equipment incorrectly adjusted
-- Quality of the sealing water does not match our requirements.
Inlet pressure incorrectly estimated when the pump was originally
selected.
Pump is not properly filled with the pumped liquid.
-- Suction valve not opened
-- Suction tank not properly filled
-- Suction piping resistance or air tightness improperly checked.

High temperatures (Shaft sealing)

Pump lubrication carried out inadequately.
-- Oil/grease filling neglected
-- Oil/grease quality incorrectly selected
-- Relubrication carried out inadequately
Pump washdown carried out inadequately (sprayed water enters the
bearing unit).
Properties of the pumped liquid incorrectly estimated when the pump
was originally selected.

High temperatures (Bearing unit)

6 Admissible forces and moments on pump flanges

6.1 Allowance nozzle loads

Principles for allowed nozzle loads

Allowable flange loading imposed by the piping is in accordance with HI 9.6.2. In the following the
method described in HI 9.6.2 is represented briefly. For additional information and equations to be
used in calculations, see the standard.

Loads listed in the following tables 2 -- 5 are applicable for pumps constructed of material 41 (ASTM
A 890 3A) with either Class 150 or Class 300 flanges, operated between --20 _F and 100 _F (from
--29 _C to 38 _C) and mounted on a fully grouted metal baseplate with anchor bolts. For other
situations, see adjustment factors below.
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Adjustment for temperature and material of construction

For pumps with other than material 41 (ASTM A 890 3A) and/or higher than 100 _F (38 _C)
temperature, adjustment factors according to table 6 shall be used. Use adjustment factor to adjust
values in table 3. If any of the adjusted values in table 3 becomes lower than the corresponding
value in table 2, substitute the lower value into table 2.

Adjustment for ungrouted metal baseplate

Use 100% of the values in the table 3 and 80% of the values in tables 4 and 5. If any of the adjusted
values in table 4 and 5 becomes lower than the corresponding value in table 2, substitute the lower
value into table 2.

z

z

x

x

y

y

Fig. 3

Table 2 Allowable individual nozzle loads. Horizontal end suction pumps in
accordance with ASME B73.1.

Suction Dischange
Pump Size marking Forces (lb) Moments (ft--lb) Forces (lb) Moments (ft--lb)Pump
size Size marking

Fxs
max

Fys
max

Fzs
max

Mxs
max

Mys
max

Mzs
max

Fxd
max

Fyd
max

Fzd
max

Mxd
max

Myd
max

Mzd
max

11--1 1.5 x 1 x 6 1050 750 750 720 170 170 800 1350 3000 410 410 410
11--1B 3 x 1.5 x 6 1050 1240 1250 900 490 490 800 1350 3000 500 550 510
11--2 3 x 2 x 6 1050 1050 1050 900 220 220 800 1350 3000 500 1000 510
11--3 4 x 3 x 6 1050 1050 1050 900 220 220 800 1350 3000 500 1000 510
12--1 1.5 x 1 x 8 1050 1210 1210 720 190 190 800 1350 3000 360 360 360

12--1B 3 x 1.5 x 8 1050 1240 1250 900 490 490 800 1350 300 440 440 440
21--1B 3 x 1.5 x 8A 2700 1350 1500 1300 370 370 1400 1350 3250 460 460 460
21--2 3 x 2 x 8A 2700 1350 1500 1300 600 600 1400 1350 3250 660 660 660
21--3 4 x 3 x 8A 2700 1350 1500 1300 350 350 1400 1350 3250 1200 1460 690
21--4 6 x 4 x 8A 2700 1350 1500 1300 350 350 1400 1350 3250 1200 1460 690
22--1 2 x 1 x 10 2340 960 960 1270 220 220 1400 1350 3250 660 660 660

22--1C 2 x 1 x 10C 2340 960 960 1270 220 220 1400 1350 3250 660 660 660
22--1B 3 x 1.5 x 10 2700 1350 1500 1300 420 420 1400 1350 3250 370 370 370
22--2 3 x 2 x 10 2700 1350 1480 1300 310 310 1400 1350 3250 560 560 560
22--4 6 x 4 x 10 2700 1350 1500 1300 1100 1100 1400 1350 3250 1200 1500 690
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Pump
size

DischangeSuction

Size markingPump
size

Moments (ft--lb)Forces (lb)Moments (ft--lb)Forces (lb)Size markingPump
size Mzd

max
Myd
max

Mxd
max

Fzd
max

Fyd
max

Fxd
max

Mzs
max

Mys
max

Mxs
max

Fzs
max

Fys
max

Fxs
max

Size marking

23--1B 3 x 1.5 x 11 2700 1350 1500 1300 420 420 1400 1350 3250 370 370 370
23--2 3 x 2 x 11 2700 1350 1480 1300 310 310 1400 1350 3250 560 560 560
23--3 4 x 3 x 11 2300 1350 1500 1300 310 310 1400 1350 3250 1200 1480 690

24--1B 3 x 1.5 x 13 2700 1350 1500 1300 670 670 1400 1350 3250 530 530 530
24--1BC 3 x 1.5 x 13C 2700 1350 1500 1300 670 670 1400 1350 3250 530 530 530

24--2 3 x 2 x 13 1920 1230 1230 1300 350 350 1400 1350 3250 1200 1270 690
24--3 4 x 3 x 13 2700 1350 1500 1300 400 400 1400 1350 3250 1200 1500 690
24--4 6 x 4 x 13 2700 1350 1500 1300 1300 1100 1400 1350 3250 1200 1500 690
31--6 8 x 6 x 13 3500 3180 2000 1500 1170 1170 1500 3000 3500 1250 2840 2840
32--6 8 x 6 x 15 3500 3180 2000 1500 1480 1480 1500 3000 3500 1250 2840 2840

32--8C 10 x 8 x 15C 3500 3180 2000 1500 1130 1130 1500 3000 3500 1250 2840 2840
32--8 10 x 8 x 15 3500 3180 2000 1500 1130 1130 1500 3000 3500 1250 2840 2840

Table 3 Allowance combination nozzle loads for nozzle stress, hold- down bolt stress
and pump slippage on baseplate. Horizontal end suction pumps in
accordance with ASME B73.1.

Suction Dischange
Pump Size marking Forces (lb) Moments (ft--lb) Forces (lb) Moments (ft--lb)Pump
size Size marking

Fxs
max

Fys
max

Fzs
max

Mxs
max

Mys
max

Mzs
max

Fxd
max

Fyd
max

Fzd
max

Mxd
max

Myd
max

Mzd
max

11--1 1.5 x 1 x 6 2020 750 750 1830 170 170 2020 1350 6240 410 410 410
11--1B 3 x 1.5 x 6 2020 1240 2110 2290 490 490 2020 1350 6240 550 550 510
11--2 3 x 2 x 6 2020 1050 1050 2290 220 220 2020 1350 6240 1030 1030 510
11--3 4 x 3 x 6 2020 1050 1050 2290 220 220 2020 1350 6240 1030 1030 510
12--1 1.5 x 1 x 8 2020 1210 1210 1830 190 190 2020 1350 6240 360 360 360

12--1B 3 x 1.5 x 8 2020 1240 1640 2290 490 490 2020 1350 6240 440 440 440
21--1B 3 x 1.5 x 8A 2700 1350 1820 3730 370 370 2020 1350 6240 460 460 460
21--2 3 x 2 x 8A 2700 1350 2490 3730 600 600 1970 1350 6240 660 660 660
21--3 4 x 3 x 8A 2700 1350 1840 3730 350 350 2020 1350 6240 1460 1460 690
21--4 6 x 4 x 8A 2700 1350 1840 3730 350 350 2020 1350 6240 1460 1460 690
22--1 2 x 1 x 10 2340 960 960 3640 220 220 2020 1350 6240 660 660 660

22--1C 2 x 1 x 10C 2340 960 960 3640 220 220 2020 1350 6240 660 660 660
22--1B 3 x 1.5 x 10 2700 1350 1910 3730 420 420 1940 1350 6240 370 370 370
22--2 3 x 2 x 10 2700 1350 1480 3730 310 310 2020 1350 6240 560 560 560
22--4 6 x 4 x 10 2700 1350 6240 3730 1100 1100 2020 1350 6240 3100 3100 690

23--1B 3 x 1.5 x 11 2700 1350 1910 3730 420 420 1940 1350 6240 370 370 370
23--2 3 x 2 x 11 2700 1350 1480 3730 310 310 2020 1350 6240 560 560 560
23--3 4 x 3 x 11 2300 1350 1640 3730 310 310 2020 1350 6240 1460 1460 690

24--1B 3 x 1.5 x 13 2700 1350 3060 3730 670 670 2020 1350 6240 530 530 530
24--1BC 3 x 1.5 x 13C 2700 1350 3060 3730 670 670 2020 1350 6240 530 530 530

24--2 3 x 2 x 13 1920 1230 1230 3730 350 350 2020 1350 6240 1460 1460 690
24--3 4 x 3 x 13 2700 1350 2390 3730 400 400 2020 1350 6240 1730 1730 690
24--4 6 x 4 x 13 2700 1350 6240 3730 4980 1100 2020 1350 6240 2150 2150 690
31--6 8 x 6 x 13 6360 3180 5080 8970 1170 1170 6360 3180 13460 6780 3850 2840
32--6 8 x 6 x 15 6360 3180 6680 8970 1480 1480 6360 3180 13460 6560 3720 2840

32--8C 10 x 8 x 15C 6360 3180 5130 8970 1130 1130 6360 3180 13460 8970 9060 2840
32--8 10 x 8 x 15 6360 3180 5130 8970 1130 1130 6360 3180 13460 8970 9060 2840
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Table 4 Allowance combination nozzle loads for y- axis movement. Horizontal end
suction pumps in accordance with ASME B73.1.

Suction Dischange
Bearing Forces (lb) Moments (ft--lb) Forces (lb) Moments (ft--lb)Bearing

unit Fxs
max

Fys
max

Fzs
max

Mxs
max

Mys
max

Mzs
max

Fxd
max

Fyd
max

Fzd
max

Mxd
max

Myd
max

Mzd
max

1 --2000 900 1200 1250 1500 --500 1500 1250
2 --3500 1300 1300 3000 2500 --1200 1500 3000
3 --5000 1500 2000 4000 3000 --1250 5000 4000

Table 5 Allowance combination nozzle loads for z- axis movement. Horizontal end
suction pumps in accordance with ASME B73.1.

Suction Dischange
Bearing Forces (lb) Moments (ft--lb) Forces (lb) Moments (ft--lb)Bearing

unit Fxs
max

Fys
max

Fzs
max

Mxs
max

Mys
max

Mzs
max

Fxd
max

Fyd
max

Fzd
max

Mxd
max

Myd
max

Mzd
max

1 1050 --1250 1500 1200 --2500 800 2000 --3000 --1500 1000 --2500
2 3500 --1500 1500 1300 --3500 1400 2500 --3250 --1500 2150 --3500
3 3500 --2000 1500 4100 --4000 1500 4000 --3500 --1500 5000 --4000

Table 6 ASME B73.1 metallic pump temperature and material adjustment values to be
used on table 3 values. Use for both class 150 and class 300 flanges.

Temperature _F

Material class
(Material code)

Temperature _F
B1

(41, 4E, 4L, 4T, 4U)
B2

(4G, 4J)
B3
(43)

D1
(5H)

--20 ... 100 1.00 1.00 0.83 0.89
200 1.00 0.86 0.77 0.83
300 1.00 0.78 0.73 0.78
400 0.98 0.72 0.67 0.73
500 0.92 0.67 0.65 0.69

7 Sound level charts

Noise emission values are stated according to ISO 4871 and the essential requirements in the
Machinery Directive 89/362/EEC.

The noise values are given in accordance with standard prEN12639.

Sound power levels have been determined according to ISO/DIS 9614 Part II using sound intensity
measurements.

It is not possible to measure all different pump applications. Therefore, some values have been
determined by calculations based on measurements with similar pumps and Europump’s Guide
001/30/E, Forecasting the Airborne Noise Emission of Centrifugal Pumps.

LpA = A--weighted sound pressure level, dB re 20 µPa, at the relevant working station.

LwA = A--weighted sound power level, dB re 1 pW, if A--weighted sound pressure level exceeds
85 dB.
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Table 7 Sound pressure level LpA / open impellers (dB)

Pump size
Pump rot. speed (rpm)

Pump size
3600 3000 1800 1500 1200 1000 900

11--1 <70 <70 <70 <70 <70 <70
11--1B <70 <70 <70 <70 <70 <70
11--2, 11--3 72 71 <70 <70 <70 <70
12--1 <70 <70 <70 <70 <70 <70
12--1B <70 <70 <70 <70 <70 <70
21--2, 21--1B 75 73 <70 <70 <70 <70
21--3 77 75 <70 <70 <70 <70
21--4 77 75 <70 <70 <70 <70
22--1 73 72 <70 <70 <70 <70
22--1B, 22--1C 74 73 <70 <70 <70 <70 <70
22--2 76 74 <70 <70 <70 <70 <70
22--4 79 76 <70 <70 <70 <70 <70
23--1B 75 74 <70 <70 <70 <70 <70
23--2 80 77 <70 <70 <70 <70 <70
23--3 81 78 <70 <70 <70 <70 <70
24--1B 76 74 <70 <70 <70 <70 <70
24--1BC 79 76 <70 <70 <70 <70 <70
24--2 80 77 <70 <70 <70 <70 <70
24--3 <70 <70 <70 <70 <70
24--4 73 72 <70 <70 <70
31--6 75 73 <70 <70 <70
32--6 74 72 <70 <70 <70
32--8 81 80 74 73 <70
32--8C 79 77 72 71 <70

Table 8 Sound pressure level LpA / low flow impellers (dB)

Pump size
Pump rot. speed (rpm)

Pump size
3600 3000 1800 1500 1200 1000 900

11--1 <70 <70 <70 <70 <70 <70
12--1 <70 <70 <70 <70 <70 <70
22--1 73 72 <70 <70 <70 <70
23--1B 75 74 <70 <70 <70 <70 <70
24--1B 76 74 <70 <70 <70 <70 <70

8 Balance and vibration

The pump is normally balanced in accordance with grade G 6.3 of ISO 1940. Vibration does not
exceed the vibration severity limits given in Table 9 when measured at the manufacturer’s test
facilities. These values are measured radially at the bearing housing at rated speed and flow when
operating without cavitation.

A pump equipped with a specially designed impeller may exceed the limits given in Table 9.
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Table 9 Max. r.m.s values of vibration velocity

Speed of rotation
Shaft centerline height D

Speed of rotation
≤ 8.86 in ≤ 225 mm > 8.86 in > 225 mm

≤ 1800 rpm 0.11 in/s 2.8 mm/s 0.177 in/s 4.5 mm/s
> 1800 rpm 0.177 in/s 4.5 mm/s 0.28 in/s 7.1 mm/s

9 Maximum size of solid particles

The maximum sizes of solid spherical particles which can flow through the pump (casing/impeller)
are presented in Table 10.

Table 10 Max. size of solid particles

Impeller type
Pump size Open Low flowPump size

⊘ in ⊘ mm ⊘ in ⊘ mm
11--1 0.28 7 0.16 4
11--1B 0.39 10 -- --
11--2 0.43 11 0.16 4
11--3 0.37 9.5 --
12--1 0.31 7.8 -- --
12--1B 0.39 10 -- --
21--1B 0.39 10 -- --
21--2 0.43 11 -- --
21--3 0.59 15 -- --
21--4 0.59 15 -- --
22--1 0.39 10 0.24 6
22--1C 0.47 12 -- --
22--1B 0.47 12 -- --
22--2 0.71 18 -- --
22--4 0.87 22 -- --
23--1B 0.35 9 0.24 6
23--2 0.59 15 -- --
23--3 0.87 22 -- --
24--1B 0.31 8 0.20 5
24--1BC 0.39 10 --
24--2 0.55 14 --
24--3 0.63 16 --
24--4 0.98 25 --
31--6 1.18 30 --
32--6 1.73 44 --
32--8C 1.97 50 --
32--8 1.22 31 --

2
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1 Safety measures

W A R N I N G

Hoisting and transportation instructions are to be strictly followed to avoid
dropping of crates or individual assemblies.

The total gross and net weights of the delivery are always found in the packing list affixed to the
product or packing.

Special attention is to be paid to the stability of

• pump + baseplate without motor

• exchange unit

• bearing unit

• bare impeller

The center of gravity of these items should always be checked before hoistings and transportation.

Personal protective equipment such as helmet, safety shoes and gloves are to be used.

All lifting accessories and removable components must be capable of withstanding the stresses to
which they are subjected during transport, assembly and dismantling.

Lifting ropes used directly for lifting or supporting the pump or pump unit must not include any
splicing other than at their ends. Textile ropes and slings must not include any knots, connections or
splicing other than at the ends of the sling, except in the case of an endless sling.

Lifting accessories must bear the identification of the manufacturer, material and the maximum
working load.
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2 Hoisting and transportation

The lifting accessories must always be able to adequately support the hoisted assembly.

If suitable lifting equipment is not available, heavy assemblies must be transferred by using skids
etc. on the ground level.

The crates or individual assemblies must never be dropped to the ground during transportation.
Refer to Figures 1 -- 4 for examples of proper lifting techniques.

The transportation crate is hoisted according to Fig. 1. Permissible lifting points are also
marked on the crate.

Fig. 1

The pump-motor-baseplate-assembly may be hoisted from under the pump suction flange
and motor or under the baseplate. Fig. 2.

Fig. 2
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The pump-baseplate-assembly is hoisted from under the pump suction flange and
baseplate. Fig. 3.

Fig. 3

The bare pump is hoisted from under the pump suction flange and bearing housing. Fig. 4.

Fig. 4

3
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1 Purchase inspection

Check carefully that the delivery meets your order and is in accordance with the packing list and
parts list of the pump. Inform the supplier immediately about any defects or damage observed.

Do not remove the cover plates or plugs protecting the openings before the installation of pipes.
Foreign particles inside the pump may damage it at starting.

Examine the crate and wrapping before discarding them since parts and accessories are sometimes
wrapped individually or fastened into the crate.

If the pump unit is not installed immediately, it should be stored under conditions that will prevent
deterioration due to damage and/or corrosion. The long--term storage requirements should always
be specified in the purchase order.

2 Storage

2.1 Short--term (less than 3 months)

When it is necessary to store a pump for a short term before the installation, it must be stored in a
dry location where it cannot be affected by dirt or corrosion. Protection plates on the pump openings
should not be removed.

The pump bearings and drive elements must be properly protected against any foreign matter.
To prevent rusting or seizing, lubricate the pump unit before storing and turn the pump shaft by hand
at least once every two weeks.

2.2 Long--term

N O T E

The grease/oil lubricants must be changed before the pump is taken into use.

W A R N I N G

The rust preventives must be cleaned off carefully before the pump is taken into
use. Solvents containing rust preventives can cause irritation to the skin and/or
the respiratory system. Prolonged physical contact and breathing of vapor are to

be avoided.
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If the pump or pump unit is stored for more than 3 months, the following procedures must be
observed:

• Store the product in a dry place.

• Drain any liquid from the pump.

• Rotate the pump shaft by hand at least once every month to prevent bearing damage.

• With cast iron pumps equipped with gland packing, remove the gland packings (461) from
the stuffing box and apply rust preventives in the stuffing box.

• With oil lubrication, the bearing unit is emptied of oil before the delivery. Fill the bearing unit
with oil or coat the interior of the unit with a rust preventing film.

• Apply rust preventing agents to the unprotected parts, such as the shaft end, pump flanges
and coupling. If necessary, protect the volute casing and shaft sealing with volatile corrosion
inhibitors.

• Observe the storage instructions of any accessory equipment (e.g. electric motors) included
in the delivery.

• If the pump unit is covered with a plastic sheet, the bottom should remain open to allow for
ventilation.

4
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1 Safety procedures before installation

N O T E

A pump should have adequate space for proper installation and maintenance
actions.

All parts for the installation must be thoroughly cleaned before the installation. All traces of antirust
agents should be cleaned off from the pump flanges, shaft assembly and drive elements. Avoid any
damage to installed parts when handling them.

Personal protective equipment such as helmet, safety glasses, safety shoes and gloves are to be
used.

2 Fastener information

Table 1 shows the rated and maximum moments of torque for fasteners presented in these
instructions. These shown values are only valid for fasteners where the moment values are not
separately given.

Table 1 Fastener information

S
Moments

Screw
size Rating Max. valuesize

(lb ft) (Nm) (lb ft) (Nm)
3/16 2.6 3.5 3.0 4.0
1/4 4.4 6.0 5.0 7.0
5/16 10.3 14 13.0 18
3/8 22.1 30 26.0 35
1/2 36.9 50 44.0 60
5/8 96 130 118.0 160
3/4 184.4 250 221.0 300
1 309.8 420 383.0 520

1 1/8 590.1 800 738.0 1000
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3 Installation at the site

N O T E

When welding the foundation screws, connect the earth clamp to the baseplate,
never to the pump!

The pump base must be sturdy enough to endure vibration, stress and potential forces caused by
the piping.

The pump base is normally reinforced by making a concrete support stand or equivalent. Also note
the bottom beams in the foundation or cavities for the different types of foundation screws.

3.1 Installation using welded foundation screws

The bottom beams in the foundation are cast in advance according to the dimensional drawing of
the pump. The strength requirements for the bottom beams are given in Table 2. In order to facilitate
the alignment of the beams, a so--called concrete frame can be used. The recommended accuracy
for the installation of the beams is ( 0.4 in) 10 mm in all directions. The actual installation
becomes much easier, if the upper surfaces are horizontal.

Place foundation screws (918) in the fixing holes of the baseplate. The distance between the
foundation and the lower edge of the baseplate must be at least (2 inches) 50 mm. Each foundation
screw is fixed to the baseplate by means of hexagonal nuts (2 pcs/foundation screw). Fig.1.

Lower the pre--installed pump--motor--baseplate--assembly onto the floor so that the foundation
screws are above the beams, and the pump is in its position in the lateral and longitudinal direction.
Now the foundation screws can be welded to the beams.

Adjust the position of the baseplate before grouting by turning the hexagonal nuts of the foundation
screws, until the assembly lies horizontally and at the correct height.

Table 2 Welded foundation screw

Foundation

The capacity of the bottom
beam (min.) e.g. I--beam H x B x L

Foundation
screw Fv tension Fh shear min. dimensions

(lbf) (N) (lbf) (N) (in) (mm)

5/8--11 x 6 1900 8500 1700 7600 4 x 4 x 4 100 x 100
x 100

3/4--10 x 6 3900 17300 3250 14500 4 x 4 x 6 100 x 100
x 150

L
B

H
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HF 2HE

1/4

min. 2 inch
(min. 50 mm)

1/4

Fig. 1

3.2 Installation using grouted foundation screws

The foundation screw cavities are made in advance (by pouring of concrete, drilling) in the concrete
frame according to the dimensional drawing of the pump, Table 3 and Fig. 2. The recommended
accuracy for the location of the cavities is (0.4 in) 10 mm.

Place the foundation screws (918) in the fixing holes of the baseplate, taking into account the
distance between the foundation and the lower edge of the baseplate which must be at least (2 in)
50 mm and the minimum dimension U2 according to Table 3. Each foundation screw is fixed to the
baseplate by means of hexagonal nuts (2 pcs/foundation screw).

Lift the pre--installed pump and baseplate onto the mounting blocks so that the distance between the
foundation and the lower edge of the baseplate is at least (2 in) 50 mm and so that the foundation
screws fit into their cavities and the pump is in its position in the lateral and longitudinal directions.

Grout the foundation screws. Use only non--shrinking solder concrete of high quality. Allow the
concrete to set for about 1 or 2 days.

Remove the mounting blocks and adjust the position of the baseplate before grouting by turning the
hexagonal nuts until the assembly lies horizontally and at the correct height.

Table 3 Grouted foundation screws

Foundation screw

Size
~e Umin U2minSize

(in) (mm) (in) (mm) (in) (mm)

5/8--11 x 11 4 100 8 200 6.25 160
3/4--10 x 14 5 125 10 250 8 200
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e

U2 U

HF

min. 2 inch
(min. 50 mm)

2HE

Fig. 2

4 Installation of the motor on the baseplate

W A R N I N G

Personal injuries may occur if personal protective equipment are not used when
servicing the product. When pumping hazardous liquids, skin and eye protection are

required.

If the motor has not been installed on the baseplate by the pump manufacturer, the installation
should be carried out as follows:

The coupling half on the motor side is warmed up to approx. (212 °F) 100 °C and pushed onto the
motor shaft in such a way that the space between the ends of the shafts is according to the
dimensional drawing (usually the front face of the coupling is even with the end of the shaft).

When installing the coupling, also see instructions supplied by the coupling manufacturer.

The coupling spacer is fastened to the coupling half of the motor without the flexible element.

Check that the pump is aligned as accurately as possible to the middle of the fixing holes of the
motor. Lift the motor onto the riser blocks on the baseplate.

The coupling is aligned according to Section �Installation and alignment of couplings�. The alignment
is carried out by moving the motor vertically by means of the riser blocks or shims which are placed
under the feet of the motor and laterally by moving the motor and the riser blocks sideways.

When installing the motor, special attention should be paid to the clearance of the coupling spacer,
so that the spacer can be removed without detaching the motor.
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5 Foundation

The recommended dimensioning for the foundation is given in Fig. 3. The dimensions for baseplate
are given in the dimensional drawing, baseplate for pump and motor.

Pour concrete into the mold. The recommended strength grade for the concrete is about (2900 psi)
20 MPa (design strength K 20). The motor stand should be filled with concrete.

The upper surface of the foundation is levelled so that it is slanting in accordance with Fig. 3. Water
the grouting during its drying to prevent cracking.

Recheck the alignment of the coupling after the grouting according to section �Installation and
alignment of coupling�.

HB + min. 5 in (125 mm), when HB
≤ 80 in (203 mm)

HB + min. 6 in (150 mm), when HB
> 80 in (203 mm)

0.1 in (5 mm)
0.4 in (10 mm)

Plate edges Plate ends

HA + min. 3 in (75 mm), when HB
≤ 80 in (203 mm)

HA + min. 5 in (125 mm), when
HB > 80 in (203 mm)

HB HA

HG+
min. 2 in
(min. 50 mm) HG

Fig. 3

6 Pipework

6.1 Supporting

The pipes must be installed and supported so that the forces, vibration and weight of the piping are
not directed to the pump. When planning the support locations remember the allowance for thermal
expansion. Fig. 4.

Fit the pipe flanges accurately to the pump flanges. Flanges which have not been properly aligned
must not be forced to position.
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Fig. 4

6.2 Suction pipe below the pump

The suction pipe must be made as short as possible. Avoid points where air pockets or turbulence
may be formed.

If the liquid level is below the pump, the suction pipe must gradually rise towards the pump. A
sufficient length of the pipe end must be under the liquid level so that air cannot enter the pump.
Fig. 5.

Fig. 5

6.3 Suction pipe above the pump

The suction pipe must descend gradually towards the pump. Fig. 6.

Fig. 6

6.4 Extension piece

The cones must be eccentric and in such a position that the upper level will be horizontal, in Fig. 7.
If extension pieces are used, they must be formed so that gathering of gases cannot occur.
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Fig. 7

6.5 Suction pipe design

W A R N I N G

If there is a possibility of a dangerous return flow after the shutdown of the pump,
a nonreturn device shall be installed in the outlet piping.

C A U T I O N

Never use the pump as a support for the piping system.

If the suction pipe has branches, they must be located as far from the pump as possible, and they
must be formed advantageously with regard to the flow. The suction pipe must always be made as
short as possible. Fig. 8.

A shut--off valve must be placed in the discharge pipe after the potential check valve. Before
commissioning, clean the piping and suction pit carefully. Tools or other things left inside the pump
will damage the pump already at testing.

Fig. 8
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7 Auxiliary piping

W A R N I N G

During operation -- leakage of hazardous substances can occur -- prepare proper
means for a safe waste removal.

7.1 Sealing liquid pipings

To guarantee faultless shaft seal operation, it may be necessary to lead sealing, flushing or cooling
liquid to the seal. Design of the auxiliary piping depends on the construction of the shaft seal and
sealing water equipment in question.

For the design and connection details for auxiliary piping, see the sectional drawings of shaft seal
and sealing water equipment. Nominal sizes for connections are given in the part list.

The pressure rating of auxiliary piping has to be minimum 87 psi (0,6 MPa) but at least as much as
the pressure on the suction side. However, the pressure rating of auxiliary piping for shaft seals
using Recirculation from pump discharge or Pressurized external sealing liquid must not be less
than that of the casing, see Section �Product description/Mechanical durability�.

The temperature rating of auxiliary piping has to be minimum the same as temperature limit for the
shaft seal, see the seal manufacturer�s instructions.

Install flow regulating valves in the sealing liquid pipes. A rotameter or other flow meter as well as a
pressure gauge are also useful in many cases. A non-return valve can be used to prevent the
pumped liquid entering the sealing liquid pipes. Often these devices are already included in the
delivery of the sealing water equipment; check from the part list and sectional drawing of sealing
water equipment.

The piping for Quench seals is installed so that the pipe which leaves the seal (021.01) is
continuously falling, the pipe is as short as possible and there are no points throttling the flow,
because the throttling bush or the v--ring seal is not meant for pressurized sealing liquid. Fig. 9.

Clean the sealing liquid piping carefully before commissioning.

021.01020.01

021.01

020.01

Fig. 9
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7.2 Bearing unit pipings

The pipings for pure and purge oil mist lubricated bearing unit have to install according to
corresbonding sectional drawing connection numbers 056.01 (oil inlet) and 057.01 (oil outlet).

8 Installation and alignment of coupling

W A R N I N G

Before beginning any installation or alignment procedures, make sure the drive
motor cannot be started by any means.

N O T E

Satisfactory performance of the coupling depends on correct installation and
alignment.

For procedures and alignment accuracy to be followed when installing and disassembling the
coupling, see separate instructions supplied by the coupling manufacturer.

When applicable, the coupling has already been installed and prealigned at the factory. However,
the alignment may change due to faulty hoistings, baseplate support, piping support, thermal
expansion or the like. Therefore check the shaft alignment of the coupling and re--align during the
following stages:

1 After supporting of piping and before starting the pump, tighten the fixing screws of the
pump and align the coupling to the required accuracy. Fig. 10.

2 After running the pump with water, look for changes caused by the water run. Correct the
changes by altering the supporting of the piping. Tighten the fixing screws of the pump and
align the coupling.

3 Carry out hot alignment if the temperature of pumped liquid is higher than (212 °F) 100 °C.
The alignment is carried out during production run immediately after the pump is stopped
while the pump and the motor are still at the operating temperature. The need for hot
alignment depends on the extent of temperature differences and the coupling type chosen.

Aligment is checked by measuring the angular and parallel misaligments in vertical (6 and 12
o�clock) and horizontal (3 and 9 o�clock) directions. During the alignment, the coupling halves have
to be locked together so that they do not move against each other. If needed, correct the aligment
by adding and removing shims from under the feet of the motor and shifting the motor horizontally,
until the shafts are aligned within the given tolerances. Fig. 10.
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8.1 Maximum tolerances for coupling alignment

The maximum tolerances for angular and parallel alignments are given in Fig. 10.

Z = a1 − a2 Y = b1 � b2
2

Y
Z

D
D

°

a1 − a2

b1 − b2

D
Z max Y max

D
≤1800 rpm >1800 rpm ≤1800 rpm >1800 rpm

in mm in mm ¥ in mm ¥ in mm in mm

0 -- 4 0 -- 100 0.003 0.08 0.06 0.002 0.05 0.04 0.004 0.10 0.003 0.07

>4 -- 8 >101 -- 200 0.004 0.10 0.05 0.003 0.08 0.03 0.006 0.15 0.004 0.10

>8 -- 12 >201 -- 300 0.006 0.15 0.03 0.004 0.10 0.02 0.008 0.20 0.006 0.15

>12 -- 16 >301 -- 400 0.008 0.20 0.03 0.004 0.10 0.02 0.010 0.25 0.006 0.15

Fig. 10

5
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1 Safety procedures before start-up

Before starting the pump for the first time and after service repairs, the following precautionary
measures are always to be checked carefully to prevent any accidents and to guarantee a
trouble--free operation of the pump.

W A R N I N G

Make sure that the motor cannot be started by any means accidentally during the
following procedures.

N O T E

Pressure containing pump parts are not pressure vessels within the meaning of the
regulations for pressure vessels.

C A U T I O N

The pump will be damaged if run in the wrong direction.

1.1 Leakage test

The pump parts and the piping shall be able to withstand a leakage test before the start--up.
Leakage, particularly in the suction piping, can seriously reduce the performance of the pump and
make it impossible to prime the pump before the start--up.
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1.2 Direction of rotation

D

N

Fig. 1

• Before commissioning, always check the motor for correct rotation.

• It is imperative to detach the coupling spacer before checking the rotation direction of the
motor.

The motor rotation must be counter--clockwise when viewed from the coupling end (D--end, Fig. 1)
of the motor. (The pump rotation is clockwise when viewed from the coupling end.)

The direction of rotation must correspond to the arrow sign (972.01) on the bearing housing
(330.01).

1.3 Free rotation

Rotate the coupling by hand with the coupling spacer detached.

1.4 Coupling alignment

Check that the coupling has been properly aligned according to the instructions in Section
�Installation and alignment of coupling�.

W A R N I N G

Before starting -- all safety devices (e.g coupling guards) must always be correctly
installed. For explosive areas, guards with non--sparking materials are to be used.
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1.5 Lubrication

W A R N I N G

A pump unit operating without proper lubrication will damage the bearings and
cause a pump seizure. Use grease lubrication always when the pump is mounted

in an inclined position.

Check the oil or grease used for the lubrication of both the pump and motor bearings before
start--up. Condensation or ingress of dirt and water may occur if the pump unit is stored for a long
time before installation and start--up.

1.6 Shaft seal and sealing water

Depending on the shaft seal fitting, check that the shaft seal�s piping arrangement is properly
installed and the sealing water system operates with suitable service of the shaft seal.

Table 1 Shaft seal fittings

Fitting LiquidFitting FR FE Q BF BN

PL01
PL02 X
PL03 X
PL04 X
ME01 MC01 MR01
ME02 MC02 MR02 X
ME03 MC03 MR03 X
ME04 MC04 MR04 X
ME06 MC06 MR06 X

MC20 MR20 X
MC21 MR21 X
MC22 MR22 X

DS01
DS02 X
DS03 X

FR = Internal circulation

FE = External flushing liquid; (PT + 7 psi, 0.8 USGPM) PT + 0.05 MPa, 3 l/min

Q = Unpressurized external sealing liquid; (0.8 USGPM) 3 l/min

BF = Pressurized external flowing sealing liquid; (PT + 7 psi (minimum), 0.8 USGPM) PT + 0.05 MPa, 3
l/min

BN = Pressurized external non--flowing sealing liquid; (PT + 21 psi (minimum)) PT + 0.15 MPa

Pressure behind the impeller can be calculated according the following formulas.
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Impellers with balancing holes

pT= p0--0.725 psi

Where pT = pressure behind the impeller (psi)

p0 = inlet pressure (psi)

Atmospheric pressure used as reference pressure = 0 psi

Impellers without balancing holes

pT = p0 + 151.48× 10−6ρgH − 240.26× 10−9ρn2 d2∕22 − db∕2
2

− k× 216.4× 10−9ρn2 db∕22 − d5∕2
2 ps i

Where pT = pressure behind the impeller (psi)

p0 = inlet pressure (psi)

ρ = density of the liquid being pumped (lb/ft3)

g = 32.174 (ft/s2)

H = pump head at the operating point in question (ft)

n = rotating speed of the pump (rpm)

d2 = impeller back plate diameter (ft)

db = impeller back vane diameter (ft)

d5 = impeller hub diameter is in bearing unit no. 1 0.12 ft,

in bearing unit no. 2 0.18 ft, and in bearing unit no. 3 0.2 ft

k= figure 1

Atmospheric pressure used as reference pressure = 0 psi
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k

1 + t/s

Coefficient k = f(1+t/s)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

1.0 1.2 1.4 1.6 1.8 2.0

s = height of back vane + clearance

t = height of back vane

Fig. 1

The flushing liquid and sealing liquid must fulfill the following quality requirements:

• maximum particle size (0.002 in) 50 µm

• maximum solid material content (0.00027 lb/in3) 2 mg/l

2 Starting the pump

W A R N I N G

The product is meant only for the purpose for which it is sold -- never operate
beyond the intended use described in these instructions.

W A R N I N G

Before starting -- Make sure that the pump is sufficiently filled with the pumped
liquid.
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W A R N I N G

Rotating shaft has no safety guard. Do not touch shaft by hand, tool or anything
else.

C A U T I O N

Observe immediately after start--up the instrumentation showing the discharge
pressure. If the pressure is not quickly reached, stop the motor and check causes

for the low pressure.

C A U T I O N

If it is necessary to adjust the amount of pumped liquid, do it by adjusting the
discharge valve. Never use the suction valve for flow adjustment.

• Open the valves for sealing water if any, and adjust suitable pressure and flow.

• Check that there is abundant leakage at the gland packing. If there is no continuous
leakage, slacken the stuffing box gland. If this does not help, remove the packings and
re--pack the stuffing box less tight.

• Fill the pump so that at least the suction pipe and pump casing are filled with liquid. The
pump must not run dry even momentarily.

• Check that the suction valve is fully open and discharge valve closed.

• Start the motor.

• Open the discharge valve gradually until the desired amount of liquid is reached.

• Check that the gland packing leakage is still abundant. If not, slacken the stuffing box gland
immediately. If this does not help and the gland packing becomes hot, stop the pump and
find out the reason for the disturbance. When the gland packing has been operating
trouble--free for 10 minutes it may be tightened. Tighten it by turning the hexagonal nuts
approx. 1/6 turns at a time at 5 -- 10 minutes� intervals until the leakage is at least 30 -- 80
drops a minute. While tightening, make sure that the stuffing box gland remains
perpendicular to the shaft.
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3 Controls during the first run

W A R N I N G

Personal injuries may occur if personal protective equipment is not used when
servicing the product. When pumping hazardous liquids, skin and eye protection

are required.

W A R N I N G

Rotating shaft has no safety guard. Do not touch shaft by hand, tool or anything
else.

C A U T I O N

Do not operate the pump below the minimum recommended flow or with the
discharge valve closed. Cavitation or recirculation can lead to a quick pump failure.

By controlling the pump operation and output regularly, the possible need for service and repair can
be anticipated. In this way, the pump efficiency is kept high, the process is trouble--free and the
maintenance costs are low.

Control the temperature of the gland packing and maintain the leakage at 30 -- 80 drops/minute by
adjusting the stuffing box gland.

The flow and pressure of sealing water must be kept at the enclosed values given by the seal
manufacturer.

Check the temperature and vibration of bearings through regular measurings. If one or the other
increases, it may be a sign of incorrect lubrication or bearing damage. The measuring studs (SPM,
M8 x 24) are in the bearing housing for controlling the bearings.

Also, any noises from the pump and its vibration have to be controlled and the reasons for unusual
noises or vibration detected.

The condition of the coupling can be monitored with a stroboscope through the perforation in the
coupling guard.
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4 Shut-down procedure

• Close the discharge valve to prevent the pumped liquid from flowing back.

• Stop the motor.

• Close the suction valve if there is reason to doubt that the pumped liquid will flow out of the
suction piping.

• Close the cooling and flushing liquid valves, if any.

• If the pump has a sealing liquid valve, it cannot be closed until the pump has been drained or
until at least the pressure has been relieved from the pump.

During longer shut--downs, the pump must be checked every now and then. Turn the shaft manually
a few times. If the pumped liquid congeals easily or the pump is exposed to freezing, drain the pump
and suction piping for the shut--down period.

5 Controls after the first run

N O T E

Correct final alignment is essential for the proper functioning of the pump unit.

When the pump unit has run for a sufficient length of time to bring the pump and motor up to the
normal operating temperature, check the coupling alignment according to Section �Installation and
alignment of coupling�.

With hot liquid pumps, check the tightness of the casing cover fixing screws. Adjust torque in
accordance with the reference values.

With pumps equipped with gland packing, check proper leakage from the stuffing box.

With pumps equipped with mechanical seals, ensure that the flushing or cooling supplies are
functioning adequately.

Make sure that the sealing water system is working properly.

Check that there is no overheating in the pump or motor bearings.

6 Trouble-shooting -operation

During the start--up period, problems are mostly caused by pump selection mistakes, poor process
design, operational mistakes or foreign objects in the process.

During the long--term operation of a pump unit, problems are mostly caused by random failures,
process changes or corrosion and wear.
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Problems can normally be traced to either poor maintenance or exceeding the limitations for the
intended use of the pump.

The following problem tracing analysis includes the most common malfunctions and their possible
causes. If the pump does not function properly, it is important to trace the actual reasons, so that the
repairs and required modifications can be done without delay. Tables 2 -- 8.

Table 2 Symptom: Pump not delivering liquid

Probable cause: Remedy:

Wrong direction of rotation Change the direction of rotation acc. to the arrow
sign on the bearing unit

Pump not adequately primed or a vapor lock in the
suction pipe

Reprime the pump and suction piping

Difference between inlet pressure and vapor
pressure too small Check the suction piping arrangements

Air leakage in suction opening, suction piping or
shaft seal

Check the suction piping. Readjust the shaft seal

Suction piping, suction valve or impeller clogged Check the suction piping and the pump for any
obstructions

Rotational speed too low Check the speed requirements/limitations

Flow resistance of the piping higher than the head
generated by the pump

Check resistancies and reduce losses

Unexpected air/gas content in the pumped liquid Consult manufacturer for further instructions

Suction tank level low Check the required inlet/suction head

Table 3 Symptom: Insufficient head

Probable cause: Remedy:

Unexpected air/gas content in the pumped liquid Consult manufacturer for further instructions

Unexpected viscosity of the pumped liquid Consult manufacturer for further instructions

Suction piping, suction valve or impeller clogged Check the suction piping and the pump for any
obstructions

Rotational speed too low Check the speed requirements/limitations

Wrong direction of rotation Change the direction of rotation acc.to the arrow
sign on the bearing unit

Flow resistance of the piping higher than the head
generated by the pump

Check resistancies and reduce losses

Pressure containing pump parts
worn/damaged/clogged

Check the pump and replace defective parts, if
necessary

Suction tank level low Check the required inlet/suction head

Table 4 Symptom: Insufficient (or irregular) flow

Probable cause: Remedy:

Vapor lock in the suction pipeI Reprime the pump and suction piping

Suction head too high Check that the suction valve is fully open and that
the suction line is unobstructed

Difference between inlet pressure and vapor
pressure too small

Check the suction piping arrangements

Air leakage in suction opening, suction piping or
shaft seal

Check the suction piping and readjust the shaft seal

Unexpected air/gas content in the pumped liquid Consult manufacturer for further instructions

Unexpected viscosity of the pumped liquid Consult manufacturer for further instructions
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Remedy:Probable cause:

Suction piping, suction valve or impeller partially
clogged

Check the suction piping and the pump for any
obstructions

Rotational speed too low Check the speed requirements/limitations

Flow resistance of the piping higher than the head
generated by the pump

Check resistancies and reduce losses

Pressure containing pump parts
worn/damaged/clogged

Check the pump and replace defective parts, if
necessary

Table 5 Symptom: High power consumption

Probable cause: Remedy:

Rotational speed too high Check the speed requirements/limitations

Wrong direction of rotation Change the direction of rotation acc.to the arrow
sign on the bearing unit

Flow resistance of the piping much higher/lower than
the head generated by the pump

Check the piping arrangements

Unexpected specific gravity of the pumped liquid Consult manufacturer for further instructions

Unexpected viscosity of the pumped liquid Consult manufacturer for further instructions

Pump and motor incorrectly aligned Realign the pump and motor assembly, make sure
there is no strain on the pump.

Crooked or eccentric shaft Reassemble the pump and renew the shaft and
bearings, if necessary

Rotating objects or pump parts chafing inside the
pump

Reassemble the pump and check the clearances

Pressure containing pump parts
worn/damaged/clogged

Check the pump and replace defective parts, if
necessary

Mechanical tightness of pump components Reassemble the pump and check the clearances

Table 6 Symptom: Excessive noise and/or vibration

Probable cause: Remedy:

Difference between inlet pressure and vapor
pressure too small (cavitation)

Check the suction piping arrangements

Unexpected air/gas content in the pumped liqud Consult manufacturer for further instructions

Air leakage in suction opening, suction piping or
shaft seal

Check the suction piping/readjust the shaft seal

Suction piping, suction valve or impeller clogged Check the suction piping and the pump for any
obstructions

Rotational speed too low Check the speed requirements/limitations

Flow resistance of the piping higher than the head
generated by the pump

Check resistancies and reduce losses

Pump functioning below the recommended minimum
flow (cavitation)

Check the pumping system requirements

Pump foundation not rigid enough Strengthen the foundation

Inadequate piping support exerting strain on the
pump

Check the piping support requirements

Pump and motor incorrectly aligned Realign the assembly, make sure there is no strain
on the pump.

Crooked or eccentric shaft Reassemble the pump and renew the shaft and
bearings, if necessary

Rotating objects or pump parts chafing inside the
pump

Reassemble the pump and check the clearances
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Remedy:Probable cause:

Pressure containing pump parts
worn/damaged/clogged

Check the pump and replace defective parts, if
necessary

Mechanical tightness of pump components Reassemble the pump and check the clearances

Bearings worn or loose Reassemble the pump and replace the bearings, if
necessary

Inadequate or excessive lubrication Check the pump for proper lubrication

Impeller damaged or out of balance Reassemble the pump and replace the impeller, if
necessary

Table 7 Symptom: Bearings wear rapidly

Probable cause: Remedy:

Pump and motor incorrectly aligned Realign the pump assembly, make sure there is no
strain on the pump. Replace the bearings, if
necessary.

Crooked or eccentric shaft Reassemble the pump and straighten or replace the
shaft

Rotating objects or pump parts chafing inside the
pump

Reassemble the pump and check the clearances

Impeller damaged or out of balance Reassemble the pump and replace the impeller, if
necessary

Inadequate or excessive lubrication Check the pump for proper lubrication

Badly installed and/or dirty bearings Renew bearings, if necessary. Check the quality and
amount of lubricant

Table 8 Symptom: Pump overheats/seizes

Probable cause: Remedy:

Pump not adequately primed Reprime the pump and suction piping

Difference between inlet pressure and vapor
pressure too small

Check the suction piping arrangements. The pump
may operate below the recommended minimum
flow (cavitation)

Pump functioning below the recommended minimum
flow (cavitation)

Check the pumping system requirements

Pump and motor incorrectly aligned Realign the assembly, make sure there is no strain
on the pump

Bearings worn Reassemble the pump and replace the bearings, if
necessary

Crooked or eccentric shaft Reassemble the pump, straighten or renew the shaft

Impeller damaged or out of balance Reassemble the pump and replace the impeller, if
necessary

Rotating objects or pump parts chafing inside the
pump

Reassemble the pump and check the clearances

Discharge valve closed Open the discharge valve

Discharge valve clogged Check the pipe and flush it if necessary
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1 General

N O T E

Preventive maintenance is also a relevant safety factor.

N O T E

If the pump performance does not fulfill the process requirements, the pump is to be
disassembled and inspected. All worn parts should be changed to new genuine

spare parts.

Regular and systematic preventive and predictive maintenance can extend the product lifetime and
requires fewer repairs and spare parts. Monitoring of instrumentation and physical examinations are
a vital part of today�s quality maintenance. We recommend that the maintenance system includes a
historical record kept for each pump, its condition and performance. This will help to prevent sudden
failures and aid in case of possible fault tracing analyses. In the process industries, one process
downtime caused by a pump normally costs much more than the price of the pump.

Preventive maintenance consists of the following actions:

• Bearing lubrication

• Temperature, noise, vibration monitoring and inspections

• Monitoring the discharge pressure, capacity and power demand

• Inspections regarding corrosion and wear

• Shaft seal monitoring

• Regular pump washdowns

• Monitoring the pump and pipings for leakage

• Quarterly checks of the tightness of critical fasteners, such as foundation screws and pump
& motor fasteners onto the baseplate

General measuring instruments for pump operation are presented in Table 1.
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Table 1 Measuring instruments

Fixed instruments: Portable instruments:
Pressure gauges &
indicators

Vibration analysers

Flow meters Tachometers

Ammeters/wattmeters/
voltmeters

Thermometers

Speed indicators Noise level indicators

Temperature detectors Ultrasonic indicators (wall
thickness)

Vibroswitches

Any fixed or portable instruments may in themselves
create a possible failure and require regular monitoring to
ensure their correct functioning.

2 Grease lubrication

All the grease--lubricated bearings have been lubricated before the shipment. The pump has one
cylinder roller bearing unit and two single row angular contact ball bearings (O--system, Table 2).

Table 2 Pump bearings

Bearing unit Impeller side Coupling side

1 NUP 207 ECJ 3306AJ (5306AJ)

2 NUP 311 ECJ 2¢7309 BECBM

3 NUP 317 ECJ 2¢7315 BECBM

SKF designation. If other manufacturers are used, the
corresponding bearing types are required.

Amounts of lubricants and re--lubrication intervals are described in Table 3 and in Table 4 depending
on the speed of rotation.

Table 3 Initial and re- lubrication (50 Hz speeds of rotation)

Bearing

Initial lubrication Re-lubrication
Re-lubrication interval 1)
(hours, bearing housing

temperature < +130 _F / +55 _C)Bearing
unit Impeller

side
Coupling
side

Impeller
side

Coupling
side 740

rpm
980
rpm

1480
rpm

2950
rpm

(oz) (g) (oz) (g) (oz) (g) (oz) (g)
rpm rpm rpm rpm

1 0.7 20 1.5 43 0.22 6 0.40 11 15000 13000 10000 5000

2 3.0 85 3.0 85 0.60 17 0.90 26 13000 11000 8500 3000

3 5.0 142 7.5 213 1.3 37 2.1 60 12000 9500 6500 --
1) Every 59 _F (15 _C) rise in the surface temperature shortens the lubrication interval to a half.
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Table 4 Initial and re- lubrication (60 Hz speeds of rotation)

Bearing

Initial lubrication Re-lubrication
Re-lubrication interval 1)
(hours, bearing housing

temperature < +130 _F / +55 _C)Bearing
unit Impeller

side
Coupling
side

Impeller
side

Coupling
side 890

rpm
1180
rpm

1780
rpm

3540
rpm

(oz) (g) (oz) (g) (oz) (g) (oz) (g)
rpm rpm rpm rpm

1 0.7 20 1.5 43 0.22 6 0.40 11 14000 11000 9000 4000

2 3.0 85 3.0 85 0.60 17 0.90 26 12000 9500 7000 2000

3 5.0 142 7.5 213 1.3 37 2.1 60 10000 8000 4500 --
1) Every 59 _F (15 _C) rise in the surface temperature shortens the lubrication interval to a half.

2.1 Grease grades

C A U T I O N

Never mix different grease grades (consistency, thickeners). The mixed grease
becomes softer and does not lubricate the bearings properly.

N O T E

All greasing equipment and fittings used must be clean to prevent any impurities
from entering the bearing housing.

N O T E

The surface temperature of the bearing unit can temporarily rise after regreasing
due to an excess amount of grease.

For normal conditions when the bearing housing surface temperature is below (+175 _F) +80 _C, we
recommend lithium or lithium--calcium--based mineral greases for roller bearings, such as:

• Esso Beacon 2

• Shell Alvania EP2

• SKF LGMT2

• Klüber Centoplex EP2
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The first re--lubrication should be done before the initial commissioning of the pump.

If the bearings run hotter and the surface temperatures are above (+175 _F) +80 °C, we recommend
the use of the following special greases:

• Esso Unirex N3

• SKF LGHT3

• Shell Limona LX1

• Klüber Staburax NBU 8 EP

These special greases can also be used with surface temperatures below (+175 _F +80 °C).

Always consult the pump manufacturer about the use of any special greases (not mentioned in
these instructions).

3 Oil lubrication

C A U T I O N

For delivery, the bearing housing of the pump has been emptied of oil. Remember to
refill it or / and connect oil mist lubrication before starting.

For lubrication, use only high--quality mineral oils, the viscosity of which is ISO VG 46.

• Esso Teresso 46

• Shell Tellus Oil S46

• Mobil DTE Oil Medium

• Neste Paine 46

• Klüber Crucolan 46

• Tebo Larita Oil 46

Viscosity of oil at the operating temperature must not be below 12 cSt (65 SSU). The operating
temperature is ca (27 _F) 15 °C higher than the surface temperature of the bearing housing.

3.1 Oil bath lubrication

First oil filling

Without using the constant level oiler

Unscrew the venting device (672.01) and add oil up to the middle of the sight glass (642.01), Fig. 1.
When pump is running oil level in the larger sight glass can be little variable. With lower speed oil
level can go little bit lower and higher speed go little up (air is mixing into oil). Screw the venting
device (672.01) back in place. See the oil volumes in Table 6.
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642.01
Fig. 1

With using the constant level oiler

0

638.01642.01

672.01

Fig. 2

1 Install the constant level oiler (638.01) in the bearing unit.

2 Adjust the constant level oiler (638.01) to the correct height (0 mm) and tighten the locking
screw.

3 Unscrew the venting device (672.01), add oil up to the middle of the sight glass (642.01) and
screw the venting device (672.01) back in place.

4 Undo the glass cup of the constant level oiler (638.01) and fill it with oil, and place the glass
cup of the constant level oiler (638.01) back in place.

Oil change

After commissioning, oil should be changed for the first time after about 100 hours of operation and
thereafter according to Table 5 and more often if the operating conditions cause contamination or
change in other properties of the oil used.

Table 5 Oil changes

Bearing housing
surface temperature

Oil change
interval

65 °C (150 °F) 1 year

75 °C (170 °F) 6 months
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Table 6 Oil volumes

Bearing unit
Oil volume

Bearing unit
(pint) (l)

1 0.75 0.35

2 2.4 1.1

3 4.7 2.2

3.2 Pure oil mist and purge oil mist lubrication

The oil mist system must be sized to provide, as a minimum, a rate of mist containing 0.018 in#
(0.01 fl oz or 0.3 ml) of oil per hour per bearing--inch (B.I.). Oil mist system pressure depends on the
particular application (number of equipment in the system, type of application fittings used, etc.).
Follow the oil mist system manufacturer�s instructions for the installation, operation and
maintenance of the oil mist system.

B.I. values for each bearing unit are listed in the following table. For pure mist system the values
can be used as such. For purge mist system, multiply values by 0.25.

In purge oil mist system, follow also the instructions as given in section �Oil bath lubrication�.

Table 7 Bearing- Inch values for CPT bearing units.

Bearing unit Bearing Bearing--Inch
(B.I.)

1 Radial 1.4

Thrust 2.4

Total 3.8

Radial 2.2

2 Thrust 3.6

Total 5.8

Radial 3.4

3 Thrust 6.0

Total 9.4

4 Temperatures

During operation, the following surface temperatures are to be observed regularly:

• volute casing (102.01)

• bearing housing (330.01)

• shaft seal, measured on the casing cover (161.01)

• motor (800.01)

The reasons for any deviations in temperatures are to be checked immediately to prevent further
and more serious damage.
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5 Noise and vibration analysis

A regular follow--up of the pump noise and vibration gives a good view regarding the condition and
wear of bearings and also other wearing parts of the pump. This enables timely predictive
maintenance routines and reduces the potential for unexpected shut--downs. Admissible vibration
severity values are presented in Section �Safety instructions/Balance and vibration�.

6 Discharge pressure

A regular control of the pressure generated by the pump, the rated flow and the power need of the
drive unit gives a good view regarding the condition and wear of the hydraulic parts of the pump.
The follow--up enables such preventive maintenance actions as clearance adjustments or parts
renewals to be scheduled accordingly.

7 Corrosion and wear

When the pumps are operating under corrosive and/or abrasive conditions, a regular follow--up of
wall thicknesses in the casing and casing cover is necessary. When the wall thickness has worn
more than the permitted corrosion allowance of (0.12 in) 3 mm, the mechanical durability (pressure
limits) stated in these instructions is no longer guaranteed.

8 Shaft seal monitoring

C A U T I O N

The dry running of mechanical seals will damage the sliding surfaces and cause
leakage of pumped liquid.

8.1 Gland packing

Gland--packed pumps must be checked regularly to ensure that there is a slight leakage from the
gland. An excessively tight gland causes wear to the shaft sleeve and increased power demand.
Refer to the instructions in Section �Operation/Controls during the first run�.
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8.2 Mechanical seal

Mechanical seals are normally installed and adjusted at the factory before the delivery. The general
principle is that the mechanical seal does not have visible leakage. The lifetime of a mechanical seal
depends on the cleanliness and lubricating properties of the pumped liquid and the sealing liquid. If
the mechanical seal leaks, stop the pump and replace the mechanical seal.

8.3 Dynamic seal

The expeller (604.01) design of the dynamic seal prevents the leakage of pumped liquid through the
stuffing box during operation. During shut--down, the leakage is prevented by the static seal design
(435.01).

9 Pump washdown

The pump is designed to prevent external liquids from entering the bearing unit. However, direct
spraying of high--pressure water to the labyrinth rings (423.01) must be avoided.

10 Maintenance of shaft seals

W A R N I N G

Always stop the motor before any of the following maintenance actions to the
pump. Make sure that the motor cannot be started by any means accidentally

during the repairs.

W A R N I N G

Always drain the pump before dissassembling the shaft seal.When pumping
hazardous liquids, make sure that there is no trapped liquid remaining in pump

parts.

555



COPYRIGHT  SULZER PUMPS FINLAND OY

CPT Chemical Process Pumps
Preventive maintenance

Version 03 > / 20040401 / Replaces 20020501 / en / N15254 / Page 9 (13)

W A R N I N G

Never use gland packing material containing asbestos. It may cause a health
hazard.

10.1Gland packing

• Remove the used gland packing from the stuffing box housing by using a flexible extraction
tool (Fig. 3). Clean the stuffing box housing and open any clogged sealing liquid holes.

Fig. 3

• If there are scratches or wearing marks on the shaft wearing sleeve (part 524.01 in Table 8)
or in the stuffing box housing, replace the damaged parts.

• We recommend the use of precompressed gland packings. However, if you need to cut the
packings from a sealing band, proceed as follows: turn four rounds of the sealing band
around a wooden pattern having the same thickness as the shaft wearing sleeve (part
524.01 in Table 7) and use a sharp knife to cut the packing rings straight and axially without
overdimensioning or underdimensioning, Fig. 4. The dimensions of the stuffing box housing
and the total length of the band to be cut without working allowances are given in Table 8.

Fig. 4

• When packing new packing rings, be very precise, and keep the parts clean.

• Lubricate the shaft sleeve and packing rings lightly with oil.

• Push the first packing ring tightly against the neck bush (456.01). The ends of the rings must
be exactly against each other.

• The second ring is placed against the first one so that the joints are at 180° angle to each
other, Fig. 5.
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• The third packing ring is placed against the second one so that the joints are at 180° angle
to each other. Fig. 5.

• Next put the lantern ring or plate into the seal chamber.

• Fit also the last two rings with the joints at 180° angle to each other.

• After all the packing rings and the lantern ring have been fitted, tighten the nuts of the
stuffing box gland by hand.

• The shaft seal is taken into use according to Section �Operation/Controls during the first
run�.

Table 8 Dimensioning of stuffing box

a

524.01

d D

456.01

Bearing
unit

Stuffing box
∅d x ∅D x a

Total lenght of
the packing ring

unit
(in) (mm) (in) (mm)

1 1.375 x 2 x 0.31 35 x 51 x 8 2.8 71

2 2.25 x 3 x 0.38 57 x 76 x 10 4.3 109

3 2.5 x 3.38 x 0.44 64 x 86 x 11 4.8 122

1st ring
2nd ring

lantern ring
4th ring

5th ring

stuffing
box gland3rd ring

Fig. 5
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10.2 Mechanical seal

Mechanical seals do not normally require any preventive maintenance actions during their operation.
If any problems occur, the whole seal package is normally renewed.

10.3 Dynamic seal

Dynamic seals do not normally require any preventive maintenance actions. During the first years of
operation, the static seal (435.01) can yet wear so much that some leakage can occur during
stoppages. The static seal is again functional when sliding the thrust ring (475.01) towards the
volute casing so long that the leakage stops. The thrust ring must always be secured with the grub
screws (904.01) during operation. This adjustment can be done several times during the lifetime of
the static seal. The wear allowance of the static seal is about half of its thickness. If the seal has
worn more or otherwise damaged, it always has to be replaced with a new one according to Section
�Corrective maintenance�.

11Clearance of open impeller

Exchange unit is preadjusted near to operating clearance. Preadjusting values can be readed from
table 8. Fig. 6.

Table 9

Bearing
unit

Distance A

unit
(in) (mm)

CPT 1 5.142 130.6

CPT 2 6.126 *) 6.750 155.6 *) 171.5

CPT 3 9.094 231.0

*) Retrofit type Durco MkII / III
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A ± 0.01 in (0.25 mm)

Fig. 6

W A R N I N G

Always stop the motor before any of the following maintenance actions to the pump.
Make sure that the motor cannot by any means be started accidentally during the

repairs.

• Loosen the hexagonal screws (901.05) of bearing carrier (382.01).

• Turn bearing carrier clockwise until impeller (230.01) touches the casing (102.01). With
Retrofit type Durco MkII / III this can be ignored.

• Turn bearing carrier (382 .01) CCW halfway between two notches to get 0.010 inches (0.3
mm)front clearance. When hexagonal screws (901.05) are tightened, the play in bearing
carrier thread gives additional 0.005 inches (0.1 mm) front clearnce. If pumped liquid is over
250 _F, thicker casing gasket (400.01) is used and clearance before tightening screws
(901.05) is set to 0.020 inches (0.5 mm) to get total 0.025 inches (0.6 mm) front clearance.

• With Retrofit type Durco MkII / III turn bearing carrier (382.01) counter clockwise until
impeller (230.01) back vanes touches the casing cover (161.01 / 161.02). Turn bearing
carrier clockwise from one notch to next. In bearing unit 2 there are four notches at the outer
sphere of the bearing carrier. Turning the bearing carrier between two notches makes
impeller back clearance 0.02 inches (0.5 mm) but turn only 70% of that to get 0.014 inches
(0.35 mm) back clearance.
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• In bearing units 1 and 2 there are four notches and in bearing unit 3 there are six notches at
the outer sphere of the bearing carrier. Turning the bearing carrier between two notches
makes impeller front clearance increase 0.02 inches (0.5 mm).

• After the adjustment tighten the hexagonal screws (901.05). Bearing carrier must not be
turned during tightening. All three hexagonal screws (901.05) must be tightened as much.
The tightening must be performed in stages. First all the screws will be tightened to half of
the recommended moment and then to a full moment. See Section �Installation� table 1.

• By turning the coupling by hand, check that the pump can rotate freely.

If the shaft is adjusted, the cartridge shaft seal must also be adjusted again, except John Crane seal
type SE1, SE2 and SEW have the adjustment allowances shown in table 10. Otherwise see the seal
manufacturer�s instructions.

Table 10 John Crane SE1, SE2 and SEW adjustment allowances

Bearing unit
Adjustment allowances

Bearing unit
(in) (mm)

1 --0.059 ... +0.098 --1.5 ... +2.5

2 --0.059 ... +0.138 --1.5 ... +3.5

3 --0.059 ... +0.197 --1.5 ... +5.0

9
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1 Safety procedures before any repairs

W A R N I N G

When pumping hazardous liquids, secure that there is no trapped liquid remaining
in pump parts.

Pumps which convey hazardous media must be carefully decontaminated before
any repairs. Skin and eye protection are required during decontamination.

Precautions are needed for personal or environmental safety.

Some of the disassembled parts and assemblies are heavy, unstable and due to
design requirements they contain sharp edges (e.g. impeller, casing cover). Use

proper hoistings and supports to prevent personal injury.

2 Necessary equipment / tools

2.1 Normally available working tools:

• Hoisting accessories. Note the safety requirements!

• Wrenches for hexagonal screws

sizes (in): 1/2, 9/16, 3/4, 7/8, 15/16, 1 1/8

• Allen wrenches for socket head screws

sizes (in): 5/32, 3/16

• Torque wrenches for

moments (lbft): 20, 40, 95, 185, 310, 590

moments (Nm): 30, 50, 130, 250, 420, 800

-- for hexagonal, sizes (in): 3/4, 15/16, 1 1/8

• Hooked wrenches, sizes (SKF): HN6, HN9, HN15, HN22, HN27, 718911

• Extractors

• Bearing heater

• Dial indicators

• Cleaning agents & equipment

• Lubricating agents & equipment
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2.2 Special tools

• Pipe punch series for roller bearings. Fig. 9.

3 Disassembly

N O T E

Ensure that all eventual spare parts are available before the disassembly.

3.1 Preliminaries

1 Close the discharge valve.

2 Stop the motor. Make sure that the motor cannot be started by any means during the repair.

3 Close the suction valve.

4 Drain the pump carefully. For this, use the hexagonal plug (903.01) potentially situated at the
bottom of the volute casing (102.01), Fig. 1.
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700.01

903.07903.01

686.02

840.01

686.01

Fig. 1

5 Detach the pipes (700.01) in connection with the shaft seal, if applicable.

6 Remove the guard jacket (686.01) and coupling (840.01) spacer.

7 Drain oil from an oil--lubricated bearing housing by unscrewing the hexagonal plug (903.07).

3.2 Detachment of exchange unit

1 Unscrew the hexagonal screws (901.01) of the adapter (344.01) and the hexagonal screws
(901.09) of the support foot from the baseplate (890.01), Fig. 2.

2 Suspend the exchange unit by a hoist at the maintenance opening of the adapter or
underneath the adapter.

3 Pull out the exchange unit by using the hexagonal screws (901.01).
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901.01

901.09

Fig. 2

3.3 Detachment of diffuser (low flow impeller)

Remove the diffuser (171.01) with a proper tool from the volute casing (102.01). Fig. 3.

250

25
40

2

∅16

Kuva 3

3.4 Detachment of impeller

1 Fasten the exchange unit firmly to a vice. Fig. 4.

2 Prevent the shaft (210.01) from rotating at the coupling (840.01) end.

3 Detach the impeller by turning it counter--clockwise. Push e.g. pieces of wood between the
impeller vanes to ease the detachment. Never use metal bars or the like, because they
might damage the impeller vanes. Fig. 5.

230.01
840.01

412.01

Fig. 4
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Fig. 5

3.5 Detachment of shaft seal

Refer to the sectional drawing of the shaft seal when reading through these instructions.

Gland packing, fittings PL01, PL02, PL03 and PL04

1 Unscrew the hexagonal screws (901.02) of the casing cover (161.01).

2 By using the said screws as extractors, draw the casing cover out of the adapter (344.01).
All parts belonging to the gland packing, except the shaft wearing sleeve (524.01), will stay
in the casing cover.

3 Unscrew the hexagonal nuts (920.02) and remove the two--piece stuffing box gland (452.01).
The neck bush (456.01), gland packings (461.01) and lantern ring (458.01) can now be
drawn out of the casing cover.

4 Detach the shaft wearing sleeve from the shaft with an extractor.

5 Unscrew the hexagonal screws (901.03) of the adapter and draw the adapter out by using
the same screws as extractors.

Mechanical seal, fittings ME01, ME02, ME03, ME04 and ME06

1 Unscrew the hexagonal nuts (920.02).

2 Unscrew the hexagonal screws (901.02).

3 By using the said screws as extractors, draw the casing cover (161.01) out of the adapter
(344.01). All parts belonging to the mechanical seal (433.01) will remain on the shaft.

4 The mechanical seal can now be removed from the shaft and dismantled according to the
seal manufacturer’s instructions.

5 Unscrew the hexagonal screws (901.03) of the adapter and draw the adapter out by using
the same screws as extractors.

Mechanical seal, fittings MC01, MC02, MC03, MC04, MC06, MC20, MC21 and
MC22

1 Unscrew the hexagonal nuts (920.02).

2 Unscrew the hexagonal screws (901.02).

3 By using the said screws as extractors, draw the casing cover (161.01) out of the adapter
(344.01). All parts belonging to the mechanical seal (433.01) will remain on the shaft.
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4 The mechanical seal can now be removed from the shaft and from the casing cover and
dismantled according to the seal manufacturer’s instructions.

5 Unscrew the hexagonal screws (901.03) of the adapter and draw the adapter out by using
the same screws as extractors.

Mechanical seal, fittings MR01, MR02, MR03, MR04 and MR06

1 Unscrew the hexagonal nuts (920.02).

2 Unscrew the hexagonal screws (901.02).

3 By using the said screws as extractors, draw the casing cover (161.01) out of the adapter
(344.01). All parts belonging to the mechanical seal (433.01) will remain on the shaft.

4 The mechanical seal can now be removed from the shaft and dismantled according to the
seal manufacturer’s instructions.

5 Unscrew the hexagonal screws (901.03) of the adapter and draw the adapter out by using
the same screws as extractors.

Mechanical seal, fittings MR20, MR21 and MR22

1 Unscrew the hexagonal nuts (920.02).

2 Unscrew the hexagonal screws (901.02).

3 By using the said screws as extractors, draw the casing cover (161.01) out of the adapter
(344.01). Most of the mechanical seal (433.01) together with integrated parts will remain on
the shaft. Part of the seal will remain on the casing cover.

4 The mechanical seal can now be removed from the shaft and dismantled according to the
seal manufacturer’s instructions.

5 Unscrew the hexagonal screws (901.03) of the adapter and draw the adapter out by using
the same screws as extractors.

Dynamic seal, fittings DS01, DS02 and DS03

1 Unscrew the hexagonal screws (901.02).

2 Remove the stuffing box cover (161.02) from the adapter (344.01) by using e.g. hexagonal
screws for ejection. The other parts of the dynamic seal, except for the thrust ring (475.01),
come off simultaneously in sizes 12 and 32. In other sizes, these parts either come off at the
same time or stay on the shaft depending on the friction between the parts.

N O T E

With the size 32 excluded, these parts are not attached to each other in any way so
take care not to drop them.

3 Open the hexagonal screws (901.07) in size 32. Remove the stuffing box housing (451.01)
and the expeller (604.01) from the stuffing box cover, or pull the expeller and stuffing box
housing out of the shaft if they did not come off during stage 2.

4 The cover plate for seal (471.02) and the static seal (435.01) can be detached by
unscrewing the hexagonal screws (901.08).
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5 Unscrew the grub screws (904.01) and detach the thrust ring (475.01) from the shaft.

6 Unscrew the hexagonal screws (901.03) of the adapter and draw the adapter out by using
the same screws as extractors.

3.6 Disassembly of bearing unit

N O T E

Always renew the bearings once they have been removed from the shaft.

W A R N I N G

Personal injuries may occur if personal protective equipment are not used when
removing two piece lubrication ring (644.01) from the shaft.

1 Fasten the bearing unit firmly to a vice at the bearing housing (330.01). Fig. 6.

2 Detach the coupling half (840.01) using an extractor.

3 Unscrew the hexagonal screws (901.09) with which the guard end is fixed on the bearing
carrier (382.01). Remove the guard end (685.01).

4 Loosen the hexagonal screws (901.05) which tighten the bearing carrier. Fig. 6.

5 Rotate bearing carrier counterclockwise until shaft assembly can be taken away from
bearing housing (330.01). Fig. 6.

330.01 685.01
901.09

840.01

Fig. 6
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644.01

210.01 320.02

412.02

382.01
901.05

423.02

923.01
931.01

412.03
360.01

901.06

320.02

320.01

210.01423.01

Fig. 7

320.01

931.01

923.01

412.03
360.01

423.02

901.06644.01

382.01
320.02

Fig. 8

6 Fasten the shaft with its bearings, bearing carrier and bearing cover to a vice from the center
of shaft. Fig. 7. Use soft sheets between the vice clamp jaws to avoid damaging of shaft.

7 Remove radial bearing (320.01) from the shaft with an extractor.

8 Unscrew the hexagonal screws (901.06). Draw the bearing cover (360.01) out by using the
hexagonal screws (901.06). As a result the labyrinth ring (423.02) can also be removed.
Fig. 7.

9 Remove the bearing nut (923.01) and lockwasher (931.01).

10 Remove thrust bearings (320.02) and bearing carrier (382.01) from the shaft with an
extractor. Fig. 7.

11 Slide bearing carrier (382.01) over the thrust bearings.
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4 Reassembly

4.1 Preliminaries

• Clean all gasket surfaces and fittings from rust and layers.

• Inspect for unusual erosion, pitting and wear in parts.

• Inspect keyways and bores for damage.

• Inspect the pump and baseplate for cuts and cracks.

4.2 Reassembly of bearing unit

N O T E

It is absolutely necessary to place the bearings correctly according to the O-system
(so called Back-To-Back Design).

W A R N I N G

Personal injuries may occur if personal protective equipment are not used when
installing two piece lubrication ring (644.01) on the shaft.

1 Check the shaft (210.01) with its shaft wearing sleeve (524.01) in a span. Their maximum
radial difference is (0.002 in) 0.05 mm.

2 Fasten the shaft to a vice with the impeller end of the shaft upwards. Use soft sheets
between the vice clamp jaws to avoid shaft damages. Heat the cylinder roller bearing
(320.01) to ca (+212 °F) +100 °C and push it onto the shaft. Remember to place the spacer
ring of the bearing on the shaft shoulder side. Fig. 9.

3 Let the bearing cool down. Then tap it tightly by the inner ring against the shoulder using a
pipe punch. Rotate the pipe punch between the blows.

4 Turn the shaft so that the coupling side is upwards, fasten it to a vice. Install two piece
lubrication ring (644.01) to its groove to the shaft (oil lubricated bearing unit) and bearing
carrier (382.01) with its o-rings (412.02) in the grooves on the shaft.

5 Heat the two angular contact ball bearings (320.02) to approx. (+212 °F) +100 °C and push
them onto the shaft. Let the bearings cool down.
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320.01

210.01

L ØD
Ød

Bearing ∅d ∅D LminBearing
unit (in) (mm) (in) (mm) (in) (mm)

1 1.45 37 2.00 50 8.0 203
2 2.25 57 2.80 71 9.0 229
3 3.45 87 4.60 117 12.0 305

Fig. 9

923.01
931.01

320.02

644.01

382.01

901.06

412.03
360.01

412.02

Fig. 10

6 Place the lockwasher (931.01) on the shaft.
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7 Tighten the angular contact ball bearings by means of the bearing nut (923.01) tightly
against the shaft shoulder, use a suitable hooked wrench.

8 Bend the lockwasher tooth into the bearing nut slots.

9 Set the o-ring (412.03) into the groove in the bearing cover (360.01). Grease the o-ring
slightly.

10 Raise bearing carrier (382.01) on the thrust bearings (320.02) and fix bearing cover
cautiously into its place by tightening fixing screws (901.06). Fig. 10.

423.01

330.01

423.02

Fig. 11

11 Tighten the bearing housing (330.01) vertically to the vice with the coupling side upwards.
Fig. 11.

12 Grease the o-rings (412.02) slightly and lower the shaft assembly carefully into the bearing
housing.

13 Rotate from the bearing carrier to clockwise to set the shaft assembly into the bearing
housing. Fig. 12. See also Fig. 6 in section Preventive maintenance.

14 Tap the labyrinth rings (423.01 and 423.02) into the bearing housing (330.01) and bearing
cover (360.01) with a soft hammer.
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901.05

330.01

382.01

A

A = Pre-setting distance for shaft assembly.

Bearing
unit A 0

--0.04 (in) A 0--1 (mm)

1 0.14 3.5
2 0.18 4.5
3 0.24 6

Fig. 12

15 Lock the shaft axially to bearing housing with screws (901.05).

4.3 Assembly of shaft seal

Refer to the sectional drawing of the shaft seal when reading through these instructions.

Gland packing, fittings PL01, PL02, PL03 and PL04

1 Fix the adapter (344.01) to the bearing housing (330.01) with the hexagonal screws
(901.03).

2 Place the casing cover (161.01) on a horizontal surface with the sealing cavity upwards.

3 Place the neck bush (456.01) to the bottom of the sealing cavity.

4 Put the shaft wearing sleeve (524.01) in an upright position to the middle of the sealing
cavity.

5 Insert the first two gland packings (461.01), the lantern ring (458.01), the other two gland
packings and the two--piece stuffing box gland (452.01). Tighten the hexagonal nuts (920.02)
by hand.

6 Push the casing cover with gland packing parts onto the shaft. Check that the shaft wearing
sleeve is placed towards the shaft shoulder.

7 Attach the casing cover to the adapter with hexagonal screws (901.02).

Mechanical seal, fittings ME01, ME02, ME03 and ME06, v--ring

1 Fix the adapter (344.01) into the bearing housing (330.01) with hexagonal screws (901.03).
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2 Mount the mechanical seal (433.01) parts into the cover plate for seal (471.01) and onto the
shaft wearing sleeve (524.01) according to assembly distance A from table 11 and the seal
manufacturer’s instructions.

Table 11

Assembly distance A in (mm)

Bearing unit John Crane T1
John Crane

T8--1T
AES P04T Flowserve RO

1 0.53 (13.4) 1.22 (30.9) 1.08 (27.4) 0.63 (16.3)

2 0.54 (13.6) 1.60 (40.6) 1.20 (30.6) 1.22 (31.0)

3 0.63 (16.0) 2.00 (50.9) 1.18 (29.9) 1.52 (38.7)

3 Place the gasket (400.02) in the cover plate for seal (471.01). Fix the cover plate for seal on
the casing cover (161.01). Tighten the hexagonal nuts (920.02).

4 Push the casing cover (161.01) together with the incorporated parts onto the shaft. Fix the
screws (901.02).

5 Push the shaft wearing sleeve (524.01) together with the incorporated parts onto the shaft
against the shoulder.

Mechanical seal, fitting ME04, v--ring

1 Fix the adapter (344.01) into the bearing housing (330.01) with hexagonal screws (901.03).

2 Mount the mechanical seal (433.01) parts into the cover plate for the seal (471.01) and onto
the shaft wearing sleeve (524.01) according to assembly distance A from table 11 and the
seal manufacturer’s instructions. Make sure that the cylinder pin (562.02) is in the proper
position.

3 Place the gasket (400.02) in the cover plate for seal (471.01). Fix the cover plate for seal on
the casing cover (161.01). Tighten the hexagonal nuts (920.02).

4 Push the plate (550.01) onto the shaft. Make sure that the rubber lip on the outer edge of the
plate comes to the bearing side. Fig. 13.

550.01413.01A +-- 0.01 in (0.3)

Fig. 13

5 Push the v--ring (413.01) onto the shaft. The distance of the v--ring from the shaft shoulder is
shown in Table 12. The use of an installation sleeve helps to get the v--ring perpendicularly
with respect to the shaft. Grease the lip of the v--ring slightly.
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Table 12 V- ring position, fitting ME04

Bearing Seal size ∅ Distance Ag
unit mm in mm in

1 35 1.375 90.6 3.57

2 54 2.125 113.2 4.46

3 64 2.500 121.7 4.80

6 Push the casing cover (161.01) together with the incorporated parts onto the shaft. Fix the
screws (901.02).

7 Push the shaft wearing sleeve (524.01) together with the incorporated parts onto the shaft
against the shoulder.

8 Continue installation according to item ”Installation of impeller”.

9 After all other parts have been installed, push the plate (550.01) into the groove in the cover
plate for seal (471.01) so that the entire rubber lip settles straight in the groove. Fig. 14. To
make sure that the lip is correctly situated, use a tool shown in Fig. 15. Place the tip of the
tool into the groove and turn around the cover plate for seal.

Fig. 14

0.16 in (4 mm)

0.39 in (10 mm)

0.
16

in
(4

m
m

)
0.

04
in

(1
m

m
)

0.16 in (4 mm)

Fig. 15

Mechanical seal, fittings ME01, ME02, ME03, ME04 and ME06, throttling bush

1 Fix the adapter (344.01) into the bearing housing (330.01) with hexagonal screws (901.03).

2 Heat the cover plate for seal (471.01) to approx. +212 °F (100 °C) and push the throttling
bush into the cover plate for seal.
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3 Mount the mechanical seal (433.01) parts into the cover plate for seal (471.01) and onto the
shaft wearing sleeve (524.01) according to assembly distance A from table 13 and the seal
manufacturer’s instructions.

Table 13

Assembly distance A in (mm)

Bearing unit
John Crane T1

John Crane
T8--1T

AES P04T Flowserve RO

1 0.53 (13.4) 1.22 (30.9) 1.08 (27.4) 0.64 (16.3)

2 0.54 (13.6) 1.60 (40.6) 1.20 (30.6) 1.22 (31.0)

3 0.63 (16.0) 2.00 (50.9) 1.18 (29.9) 1.52 (38.7)

4 Place the gasket (400.02) in the cover plate for seal (471.01). Fix the cover plate for seal on
the casing cover (161.01). Tighten the hexagonal nuts (920.02).

5 Push the casing cover (161.01) together with the incorporated parts onto the shaft. Fix the
screws (901.02).

6 Push the shaft wearing sleeve (524.01) together with the incorporated parts onto the shaft
against the shoulder.

Mechanical seal, fittings MC01, MC02, MC03, MC04, MC06, MC20, MC21 and
MC22

1 Fix the adapter (344.01) into the bearing housing (330.01) with hexagonal screws (901.03).

2 Mount the mechanical seal (433.01) into the casing cover (161.01). Follow the instructions
provided by the seal manufacturer. Tighten the hexagonal nuts (920.02).

3 Push the shaft wearing sleeve (524.01) onto the shaft.

4 Push the casing cover (161.01) together with the incorporated parts onto the shaft. Follow
the instructions provided by the seal manufacturer. Fix the screws (901.02).

5 Complete all the lockings, fixings and other seal--related jobs as described in the seal
manufacturer’s instructions.

Mechanical seal, fittings MR01, MR02, MR03 and MR06

1 Fix the adapter (344.01) into the bearing housing (330.01) with hexagonal screws (901.03).

2 Mount the static part of the mechanical seal (433.01) into the casing cover (161.01) with the
flange (723.01) if included in the parts list and the outer rotating part onto the shaft according
to the seal manufacturer’s instructions. Tighten the nuts (920.02).

3 Push the casing cover (161.01) together with the incorporated parts onto the shaft. Fix the
screws (901.02).

4 Push the rotating part of the mechanical seal onto the shaft against the shoulder.

Mechanical seal, fittings MR04

1 Fix the adapter (344.01) into the bearing housing (330.01) with hexagonal screws (901.03).

2 Mount the static part of the mechanical seal (433.01) into the casing cover (161.01) with the
flange (723.01) if included in the parts list. Follow the instructions provided by the seal
manufacturer. Tighten the nuts (920.02).
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3 Push the plate (550.01) onto the shaft. Make sure that the rubber lip on the outer edge of the
plate comes to the bearing side. Fig. 16.

550.01413.01A +-- 0.01 in (0.3)

Fig. 16

4 Push the v--ring (413.01) onto the shaft. The distance of the v--ring from the shaft shoulder is
shown in Table 14. The use of an installation sleeve helps to get the v--ring perpendicularly
with respect to the shaft. Grease the lip of the v--ring slightly.

Table 14 V- ring position, fitting MR04

Bearing Seal size ∅ Distance Ag
unit in mm in mm

1 1.125 29 3.252 83

2 1.875 48 3.880 99

3 2.250 57 4.425 112

5 Push the casing cover (161.01) together with the incorporated parts onto the shaft. Fix the
screws (901.02).

6 Push the rotating part of the mechanical seal (433.01) onto the shaft against the shoulder.

7 Continue installation according to item ”Installation of impeller”.

8 After all other parts have been installed, push the plate (550.01) into the groove in the cover
plate for seal (471.01) so that the entire rubber lip settles straight in the groove. Fig. 17. To
make sure that the lip is correctly situated, use a tool shown in Fig. 18. Place the tip of the
tool into the groove and turn around the cover plate for seal.

Fig. 17
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Fig. 18

Mechanical seal, fittings MR20, MR21 and MR22

1 Fix the adapter (344.01) into the bearing housing (330.01) with hexagonal screws (901.03).

2 Mount the static part of the mechanical seal (433.01) into the casing cover (161.01), and the
outer rotating part onto the shaft according to the seal manufacturer’s instructions. Tighten
the nuts (920.02).

3 Push the casing cover (161.01) together with the incorporated parts onto the shaft. Fix the
screws (901.02).

4 Push the rotating part of the mechanical seal (433.01) onto the shaft against the shoulder.

Dynamic seal, fittings DS01, DS02 and DS03

1 Fix the adapter (344.01) to the bearing housing (330.01) with the hexagonal screws
(901.03).

2 Slide the thrust ring (475.01) with its o--ring (412.05) and grub screws (904.01) along the
shaft to a preliminary position up to the hindmost shoulder.

3 Install the o--ring (412.06), static seal (435.01) and cover plate for seal (471.02) into the
stuffing box housing (451.01). Tighten the hexagonal screws (901.08). Observe that the
static seal must be placed in the right way and centrally in its guiding slot in the stuffing box
housing.

4 Put the o--ring (412.04) in its slot in the stuffing box housing.

5 Put the stuffing box cover (161.02) on the table with the expeller side up. Put the expeller
(604.01) inside the cover with the vane--side up. Push the stuffing box housing together with
its parts on the stuffing box cover in the dedicated runway. In size 32, fix the hexagonal
screws (901.07). The position of the stuffing box housing versus the holes of the stuffing box
cover screws (901.02) should be such that in a ready assembled pump, the plug (903.09) in
the stuffing box housing points horizontally to the left when viewed from the coupling. Check
the position of the holes from the adapter.

6 Push the pack of parts (assembled in the stuffing box cover during stage 5) onto the shaft so
that the expeller fits in its runway on the shaft and the stuffing box cover in its runaway on
the adapter. Fix the hexagonal screws (901.02).

7 Continue the assembly according to the following section “Installation of impeller”.

8 When the exchange unit is fully assembled, place the thrust ring (475.01) at the right
position on the shaft and fasten the grub screws (904.01). The measure between the face of
the cover plate for seal and the shoulder of the thrust ring must be 0.197 in (5 mm). Fig. 19.
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471.02

475.01

0.197 in (5 mm)

Fig. 19

4.4 Installation of impeller

1 Fit the o--ring (412.01) into its place behind the impeller (230.01). Fig. 20.

230.01
330.01

901.04

412.01

Fig. 20

2 Prevent the shaft from rotating from the coupling end and insert the impeller (230.01) into its
place. The clearance between the impeller and casing cover (161.01) is about 0.014 ...
0.015 in (0.35 ... 0.4 mm).

4.5 Installation of diffuser (low flow impeller)

Heat the diffuser (171.01) to approx. (212 _F (+100 _C) and push it into the volutecasing (102.01).

4.6 Installation of exchange unit

1 Fix the support foot of the bearing unit by means of the hexagonal screws (901.04). Fig 21.
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400.01 901.01

901.12
901.04

183.01

901.09

Fig. 21

2 Heat the coupling flange to approx. (+212 °F) +100 °C and push it on the shaft with the front
surface at the shaft end level.

3 Suspend the exchange unit with a hoist at the maintenance opening of the adapter or
underneath the adapter.

4 Fit the gasket (400.01) into the casing cover (161.01).

5 Install the exchange unit into its place, lubricate the hexagonal screws (901.01) with
Molykote Ti 1200 lubricant and tighten them in a cross bolt pattern, to torque values given in
Table 15.

Table 15 Exchange unit fastening screws (901.01)

Moment

Screw size Rating Max. value

(lb ft) (Nm) (lb ft) (Nm)

1/2 -- 13 UNC 35 50 45 60
5/8 -- 11 UNC 95 130 120 160
3/4 -- 10 UNC 185 250 220 300

6 Check the impeller clearances according to the Section ”Preventive maintenance”.

7 Place adjusting plates under the support foot. The plates must have the same thickness as
the gap under the support foot. Do not close the gap by tightening.

8 Fix the support foot (183.01) to the baseplate (890.01) with the hexagonal screws (901.12).

9 Lubricate the bearing unit with oil or grease according to lubricating instructions in Section
”Operation”.

10 Install the coupling spacer according to the coupling manufacturer’s instructions.

11 Fix the coupling guard jackets (686.01) and (686.02). The coupling guard must be adjusted
so that the space ”s” between the coupling guard and motor is approx. (0.2 in) 5 mm.
Fig. 22.

12 Install the auxiliary pipings (700.01) and accessories according to sectional drawings and the
seal manufacturer’s instructions.
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686.02
s

686.01

Fig. 22

W A R N I N G

Proper adjustment of the coupling guard jacket is a relevant safety factor.

7
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1 Recommended spare parts

To avoid long and expensive shut--down periods, the following spare parts are recommended to be
kept in stock. The number of spare parts is evaluated for two year’s use in normal operating
conditions, Table 1.

When ordering spare parts, contact your local Sulzer Pumps representative (contact data found in
Section ”Information for use”).

Table 1 Recommended spare parts

Number of identical parts in pumps
Part
No. Description 1 2 3 4 5

6
7

8
9 >10o

Number of recommended spare parts
102.01 Volute casing 1 10 %

161 Casing cover 1 10 %
171.01 Diffuser 1 1 1 1 2 2 3 10 %
183.01 Support foot 1 10 %
210.01 Shaft 1 1 1 2 2 2 3 30 %
230.01 Impeller 1 1 1 1 2 2 3 30 %
320.01 Antifriction bearing 1 1 1 2 2 3 4 50 %
320.02 Antifriction bearing 2 4 6 8 50 %
330.01 Bearing housing 1 10 %
339.01 Bearing unit 1 10 %
344.01 Adapter 1 10 %
360.01 Bearing cover 1 10 %
382.01 Bearing carrier 1 10 %

400 Gaskets 2 4 6 8 8 9 12 150 %
412 O-rings 2 4 6 8 8 9 10 100 %

413.01 V-ring 2 4 6 8 8 9 10 100 %
423 Labyrinth ring 1 10 %

433.01 Mechanical seal 1 2 3 4 5 6 7 90 %
435.01 Static seal 1 2 3 4 5 6 7 90 %
451.01 Stuffing box housing 1 10 %
452.01 Stuffing box gland 1 10 %
456.01 Neck bush 1 10 %
458.01 Latern ring 1 10 %
461.01 Gland packing 24 32 400 %

471 Cover plate for seal 1 10 %
475.01 Thrust ring 1 2 3 4 5 6 7 90 %
524.01 Shaft wearing sleeve 1 2 2 2 3 3 4 50 %

542 Throttling bush 1 10 %
550.01 Plate 2 4 6 8 8 9 10 100 %
604.01 Expeller 1 1 1 1 2 2 3 30 %
923.01 Bearing nut 1 1 1 2 2 2 3 30 %
931.01 Lockwasher 1 1 1 2 2 2 3 30 %
940.01 Key 1 1 1 2 2 2 3 30 %
Refer to the parts lists of the pumps when estimating the amount of needed spare parts.
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Sulzer Process Pumps (US) Inc. 

 
Procedure to Realign Pump after Shipment and Prior 
to Installation of Piping at Site 
 
 
1.0 Scope 
 
The scope of this instruction is to explain how to check misalignment in the field after shipment.  
All Pumps which ship complete with Base and Motor are aligned in the factory.  Due to shipment, 
the alignment will change during transportation.   
 
 
2.0 Preparation 
 
Before beginning to check this alignment, the base should be on anchor bolts where it will be 
installed but not yet grouted in or have piping connected to it.  The pump should be tightened 
down to the base with the appropriate amount of shim under the pump support foot.  If installed at 
the customer site, the motor should be on the base with the nominal amount of shim under each 
foot. If installed at the factory, the motor should have amount of shim that was needed to achieve 
factory alignment.  All the bolts and nuts holding down the motor should be loose to allow 
movement of the motor.  The coupling should be installed as required for the alignment 
equipment used. 
 
 
3.0 Rough Alignment 
 
The shafts should first be rough aligned both horizontally and vertically using a scale.  The motor 
should be tapped in the appropriate direction for horizontal alignment and shims should be added 
or removed for vertical alignment. 
 
 
4.0 Correcting Soft Foot 
 
Soft foot can cause the motor to rock during alignment and give false and inconsistent readings.  
Even though the motor was pre-aligned at the factory the following procedure should be followed. 
 
Note:  Alignment on any pump will change due to shipping and should be corrected in the field. 
 

1.  Find any obviously loose shim packs and add shim until the packs seem tight. 
 
2.  Torque down the bolts.  The bolts should be torqued in a sequence that is similar to            
that shown below: 
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During the first pass, the bolts should only be torqued down by 50% of the desired 
torque.  After the first pass the bolts can be completely torqued in the same manner.  
  
3.  Loosen one bolt at a time.  Using a .002" shim or feeler gauge check to see if there is 
any gap under the foot.  If there is more than .002" gap under the foot, then add shim to 
correct it.  Retighten the bolt and move onto the next one, repeating the same process for 
all four bolts. 
 
4. After this process has been carried out for all four bolts, all of the bolts can be 
loosened to begin alignment.  
 

 
5.0 Check for Misalignment  
 
Check for misalignment using alignment equipment.  Refer to your user's manual for instructions 
on how to use the equipment.  Correct any horizontal misalignment by moving the motor the 
amount given to you by the alignment equipment.  Correct any vertical misalignment by adding or 
removing shim.  After correcting any misalignment measure both directions again to make sure 
that it is still within tolerance. 
 
 
6.0 Solutions to Misalignment Problems 
 
1. Motor becomes bolt bound before horizontal alignment can be achieved.   
 In this circumstance the easiest solution is to loosen the pump bolts and adjust the pump 

to allow more room for motor adjustment.  The pump should be tapped with a rubber 
mallet in the appropriate direction until the alignment equipment reads that the shafts are 
misaligned slightly in the opposite direction.  The pump can then be retightened and the 
procedure for aligning the motor can be repeated. 

 
2. Readings that you receive from alignment equipment do not seem valid. 
 An easy test can be done to see if the readings coming from the alignment equipment are 

valid.  It is called the rule of validity.  The misalignment values at 3:00 and 9:00 o'clock 
should add up to the amount of misalignment 12:00 and 6:00 o'clock.  If this is not the 
case there are many reasons that can cause this: 

  -The alignment equipment is bad. 
  - There is soft foot. 
  - The shims being used are of poor quality.  
  - The base is not rigid. 
  - There is too much play in the coupling. 
 
 
7.0 Final Steps to Installation 
 
The last step is to tighten down the motor and finish the installation by grouting in the base and 
installation of the piping. 
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PUMP DATA SHEET    Sulzer Process Pumps

Company:

Name:

Date:  11/29/07

 Pump:

Size:   12-1 1.5x1x8

Type:  CPT-O Speed:  3525 rpm
Synch speed:  3600 rpm Dia:  7.75 in

Curve:  K17363 Impeller:

Specific Speeds: Ns:  743
Nss:  3766

Dimensions: Suction:  1.5 in
Discharge:  1 in

 Pump Limits:

Temperature:  --- °F Power:  --- hp
Pressure:  --- psi g Eye area:  --- in²
Sphere size:  0.31 in

 Search Criteria:

Flow:  100 US gpm Head:  240 ft

 Fluid:

Water Temperature: 60 °F
SG:  1 Vapor pressure:  0.2563 psi a
Viscosity:  1.105 cP Atm pressure:  14.7 psi a

NPSHa:  --- ft

 Motor:

Size:  20 hp
Speed:  3600
Frame:  256T

Standard:  NEMA
Enclosure:  TEFC

Sizing criteria:  Max Power on Design Curve

PUMP-FLO 2004d  Selected from catalog:  SPP47U6  Vers: 4

---- Data Point ----

Flow: 100 US gpm

Head: 244 ft

Eff: 49.1%

Power: 12.5 hp

NPSHr: 8.76 ft

-- Design Curve --

Shutoff Head: 272 ft

Shutoff dP: 118 psi

Min Flow: --- US gpm

BEP: 53% eff

@ 142 US gpm

NOL Pwr: 16.7 hp

@ 204 US gpm

-- Max Curve --

Max Pwr: 19.1 hp

@ 214 US gpm

Check the maximum inlet head and power demand of dynamic seal, if applied.

US gpm

%
 E

ff
ic

ie
n

c
y

H
e

a
d

 -
 f

t

N
P

S
H

r 
- 

ft

25 50 75 100 125 150 175 200 225

0

50

100

150

200

250

300

350

20

30

40

50

60

70

20

40

8"

5"

7.75"

2 hp

3 hp 5 hp 7.5 hp 10 hp

15 hp

20 hp

 Performance Evaluation:

Flow Speed Head Pump Power NPSHr
US gpm rpm ft %eff hp ft

120 3525 229 51.4 13.5 11.6

100 3525 244 49.1 12.5 8.76

80 3525 255 44.4 11.5 6.79

60 3525 263 37.3 10.6 5.36

40 3525 268 27.8 9.58 4.39
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PREVIOUSLY ISSUED.

REVISED, SUPERSEDES DATA

**CONTINUED ON PAGE 2 **

Lead Lugs Required Y
Main Box Size Standard Oversize
Main Conduit Box Required
Main Conduit Box Location Standard (side)
Main Conduit Box Material Cast Iron

Conduit Box / Leads / Connections

Bearing Type - ODE Ball
Drive End Seal Inpro
Grease Fitting Type Alemite 1610 or Equal
Grease Fittings Rqd Y
Grease Type Exxon Polyrex EM
Lube Type Grease
Opposite Drive End Seal Inpro
Relief Fitting Type Gitts Cup
Typical Bearing Construction D Open
Typical Bearing Construction O Open

Bearing / Seals / Lubrication

Product Category Medium AC Motors
Special Item 1 Bearing life 125,000 HR - coupled load cent pump

Special Features:

Bearing Type Ball

WA 98383

Motor:

Aux. D/S

Aux. D/S

Gen. C/D:

D/S:

Gen. D/S:

SELECTION OF STARTER HEATERS:

DATA.
MISC.
AND
FEAT.

CONTROL
FOR

DATA

DATA
GEN.

OR

SOURCE

TO

TO

Customer P.O. Number

SPCL.

DATA

BRAKE

MOTOR

DATA

SHIP

SOLD

AND CERTIFICATION
Sales Order Number / Plant Order NumberP.O. Date

DATA TRANSMITTAL

Brake or

A-C MOTOR INFORMATION FOR

Reducer or

RPM

VoltageHertzEnclosure

Electrical Design Number

Model NumberBearings

EnclosureDuty

Serv FactHPQuantitity

Application

DATEISSUED BY

RPM

RPM

MAX AMPS

MAX AMPS

MAX AMPS

F3--F4

F11--F22

AMPS

F1--F2,

FIELD CHARACTERISTICS PER CURVE:

D-C MOTOR ARMATURE CURRENT:

PhaseTorque Ft. Lb.Brake Type

D-C Field ExcitationRotation from Opp. Dr. end

Base/RailsMounting & Method of Drive

Power CodeAmb./Insl.Ph/Hz/Volts-Winding

RPMElec TypeFrame

P.O. Item

Same as "Sold To" unless shown

33.6/16.8

G

416820-2

611760-570

Ball

W00400-A-C001

3/60/230/460

3600

40/F

F-1 Coupled

TEFC

115

Cont

254T

General Industrial

4/21/2008

ATHENS PLANT

ATHENS, GA 30601

UT 84115

197 COLLINS INDUSTRIAL DRIVE

SILVERDALE

1

3625 S WEST TEMPLE

ATTN; JOHN HARTMANN
10890 OLD FRONTIER RD NW
HOLMES MECHANICAL INC.

WESTECH ENGINEERING

TRACEY FOSTER

SALT LAKE CTY

NO36-89163-20212A 98419020-10 / B38517204/16/08

Bi-directional

CODE:

LOCKED AMPS:

F.L. CURRENT AMPS:

Blower

Motor or

Motor or

C Box
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**CONTINUED ON PAGE 3 **
Enclosure Family Enclosed

IEEE-841.Nameplate as 841 Features Only.
IEEE-841 Features Only Note Features and/or Rating outside scope of
Inverter Torque 4:1 Variable Torque
Motor Standard NEMA - T
NRCAN Covered Product Y
Poles 2
Product TEFC-XEX

Variable Frequency Drive Op Y
Rating / Enclosure

Altitude (ft) 3300
Ambient Minimum -25C
Balance Ultra-Standard
Maximum Altitude (ft) 3300
Rise at 1.0 SF 53.865
Sound Level dBA 73

Performance

Paint Color Blue-Green
Paint Color Standard Reliance
Paint System Extreme
Reliance Paint Spec No 4824-7-BJW

Documentation
Standard Connection Diagram Y
Document Unit of Measure US
Doc Renewal Parts Y
Doc PDF Format Y
Doc Instruction Manual Y
Certified Motor Outline Type Typical Dimension Sheet to be used with Data

Transmittal for Certification.
Certified Motor Outline Y

Enclosure Enhancements
XT Features Rqd Y
Grounding Required Y
Ground Pad Type Drilled and Tapped Hole in Frame
Ground Pad Location On frame on same side as conduit box
Frame Ground Rqd Y
Auto Drain Type Stainless Steel T-Drain

Mounting / Flange
Mounting Position F-1
Mounting Orientation Horizontal
Lead Location Toward Feet - Down
Frame Mounting Foot
Drive Method Coupled

Nameplates / Labels
Special Nameplate Rqd Y
Product Markings IEEE 841 Features
Nameplate Language English
NP Inverter Duty Rqd Y
Label UR Y
Label CSA Y
Grease Markings Lubricated with Exxon Polyrex EM
EPAct marking DOE CC Mark Required

Paint / Packaging

SF on Sine Wave Power 1.15

Customer P.O. Number

AND CERTIFICATION
Sales Order Number / Plant Order NumberP.O. Date

DATA TRANSMITTAL

NO36-89163-20212A 98419020-10 / B38517204/16/08
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Rating / Enclosure (continued)
Enclosure Enhancement 841-XL
Efficiency XE
Design Letter B
Allowed for use in Canada Y
AC/DC/INV AC

Shaft / Coupling
Shaft Extension T

Tests / Services
Routine Test Non-witnessed

Customer P.O. Number

AND CERTIFICATION
Sales Order Number / Plant Order NumberP.O. Date

DATA TRANSMITTAL

NO36-89163-20212A 98419020-10 / B38517204/16/08
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Aggregate/Cement

Food

Mining

Forest/Paper

Petro/Chem

Unit/Baggage 
Handling

HVAC/Industrial Air 
Handling

Environmental/Fluid 
Power

Automotive

Metals

✔

✔

✔

✔

✔

✔

✔

✔

D
AT

A
 S

H
EE

T
MOTORS
HARSH ENVIRONMENT

threaded lead hole. UL listed clamp 
type ground lug in box.

•  Bearing Type: Regreasable, open ball 
bearings with PLS.

•  Bearing Protection: Non-metallic V-
ring shaft slinger on drive end.

•  Shaft Material: High strength  
carbon steel 

•  Nameplate Material: Stainless steel 
•  Drain type & location: Stainless 

Steel T-drains mounted in both  
end shields.

Additional Features:
•  The motor’s stator and rotor are 

completely epoxy coated for 
corrosion protection.

•  Extra Tough motors are provided 
with alemite grease fittings for easy 
bearing maintenance. 

•  Silicone rubber sealed fits provide 
superior protection against 
contaminates entering the  
motor body. 

•  PLS (Positive Lubrication System)  
Patented lubrication system that 
assures lubrication throughout  
the bearing.  

Features:
•  Enclosure IP Code: Totally Enclosed-

IP54
•  Definitions:  Extra-tough motors  

that meet or exceed EPAct  
efficiency levels. 

•  Warranty:24 months from date of 
Manufacture / 12 months from date 
of Installation  

•  Nameplate Certifications: CE, CSA

Electrical Characteristics:
•  Phase 3  
•  Frequency 60hz  
•  Ambient 40 degree C 
•  Duty Cycle Continuous 
•  Insulation Class F 
•  Service factor 1.15
•  Temperature Rise Class B  

Application Information:
• Extra Tough motors with complete 

cast iron construction and additional 
key features for long life in moist, 
contaminated environments such as 
chemical plants, petroleum refineries 
and paper mills.

Construction Features 180-360T 
Frames:
• Materials: Cast iron frame, conduit 

Extra Tough Calibre XT 
for Harsh Environments
Reliance Calibre XT is designed to be 
used in Paper Making, Petrochemical 
Processing, Mining, Metals Conversion 
and other tough manufacturing 
environments. Extra tough features give 
year after year of low maintenance 
and are an excellent choice when 
conditions are severe and dependability 
is important.

box, fan shroud and end shields.
• Conduit Box: F-1 location, Diagonally 

split, rotatable in 90 degree 
increments and NPT threaded hole. 
Ground connection in Box.

• Bearing Type: Permanently lubricated 
double shielded ball bearings 180 
- 210,  relubricable 250 through 360 
frames.

• Bearing Protection: Slingers 
• Shaft Material: High strength  

carbon steel
• Nameplate Material: Aluminum
• Drain type & location: Weep holes in 

both ends

Additional Features:
• The motor’s stator and rotor are 

completely epoxy coated for 
corrosion protection.

• Special individual lead separator in 
conduit box

Construction Features 400T-449T 
Frames:
•  Materials: Cast Iron frame, end 

shields, conduit box, fan cover and 
inner caps.

•  Conduit Box: F1 location, Diagonally 
split, neoprene gasketed, rotatable 
in 90 degree increments and NPT 

Nuclear
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