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Shop Dwg. Log No.  43.21.13.31-001-2  OBG Job No.      

Date:   June 5, 2015    Contract No.   1b  

    Division   33      Section 43.21.13.31 

� REVIEWED 

� REVIEWED AND NOTED 

� RESUBMIT 

� REJECTED 

� ACTION NOT REQUIRED 

 
 Checking of shop drawings is limited to general design and general 
arrangement only and is not intended to be a verification of compliance 
with all requirements.  Review shall not relieve the Contractor from the 
responsibility of details of design, correct dimensions for proper fitting, 
coordination with other performance or any other requirement of the 
Contract. 
 

CTI - O’BRIEN & GERE JOINT VENTURE 
 
 
    By:    
                         
      
 
 



 

3601 Fairbanks Ave.        P.O. Box 6999        Kansas City, Kansas 66106-0999 
913-371-5000        Fax: 913-748-4025 

May 1, 2015 

 
CTI Engineers, Inc. 
One Cascade Plaza, Suite 710 
Akron, Ohio  44308 

 

Attn: David  Kohlmeier, P.E. 

Subject: Purchase Order Number: Contract No. 1B 
Sales Order Number: 2670245 
Project: Massillon WWTP, 064946 

 
David: 

 

The revised submittal data for the above order is attached. This revised submittal is for 
your review and approval prior to release for manufacturing.  

We require submittal return with your review comments and/or approval to release 
within 35 days for production scheduling purposes. At time of release, please advise 
firm “on-site” requirement dates for this equipment. 

 

Very Truly Yours, 
 
 
Specifications Department 
Pentair Flow Technologies 
 
Return Submittal to: Rikki Simmons 
 Contract Administrator 
 
 
 
 
 
 
 
 
 
 
cc: file   
  
Enclosures: (5) sets submittal 
 (2) CDs 



Pentair Flow Technologies 
General Clarifications 

1. The supply and installation of the following items are by others unless otherwise 
identified in this submittal. 
 Anchor bolts, nuts and washers. 
 Gauges, valves and miscellaneous fittings and adapters. 
 Connecting piping and/or supports. 
 Maintenance lubrication, lubrication piping and related equipment. 
 System control apparatus. 
 Maintenance tools and/or storage boxes. 
 Equipment tags 
 Installation or field performance testing. 

2. The following items are to be installed in the field: 
 Accessory items that are shipped separately. 

3. Verification and/or confirmation of the following are requested at or prior to 
release of this equipment. 
 Overall lengths or elevations 
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Fairbanks Nijhuis 
Submittal Data  

For 
Massillion WWTP 

Massillion, OH 
 
 
Supplier: City of Massillion 
 151 Lincoln Way East 
 Massillon, OH  44646 
  
Manufacturer: 

Pump Fairbanks Nijhuis  
 3601 Fairbanks Ave. 
 Kansas City, Kansas 66106-0906 
 (913) 371-5000 

Project Number: 064946 

Sales Order Number: 2670245 

Service: Primary Effluent 

Tag: Primary Effluent Pump No.1,  

 Primary Effluent Pump No.2,  

 Primary Effluent Pump No. 3 

Quantity: 3 

Pump Size & Model: 20” VTSH 

 

Motor: U S Electrical Motors 
P. O. Box 2345 
St. Louis, MO 66112 
(314) 553-2000 
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064946 Response to Submittal Comments Dated January 19, 2015 

1. Comment: (43.21.13.31 2.2.3.B.c and d) On the "General Clarifications" Sheet some items listed to 
be provided "by others" are to be provided by Pentair per the contract. These include 
"gauges" (discharge head pressure gauges) and "valves" (air and vacuum release valve). 

Response: This is the responsibility of the Contractor to supply and is outside the scope of supply for 
FN. 

2. Comment: (40 05 40.30 and 43 21 13.31 2.2.3.B.d) Pressure gauges are specified and are to be 
supplied with the pumps. 

Response: This is the responsibility of the Contractor to supply and is outside the scope of supply for 
FN. 

3. Comment: (43 08 20.11, 3.3 and 3.4) Clarifications and Exceptions page: Manufacturer's 
representative must be present during Field Testing and Vibration Testing. 

Response: Acknowledged.  Manufacturer’s representative is B.L. Anderson will be present during 
Field testing. 

4. Comment: (43 21 13.31, 1.8) Clarifications and Exceptions page: Certain items under Delivery 
Storage and Handling requirements apply to FN. 

Response: Items under storage and handling are the responsibility of the Contractor and are outside 
the scope of supply for FN. 

5. Comment: (43 21 13.31, 1.9) Clarifications and Exceptions page: Warrantee is to be 5 years per 
spec ... no exceptions. 

Response: Warranty will be per executed contract. 

6. Comment: (43 21 13.31, 2.2.B.3.c) Clarifications and Exceptions page: Air Vacuum Release valve is 
to be supplied by pump manufacturer. 

Response: FN will provide a 2”-NPT connection on the discharge head.  It is the responsibility of the 
Contractor to supply an air vacuum release valve and is outside the scope of supply for 
FN. 

7. Comment: (43 21 13.31, 2.2.B.3.d) Clarifications and Exceptions page: Pressure gauges shall be 
provided by FN per spec. 

Response: FN will provide a ½”-NPT connection on the discharge head.  It is the responsibility of the 
Contractor to supply a pressure gauge and is outside the scope of supply for FN. 

8. Comment: (43 21 13.31, 2.2.B.4.a) Clarifications and Exceptions page: Please provide John Crane 
Safeunit Ultima or equal per spec. The submitted seal/flushing water system has no 
means of controlling the flow or pressure of the water to the pumps. 

Response: FN will provide the Safeunit Ultima by John Crane.  Please see the revised submittal. 

9. Comment: (43 21 13.31, Part 3) Clarifications and Exceptions page: 4 hours operator training by 
manufacturer is required. 

Response: Acknowledged.  B.L. Anderson will provide the operator training as FN’s representative. 

10. Comment: (26 00 20, 2.5.D and 43 21 13.31, 2.2.B.5.f) Motors shall include shaft grounding ring/ 
brushes and non-conductive thrust bearing carrier per 26 00 20, 2.5.D and 43 21 13.31, 
2.2.B.5.f. 

Response: Please see attached letter from Nidec and the revised motor submittal. 

11. Comment: (26 00 20, 1.6.B and 2.5.D) Need Certification Letter from the Motor Manufacturer per 26 
00 20,1.6.B and 2.5.D. 

Response: Please see attached letter from Nidec and the revised motor submittal. 



064946 Response to Submittal Comments Dated January 19, 2015 

12. Comment: The Kobold KAL-K shall be suitable for installation in a Class 1, Division 1 Hazardous 
Area. 

Response: FN will provide the Safeunit Ultima by John Crane.  Please see the revised submittal. 

13. Comment: Provide motor assembly drawings with location of lubrication fittings, location of breathers 
and drains for totally enclosed motors. 

Response: Please see attached letter from Nidec and the revised motor submittal. 

14. Comment: (26 00 00, 1.6, C.3) Provide Inverter Duty Motor data sheets as listed in Specification 26 
00 00, 1.6, C, 3. 

Response: Acknowledge.  Please see attached letter from Nidec and the revised motor submittal. 

15. Comment: (26 00 00, 1.6, C.4) Provide Inverter Duty Motor data sheets as listed in Specification 26 
00 00, 1.6, C, 4. 

Response: Acknowledge.  Please see attached letter from Nidec and the revised motor submittal. 

16. Comment: Provide Factory Test reports. 

Response: Acknowledged.  FN will provide factory test reports when testing has been completed. 

17. Comment: Provide motor shaft grounding brush(es) to drain stray rotor currents to the motor 
electrical equipment grounding conductor connection point. 

Response: Please see attached letter from Nidec and the revised motor submittal. 

18. Comment: Under "Test Procedure" page 2 of 2, "SPECIFIC REMARKS" indicates that pumps will be 
tested without mechanical seals and using the same motor for all 3 pumps. Why aren't 
we testing each pump with motor, pump and mechanical seal together? 

Response: FN will test the pumps with the individual motors.  Please see the revised test procedure.  
FN’s standard operating procedure is to factory test the pumps with packing to minimize 
damage to the mechanical seals.  The mechanical seals are installed in the field. 

19. Comment: Stainless steel is desired for all piping 2"' and under and bolts including and air release 
valve and gauge piping, petcocks, nipples, unions etc. along with appropriate electrical 
insulators to prevent galvanic corrosion between differential metals. 

Response: FN will provide 304 stainless steel bolting on the pump.  FN will not be providing electrical 
insulators as they are not required by specifications. 

20. Comment: Submit 2 Paper Copies and 1 electronic copy of all O&M manual information to the City. 

Response: Acknowledge.  O & M manuals are prepared specifically for the project and are not done 
until the project is approved or released so that FN can include As-Built drawings.  Final 
manuals will be supplied after pumps are tested so that FN can include the test curves. 

21. Comment: Stainless steel mounting hardware is desired for all nuts, bolts, fasteners, etc. along with 
appropriate electrical insulators to prevent galvanic corrosion between differential metals. 

Response: Stainless steel mounting hardware (anchor bolts) are outside the scope of supply for FN 
and shall be provided by others.  FN will not be providing electrical insulators. 

22. Comment: (43 21 13.301 Part 2.5.A) The owner is considering purchasing additional spare parts for 
the VTSH pumps. Please provide itemized pricing for 1 spare KAL-K Part 2.5.A flow 
sensor along with other spare parts specified in 2.5.A. 

Response: FN will be providing the Safeunit Ultima.  Itemized pricing for additional spares can be 
provided under separate cover. 

23. Comment: Reference drawing Nos. 064946AB and 064946AP. The City would prefer the following   
  pump parts be fabricated of stainless steel if that option is available: Item nos. 9, 9A, 18,  
  28, 51A, 51B an102. 
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Response: Pump parts 9, 9A, 28, 51A, 51B and 102 are available in stainless steel for an additional 
charge.  FN does not recommend a stainless steel soleplate (18).  

24. Comment: (43 08 20.11 Part 3.4) Field Vibration Testing report should include a diagram showing the 
precise location of vibration sensors so City can monitor and repeat for future tests. 

Response: This is the responsibility of Others to provide. 

25. Comment: (43 21 13.31 Part 1.8.C) Perform one megger test on each motor (3 total) upon (or prior 
to) delivery and provide documentation/report of megger test results to the City for use as 
base line data in determining motor winding deterioration over time. 

Response: Per the specification, it is the responsibility of Contractor to perform the megger test 
during storage.  This specification does not require a megger test prior to or upon delivery 
of the motor. 

 

 

 



 
James Slaughter 
Territory Manager 

 

U.S. ELECTRICAL MOTORS: 5000 West 66th Street, P.V., KS 66208 
PHONE: (913) 236-5000  FAX: (913) 236-5501  EMAIL: james.slaughter@nidec-motor.com 

  

April 30, 2015 

Pentair Flow Technologies 
Attn: Rikki Simmons 
Division of Pentair Water 
3601 Fairbanks Avenue 
Kansas City, Kansas 66110 
 
Subject:  Purchase Order 2707293, Job 064946A01 
               US Motors Factory Order Number 20142830 
               City of Massillon, Ohio  2013 WWTP Improvements Project 
 
Rikki: 
 
US Motors has completed their review of the submittal review comments as generated by Dave 
Kohlmeier of Process Mechanical and provided to this office on the motors proposed for the above 
subject project. US Motors response, by Comment No. is as follows. 
 
Comment No. 10: Motors shall include shaft grounding ring/brushes and nonconductive thrust 
bearing carrier per 26 00 20, 2.5.D and 43 21 13.31, 2.2.B.5.f.  US Motors Response – Motors will 
be provided with Inpro MGS Ground Seal and Belzona Insulated Bearings. Product cut sheets are 
attached. 
 
Comment No. 11: Need Certification Letter from the Motor Manufacturer per 26 00 20, 1.6.B and 
2.5.D.  US Motors Response – Proposed motors are TEFC and not rated for hazardous duty. 
Motors will be rated for use with variable frequency controls (VFD) and comply to spec section 26 
00 20, 2.5.D. Inverter duty motors have 40°C ambient, 1.0 SF on Inverter Power, 3300 ft. max 
altitude, 10:1 speed range on Variable Torque and Class F Insulation. US Motors INVERTER 
GRADE® insulated motors exceeded NEMA®† MG-1 Part 30 & 31 before the standards were 
established. We are a leader in the development of electric motors to withstand pulse width 
modulated (PWM) drives evolution from power transistors to higher switching frequency insulated 
gate bipolar transistors (IGBTs). NOTE – specific brand/make of drive has not been determined. 
 
Comment No. 13: Provide motor assembly drawings with location of lubrication fittings, location of 
breathers and drains for totally enclosed motors.  US Motors Response – Motor assembly drawing 
is attached showing locations of oil and grease fittings. Location of drains & breathers is not 
available. They will however be located on the lower bracket. 
 
Comment No. 14: Provide Inverter Duty Motor data sheets as listed in Specification 26 00 00, 
1.6.C.3.  US Motors Response – See submittal. 
 
Comment No. 15: Provide Inverter Duty Motor data sheets as listed in Specification 26 00 00, 
1.6.C.4.  US Motors Response – See Submittal. 
 



 
James Slaughter 
Territory Manager 

 

U.S. ELECTRICAL MOTORS: 5000 West 66th Street, P.V., KS 66208 
PHONE: (913) 236-5000  FAX: (913) 236-5501  EMAIL: james.slaughter@nidec-motor.com 

 
 
 
 
 
 
 
Continued… 
 
Comment No. 16: Provide Factory test reports.  US Motors Response – Test reports will be 
provided after manufacture and testing. Motors are presently on hold for approval. 
 
Comment No. 17: Provide motor shaft grounding brush(es) to drain stray rotor currents to the motor 
electrical equipment grounding conductor connection point.  US Motors Response – Grounding 
brushes are not available. US Motors providing Inpro MGS Shaft Ground Seal to drain stray shaft 
currents. See attached data sheet. 
 
 
If you should have any other questions, or if I can help in any other way, please do not hesitate to 
contact me. 
 
Best regards. 
 
James Slaughter 
Territory Manager  
U.S. Electrical Motor 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

PENTAIR WATER  
Kansas City Operations  
3601 Fairbanks Avenue, Kansas City, Kansas 66106-0999 USA  
 

Quality Management System 

ISO 9001:2008 

The design/development, manufacture and servicing of water, wastewater, fire protection, 
agricultural and industrial pumps.  
 
  Certificate No.: CERT-0066429 Original Certification Date: February 11, 1997 
 File No.: 006845 Current Certification Date: November 24, 2012 
 Issue Date: October 25, 2012 Certificate Expiry Date: November 23, 2015 
    

 

 
Chris Jouppi 
President,  
QMI-SAI Canada Limited  
 

 
 
 
 

Guillaume Gignac, ing.f 
Vice President, Corporate Operations, Accreditation & Quality 
QMI-SAI Canada Limited  

 
________________________________________________________________________________ 

 
 

ISO 9001 

Registered by: 
SAI Global Certification Services Pty Ltd, 286 Sussex Street, Sydney NSW 2000 Australia with QMI-SAI Canada Limited, 20 Carlson Court, Suite 200, 
Toronto, Ontario M9W 7K6 Canada (SAI GLOBAL). This registration is subject to the SAI Global Terms and Conditions for Certification. While all due care 
and skill was exercised in carrying out this assessment, SAI Global accepts responsibility only for proven negligence. This certificate remains the property 
of SAI Global and must be returned to them upon request. 
To verify that this certificate is current, please refer to the SAI Global On-Line Certification Register: www.qmi-saiglobal.com/qmi_companies/ 
 
 
 

This is to certify that 

operates a 

which complies with the requirements of 

for the following scope of registration 
 

 
      
      

 

CERTIFICATE  
OF REGISTRATION 
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Fairbanks Nijhuis  
Included Features 

 Pump Shipped Assembled 
 Variable Speed Pump 
 Dynamically Balanced Impeller 
 Hydrocone 
 Stainless Steel Impeller Wear Ring – 300-350 BHN 
 Stainless Steel Bowl Wear Ring – 410-484 BHN 
 Bronze Backed Rubber Bowl Bearings 
 20” Flanged Column with 2-7/16” Line Shaft and 3-1/2” Enclosing Tube 
 20” x 20” Type “F” Discharge Head 
 2” NPT Connection for Air Release Valve 
 Chesterton 442 Mechanical Seal 
 Metastream Coupling 
 Sole Plate – Will be attached to the discharge head for shipment unless requested otherwise. 
 Full Data Nameplate 
 Stainless Steel Bolting on Bowl, Column and Discharge Head 
 Certified Witness Performance Test 
 Certified Non-Witness Hydro Test at 150 PSI 
 Curve Approval Required Prior to Shipment 
 2 Week Notice Prior to Witness Testing 
 Lot of Spare Parts 
 125HP, 900RPM, 3/60/460V, Inverter Duty Motors
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EXCEPTION, and CLARIFICATION for CHECK MARKED SPECIFICATION 
064946 (20”-VTSH) REVISION 1 

Specification Dated: 04/14 
 

General Clarification 

VTSH pumps are designed with external water flushed pump and lineshaft bearings.  Fairbanks Nijhuis recommends the 
lubrication system be adequate to provide a continuous supply of flushing water to the bearings.  If a continuous supply is not 
possible, then a timer must be installed to start the lubricating water system at least five (5) minutes before starting the pump.  
Flushing water flow and pressure requirements for the pump are listed below.  Refer to the Seal Water Schematic & Specifications 
page contained in this submittal for additional details. 

Flow Rate (GPM) Pressure (PSI) 
1.0 54 

 
 
SECTION: 43 28 20.11  TESTING ON PUMPING EQUPMENT 

1.3_A.1. Clarification: field test is to be by contractor or others. 

1.3_A.4. Clarification: field test is to be by contractor or others; field test result is to follow. 

3.2_A.2. Clarification: this appears to be a requirement for a pump with a submersible motor which would not be applicable 

to the Vertical Turbine Solid Handling (VTSH) pump. 

3.2_A.6. Clarification: this appears to be a requirement for a pump with a submersible motor which would not be applicable 

to the Vertical Turbine Solid Handling (VTSH) pump. 

3.2_A.7. Clarification: this appears to be a requirement for a pump with a submersible motor which would not be applicable 

to the Vertical Turbine Solid Handling (VTSH) pump. 

3.2_B. Clarification: pump control components are to be by contractor or others. 

3.2_C. Not applicable 

3.2_D.4. Exception: Net Positive Suction Head Required (NPSHR) test is not within the scope of supply. 

3.3 Clarification: FIELD RUNNING AND PERFORMANCE TESTTING to be by contractor or others. 

3.4 Clarification: FIELD VIBRATION TESTTING to be by contractor or others. 

Exception: to “The “Overall (OA)” or total broad band unfiltered reading shall be no more than 0.25 inches/second 

peak vibration velocity.”  Fairbanks Njhuis (FN) guaranteed Pump Field Vibration per ANSI/HI 9.6.4-2000.  Per 

Figure 9.6.4.10, guaranteed value is:  0.34 inches / sec RMS Overall Vibration Velocity. 

3.5 Clarification: ACCEPTANCE to be by contractor or others, except Fairbanks Njhuis Authorized Representative 

(FNAR) will be present during the installation, start-up and commissioning process as required to fulfill certification 

of proper installation.   

3.6  Clarification: FINAL ALIGNMENT is to be by contractor or others. 

 

SECTION: 43 21 13.31 VERTICAL TURBINE SOLID HANDLING PUMPS 

1.8 Clarification: STORAGE AND HANDLING are to be by contractor or others. 

1.9 Exception:  The warranty for the pumps will be 36 months from start-up or 42 months from shipment, whichever 

occurs first.   

2.2_B.3.b. Clarification: “two-piece top shaft” is not necessary when the driver is Vertical Solid Shaft Electric Motor.  

2.2_B.3.c. Clarification: there will be a 2”-NPT connection on discharge head for air and vacuum release purpose.  Air and 

Vacuum release valve is to be by contractor or others.  
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2.2_B.3.d. Exception: there will be a ½”-NPT connection on discharge head for gauge purpose.  Gauge is to be by contractor or 

others. 

Part 3 Clarification: EXECUTION is to be by contractor or others, except FNAR will be present during the installation, 

start-up and commissioning process as required to fulfill the certification of proper installation 

   







1



20"-VTSH   SUBMITTAL CURVE

Full Speed IMPELLER DIAMETER SPHERE

REV. 0 885 V20A1A 18.30 5.0" FLOW BOWL HEAD BOWL EFF Speed

VANES DRIVER DATE BY 9,750 34.0 81 Full

TWO 125 HP 12/10/2014 MD 7,000 26.0 83 Reduced

4,000 23.0 77 Reduced

----- ----- ----- -----

CURVE NO.:  064946C G U A R A N T E E D   V A L U E S

Per ANSI/HI: "For many common solids-bearing liquids, a velocity of about 1,0 m/s (3.0 ft/s) is required to prevent sedimentation in horizontal piping." ref: 1928340-0, 1021702-0, 1893439-2, 1699083

JOB NAME Massillon WWTP

THIS CURVE IS BASED ON THE ACTUAL TEST PERFORMANCE OF A SIMILAR PUMP.  

ONLY THE INDICATED POINT(S) IS GUARANTEED, PER ANSI / HI 14.6 - 2011  GRADE 

1U.

CUSTOMER NAME City of Massillon, OH

AOR = Allowable Operatinng Region  ;  POR = Prefer Operating Region.
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Fairbanks Nijhuis 
Material Specifications 

Item Description Material Specification1 
1 Impeller Cast Iron  A48 Class 30 
4 Pump Shaft Stainless Steel A582 S41600 
7 Discharge Head Steel A36 & A53 
9 Impeller Capscrew Steel SAE J429 Grade 8 
9A Impeller Washer Steel A108 12l14 
13 Top Shaft Sleeve Stainless Steel AISI 304 
16 Bell Wearing Ring Stainless Steel A743 Gr CA40 (410-484 BHN) 
17 Impeller Wear Ring Stainless Steel A743 Gr CA40 (300-350 BHN) 
18 Soleplate Steel A36 
19A Drive Shaft Steel AISI 1045 
19B Top Shaft Stainless Steel A582 S41600 
23 Lineshaft Stainless Steel A582 S41600 
27 Ring, Retainer Stainless Steel AISI 302 
28 Flanged Column Pipe Steel A36 & A53 
28A Head Gasket Tag Board D1170 Grade 3111 
30 Diffuser Bowl Cast Iron A48 Class 30 
31 Shaft Coupling Stainless Steel A582 S41600 
33 Suction Bell Cast Iron A48 Class 30 
41 Throttle Ring, Bowl Stainless Steel A743 Gr CA40 (300-350 BHN) 
50 Connector Bearing Bronze B505 C93200 
51 Enclosing Tube Steel A53 
51A Top Enclosing Tube Steel A53 
51B Enclosing Tube, Bottom Steel A53 
63 Packing Box Cast Iron A48 Class 30 
63A Packing Box Gasket Copper B152 Alloy 110 
63B Packing Box Bearing Bronze B505 C93200 
102 Impeller Key Steel A108 C10180 
126 Water Slinger Rubber Neoprene 
163 Bearing, Lower Bowl Bronze/Rubber B584 C85700/Nitrile 
163B Restrictor Teflon Teflon 
168 Bearing, Upper Bowl Bronze/Rubber B584 C85700/Nitrile 
456 Mechanical Seal Commercial Commercial 
 Hydrocone Aluminum B26 AL 319 
 Bowl Bolting Stainless Steel AISI 304 
 Column Bolting Stainless Steel AISI 304 
 Discharge Head Bolting Stainless Steel AISI 304 
 

                                                      
1  Material specifications are ASTM unless otherwise noted and are for description of chemistry only. 
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Fairbanks Nijhuis 
Technical Data 1 

Column  
Size ....................................................................................................................... 20 
Column O.D. ......................................................................................................... 20 
Wall Thickness ...................................................................................................... 3/8 
Flange O.D. ........................................................................................................... 23-3/4 
Pipe Weight per Ft (Lbs) ....................................................................................... 78.6 

Enclosing Tube  
Size. ...................................................................................................................... 3-1/2  
Schedule ............................................................................................................... 80 
Outside Diameter .................................................................................................. 4 
Tube Weight / Ft. (Lbs)  ........................................................................................ 12.50 
Connector Bearing Spacing; Normal  ................................................................... 60 
Connector Bearing Spacing; Maximum ................................................................ 120 

Flush Water Requirements 
Flow (GPM) ........................................................................................................... 1.0 
Pressure (PSI) ...................................................................................................... 54 

Lineshaft 
Line Shaft Diameter .............................................................................................. 2-7/16 
Weight (Lbs /Foot) ................................................................................................ 15.87 

Bowl Assembly 
Weight (Lbs) .......................................................................................................... 4100 
KT (Thrust Factor), (Lbs/Ft) ................................................................................... 37.8 
KA (Rotor Weight) (Lbs) ......................................................................................... 639 
Wear Ring Nominal Clearance .............................................................................. 0.030 
Nominal Bowl Assembly End Play ........................................................................ 1-1/4 
Nominal Bowl Wall Thickness ............................................................................... 7/8 
Bowl Shaft Diameter At Lower Bearing ................................................................. 3-1/2 

Discharge Head 
Weight (Lbs) .......................................................................................................... 1700 
Discharge Flange Size (150lb ANSI) .................................................................... 20 
Discharge Vent Size (NPT) ................................................................................... 2 
Discharge Gauge Size (NPT) ............................................................................... 1/2 

Sealing Box 
Sleeve O. D.  ......................................................................................................... 2-5/8 
Box I. D.  ............................................................................................................... 3-7/16 
Box Depth ............................................................................................................. 1.39 

Impeller Data 
Inlet Area In2 ...................................................................................................... 184.75 
Maximum Sphere Size ...................................................................................... 5 

WR2 (Lb-Ft2) .......................................................................................................... 179.21 
Weight (Lbs) .......................................................................................................... 406 

Impeller Fastener 
Size ....................................................................................................................... 1-1/4-7 
Tightening Torque (Ft-Lbs) ................................................................................... 300 

                                                      
1 Values shown are in inches unless otherwise noted. 
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Fairbanks Nijhuis 
Minimum Submergence 

 
Use the following chart to determine the submergence required to prevent vortexing.  Submergence is 
measured from the suction bell. 
 
 

VTSH Minimum Submergence 

GPM Inches 
3000 38 
4000 42 
5000 47 
6000 50 
7000 54 
8000 57 
9000 60 

10000 63 
 
 



  CHST-442 

442 Split Seal Data Sheet 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Materials of Construction 
1. Gland: 316 Stainless Steel 

2.  Rotary Holder: 316 Stainless Steel 

3.     Stationary faces:   Carbon* 

4.   Rotary faces: Reaction Bonded Silicon Carbide 

5.   O-rings: Fluorocarbon* (Viton) * 

6. Springs: Elgiloy 

7. Centering Button: Ryton  
8.     Flush Port:  3/8” NPT  

 

 

 

 

 

 
* Standard Construction 
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MS-1000 

Fairbanks Nijhuis 
Style IV Adjustable Coupling 

 
 

Technical Data 
Size .................................................................................................................................... CPAT 2625  
Horsepower Per 100 Rpm ................................................................................................. 33.8 
Thrust Capacity, Lbs. ......................................................................................................... 28500 
Bolts (No. & Size) ............................................................................................................... (6) 1/2 
WR2,  Lbs-In2 ..................................................................................................................... 159.13 
Maximum Bore ................................................................................................................... 2-5/8 
Weight,  Lbs. ...................................................................................................................... 35.08 

Dimensional Data 
A ......................................................................................................................................... 5-3/4 
C ......................................................................................................................................... 3-7/8 
K ......................................................................................................................................... 4-7/16 
M ........................................................................................................................................ 13-13/16 
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A – Motor hub and 
split ring to
NEMA standard 

B – Variable length 
spacer

C – Externally 
adjustable shaft 
nut

D – Pilot fits insure 
repeatable 
concentric 
installation

Product  Descript ion

Metastream® C-Series Couplings incorporate a 
segmented, piloted locating design. This eliminates the
shaft distortion associated with conventional ‘clam shell’ 
coupling designs. The CPLR is for industrial applications
and the CPAT is for higher speed applications:

n Easily adjustable for setting vertical clearance.

n Infinite life.

n Corrosion-resistant phosphate coating on AISI 1040 steel.

n Robust design.

A

B

Design Features

n Designed to transmit torque between vertical mounted
equipment including:

- Vertical Pumps.
- Vertical Turbines.
- Vertical Mixers.

n CPAT meets requirements of API 610 8th Edition.

n Optional materials & coatings available.

n Electrically insulated design available.

Metastream is a registered trademark of John Crane Inc.

C

Type CPLR & CPAT
C-Series Rigid Couplings®
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Dimensions and Technica l  Data

Type CPLR & CPAT
C-Series Rigid Couplings®

D

B
MAX.

F

LLL

ED

Motor Hub

Spacer DDD

K

H

Adjusting Nut

A HH

G

Pump Hub D

HH

E

C

B
MAX.

Hole for
Key Stop

Pin

C

J

Notes:

1. Driver hub bores are in 0.25" increments from 0.875" to and including 3.875" then any diameter up to 10.500". Standard bores are 

to AGMA 9002 Class 2 clearance and keyways to AGMA 9002 commercial tolerance for both driver and driven hubs.

2. John Crane Flexibox does not furnish the key stop pin.

3. 3/8 or 1/2 inch thick split rings are standard options on sizes 2625 thru 3875 and 1/2 or 3/4 inch on size 5000.

4. Adjusting nuts can be supplied blank or threaded. Standard threads are ANSI UN Class 2B, left or right hand.

5. NEMA frame sizes apply to VP and HP series.

Table refers to Standard Range. Modified designs to meet specific customer requirements are available.

Coupling HP/100 Trust Fit NEMA Bolts Bolt
A B C D E F G H J

K
L

Size RPM CAP.-LB Frame Per FLG DIA. STD MIN

1125 2.7 4500 182-215 4 1/4 3.00 1.125 1.75 0.38 2.00 0.375 1.25 0.125 0.016 4.44 1.63 0.89

1625 8.0 11000 254-326 6 5/16 4.00 1.625 2.50 0.44 2.25 0.375 1.50 0.125 0.016 4.44 1.75 0.89

2125 17.9 28500 364-445 6 1/2 5.13 2.125 3.13 0.63 2.69 0.375 1.75 0.125 0.016 4.44 2.63 0.89

2625 33.8 28500 No std 6 1/2 5.88 2.625 3.88 0.63 2.94 * 3.50 0.125 0.016 4.44 2.63 0.89

2875 44.4 28500 No std 6 1/2 6.38 2.875 4.38 0.75 3.44 * 3.50 0.125 0.016 4.44 2.88 0.89

3125 57.0 38000 No std 8 1/2 6.75 3.125 4.63 0.75 4.00 * 3.50 0.125 0.016 4.44 2.88 0.89

3875 109 66000 No std 6 3/4 8.94 3.875 5.88 0.81 4.38 * 4.00 0.125 0.016 4.44 3.13 0.89

5000 310 159000 No std 8 1 11.75 5,000 7.50 1.00 6.00 * 3.00 0.250 0.125 No std 4.50 1.38

6000 404 199000 No std 10 1 13.25 6,000 9.00 1.13 9.25 0.625 2.38 0.250 0.125 No std 4.75 1.63

7250 712 278000 No std 14 1 15.00 7.250 10.75 2.25 10.75 0.750 3.69 0.313 0.125 No std 7.06 1.94

8500 1148 294000 No std 12 1-1/8 17.25 8.500 12.50 2.25 15.00 0.750 3.56 0.313 0.125 No std 7.31 1.94

10500 2164 352000 No std 12 1-1/8 20.50 10.500 15.00 2.75 18.38 0.750 4.19 0.313 0.125 No std 8.31 1.94
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Coupling
M N

P R

Size STD MIN STD MIN

1125 4.00 5.25 8.31 5.50 9.56 6.75

1625 4.50 6.00 8.81 6.13 10.31 7.63

2125 5.38 7.13 9.69 7.88 11.44 9.63

2625 5.88 9.38 10.19 8.38 13.69 11.88

2875 6.88 10.38 11.19 9.63 14.69 13.13

3125 8.00 11.50 12.31 10.75 15.81 14.25

3875 8.76 12.75 13.07 11.76 17.06 15.75

5000 12.00 15.00 No std 16.50 No std 19.50

6000 18.50 20.88 No std 23.00 No std 25.38

7250 21.50 25.19 No std 28.25 No std 31.94

8500 30.00 33.56 No std 37.00 No std 37.00

10500 36.76 40.94 No std 44.76 No std 48.94

Type CPLR & CPAT
C-Series Rigid Couplings®

Conf igurat ions

M N P R

Style 1
Non-spacer style provides easy assembly on driver and
rotating driven equipment shafts. Usually used on 
equipment where there is a minimum of distance
between shaft ends.

Style 2
Non-spacer style with an adjusting nut so that vertical
clearances in the driven equipment may be attained.
Usually used on equipment where there is a minimum 
of distance between shaft ends.

Style 3
Spacer Coupling style offers a spacer whereby the driven
equipment may be worked on without the disassembly or
removal of the driver.

Style 4
Spacer Type Rigid Coupling offers a removable spacer for
easy maintenance of driven equipment and an adjusting
nut assembly, whereby the vertical clearance in the driven
equipment may be attained.

Style 1
Style 2

Style 3
Style 4

e1123509
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Type CPLR & CPAT
C-Series Rigid Couplings®

Select ion Procedure

Balance Recommendat ions

As supplied, standard CPLR and CPAT couplings meet AGMA Balance Class 8 with clearance fit bores. The standard CPAT
coupling meets AGMA Balance Class 9 with transition/interference fit bores. While dynamic balancing is not normally
required, if specified, John Crane Flexibox recommends component balancing. Any potential benefits of assembly balancing
are negated by the installation fits and adjustable nature of the application. Contact John Crane Flexibox if your application
warrants balancing consideration.

Step 1
Determine the shaft diameter of the driver and compare to the
maximum sized hub bore in column B of the dimensions
shown on page 2. If the driver is a standard Nema HP or VP
series motor, use the column marked ‘Fit Nema Frame’ to
determine the coupling size required.

Step 2
Determine the shaft diameter of the driven equipment and
compare to the maximum sized hub bore in column B of the
dimensions shown on page 2. The shaft size of the driven 
equipment should not exceed the maximum bore size to
determine the coupling size.

Step 3
The largest size shaft of either the driver or driven equipment
will determine the ultimate coupling size.

Step 4
Specify the coupling configuration and type, bore size for the
driver and driven equipment hubs, type of fit, and adjusting
nut thread details.

Step 5
Select type CPLR for standard coupling tolerances or type
CPAT for API 610 8th edition tolerances.

For your nearest John Crane facility, please contact one of the locations above.

If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice.

©2006 John Crane   Print 09/06            www.johncrane.com ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request. S-CPLR/CPAT/Eng

Europe
Slough, UK

Tel: 44-1753-224000
Fax: 44-1753-224224

North America
Houston

Tel: 1-713-944-6690
Fax: 1-713-946-8252

Latin America
São Paulo, Brazil

Tel: 55-11-3371-2500
Fax: 55-11-3371-2599

Middle East & Africa
Dubai, United Arab Emirates

Tel: 971-4-3438940
Fax: 971-4-3438970

Asia
Singapore

Tel: 65-6512-5200
Fax: 65-6512-5233
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Fairbanks Nijhuis 

Seal Water Schematic & Specifications 

 

Flow Meter Wiring Diagram1 

 

Specifications 
1. The following water quality standard is recommended as a minimum for water used to flush the 

bearing system of this VTSH pump. 

 pH Value: 6.0-8.0 

 Solids Content: 
Dissolved: 500 PPM (MG/L) 
Suspended: 30 PPM (MG/L) 

 Maximum Particle Size: 60 Microns 

 Maximum Individual Dissolved Ions: 
Hardness: (Ca+, Mg+) 220 PPM (MG/L) 
Calcium Carbonate (CaCO3): 10PPM (MG/L) 
Sulfate (SO4): 50PPM (MG/L) 

 Temperature Range: 35F - 100F. 

2. The flush water system is to be operated as follows: 

 Rubber Bowl Bearings 
1. For moderate service, the bearings must be flushed for a minimum of 5 minutes before 

starting the pump, continuously while in operation and at least 15 minutes after the pump is 
stopped. 

2. Continuous fresh water flushing is required for applications where the fluid may included an 
excessive amount of abrasive fines, sand or grit. 

3. Flow Requirements 

Pump Size Nominal Flow 
(GPM) 

Alarm Flow (GPM) Minimum Pressure 
(PSI) 

20” 1.0 0.5 54 
                                                      
1 Wiring and hook up of flow switch not by Fairbanks Nijhuis 



Safeunit Ultima is specially designed to control seal water 
flow and pressure. This increases the reliability of seals 
used in pumps and process machinery while reducing seal 
water consumption up to 80%. It is designed for use in harsh 
operating environments where high temperature, high 
pressure and chemically aggressive elements are present. 
This makes it ideal for extreme applications found in pulp, 
paper and chemical industry processes, plus a wide variety 
of mining and general industrial uses.

The easy to install Safeunit Ultima not only controls and 
monitors seal water flow and pressure, but also drastically 
reduces seal water consumption. This results in increased 
sealing reliability, longer process equipment uptime plus 
reduced shutdowns and lower maintenance costs.

Extended Operation Area to Optimise Seal Operation in Extreme Conditions

Type SUP for packing or

single flush seals

Type SUQ for non

pressurised quench seals

Type SUD for double

mechanical seals

Safeunit Ultima Options are Available for all Seal Water Control Needs:

SAFEMATIC Safeunit Ultima

e1123509
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  Advanced design to reduce seal water pressure loss

 Rugged heavy duty structure

  Patented cleaning plunger that cleans the display and 
check valve during operation

 Improved accuracy

  Excellent resistance to chemical attacks and corrosion

  Proven regulating valve design providing reliable seal 
performance

  Greater operating temperatures (up to 212°F/100°C)

  Optional 870 psi(g)/60 bar(g) pressure capability

New Improved Operating Area:

 Max. temperature 212°F/100°C 

 Max. pressure 870 psi(g)/60 bar(g)

New Robust Stainless Steel Design

Robust and Compact Seal Water Unit with:

Pressure gauge with memory pin

Flow memory indicator

Flow rate indicator

Push clean button

Low flow alarm option

Flow regulating valvePressure  

regulating  

valve

SAFEMATIC Safeunit Ultima



Mechanical Sealing Systems  
with Safeunit Ultima

Safeunit Ultima Options

Safeunit Ultima type:
  Type SUP

  Type SUQ

  Type SUD

Flow:
  0.75 gpm (3 l/min)

  2 gpm (8 l/min)

  4 gpm (15 l/min)

Pressure area:
  360 psi(g)/25 bar(g)

  870 psi(g)/60 bar(g)

Complete hose assembly:
  Yes

Seal Connections:
  NPT   1/8   1/4   3/8

  R    1/2   Other

Mounting:  Alarm:
  Bracket   Stand   AC-1 (20-250 VAC/DC

     DC-1 (10-36 VDC)

If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to 
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior 
notice. It is dangerous to smoke while handling products made from PTFE. Old and new PTFE products must not be incinerated. ISO 9001 and ISO 14001 
Certified, details available on request.

©2014 John Crane                          Revised 11/14                                         www.johncrane.com                                            B-SafeunitUltima/Eng

For your nearest John Crane facility, please contact one of the locations below.

Europe 
United Kingdom

Tel:  44-1753-224000 
Fax:  44-1753-224224

North America 
United States of America

1-800-SEALING 
Tel: 1-847-967-2400 
Fax: 1-847-967-3915

Latin America 
Brazil

Tel: 55-11-3371-2500 
Fax: 55-11-3371-2599

Middle East & Africa 
United Arab Emirates

Tel: 971-481-27800 
Fax: 971-488-62830

Asia Pacific 
Singapore

Tel: 65-6518-1800 
Fax: 65-6518-1803

SAFEMATIC™ is a registered trademark of John Crane

Type SUP

Type SUQ

Type SUD
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064946SR1.doc  SP-VTSH 

Fairbanks Nijhuis 
Furnished Spare Parts 

Ref. No. Description Quantity 
163, 168   Bowl Bearings    1 Set 
456    Mechanical Seal (repair kit)  1 
9, 9A, 102   Impeller Fastener   1  
16    Bowl Wear Ring    1 
1, 17    Impeller  with Wear Ring   1 
 
Spare parts will be packed in wooden boxes, labeled with Pentair name and address, local representative 
name and address, and list of equipment in box.  

 



064946SR1.doc  PC-1000 

Fairbanks Nijhuis 
Paint Specifications 

Above Ground Coating 

 Coating Manufacturer Tnemec 

 Surface Preparation SSPC-SP6, Commercial Blast Cleanin. 

 Finish Coat Series N69 
Number of Coats One 
Dry Film Thickness 4.0 to 6.0 mils 
Color ANSI G1 Light Grey 
Surfaces to be coated Exterior of Discharge Head 

Exposed portions of the packing box 
Top, unmachined portion of sole plate 

Below Ground Coating 

 Coating Manufacturer Carboline 

 Surface Preparation SSPC-SP10, Near White Blast Cleaning 

 Prime Coat  Bitumastic 300M 
Number of Coats As Required 
Color Black 
Surfaces to be coated Exterior of Bowl Assembly 

Interior and Exterior of Column 
Exterior of Enclosing Tube 
Interior of Discharge Head including packing box exposed surfaces 

 Finish Coat Series N140 Pota-Pox Plus 
Number of Coats As Required 
Dry Film Thickness 16 mils 
Color Black 
Surfaces to be coated Exterior of Bowl Assembly 

Interior and Exterior of Column 
Exterior of Enclosing Tube 
Interior of Discharge Head including packing box exposed surfaces 
Bottom of Sole Plate 
 



HI-BUILD EPOXOLINE II

PRODUCT DATA SHEET

N69 or V69

  PRODUCT PROFILE

GENERIC DESCRIPTION Polyamidoamine Epoxy

COMMON USAGE An advanced generation epoxy for protection and finishing of steel and concrete. It has excellent resistance to abrasion
and is suitable for immersion as well as chemical contact exposure. Contact your local Tnemec representative for a list of
chemicals. This product can also be used for lining storage tanks that contain demineralized, deionized or distilled water.
Note: Series V69 conforms with air pollution regulations limiting Volatile Organic Compounds (VOC) to a maximum of
250 grams/litre (2.08 lbs/gal) in areas requiring less than 100 grams/litre VOC, please refer to the Series L69 data sheet.

COLORS Refer to Tnemec Color Guide. NNote: Epoxies chalk with extended exposure to sunlight. Lack of ventilation, incomplete
mixing, miscatalyzation or the use of heaters that emit carbon dioxide and carbon monoxide during application and initial
stages of curing may cause yellowing to occur.

FINISH Satin

SPECIAL QUALIFICATIONS A two-coat system at 4.0-6.0 dry mills (100-150 dry microns) per coat passes the performance requirements of MMIL-PRF-
4556F for fuel storage.

PERFORMANCE CRITERIA Extensive test data available. Contact your Tnemec representative for specific test results.

Published technical data and instructions are subject to change without notice. The online catalog at www.tnemec.com
should be referenced for the most current technical data and instructions or you may contact your Tnemec representative
for current technical data and instructions.

© May 14, 2010 by Tnemec Co., Inc.

  COATING SYSTEM

PRIMERS Steel: Self-priming or Series 1, 27, 37H, 66, 90E-92, 90-97, 90-1K97, 91-H2O, 94-H2O, 135, 161, 394, 530
Galvanized Steel and Non-Ferrous Metal: Self-priming or Series 66, 161
Concrete: Self-priming or Series 130, 218
CMU: Self-priming or 54-562, 130, 215, 216, 218

TOPCOATS 46H-413, 66, L69, N69, 73, 84, 104, 113, 114, 161, 175, 1028, 1029, 1070, 1071, 1072, 1074, 1074U, 1075, 1075U, 1077,
1078. Refer to COLORS on applicable topcoat data sheets for additional information. NNote: The following recoat times
apply for Series N69/V69: Immersion Service—Surface must be scarified after 60 days. Atmospheric Service—After 60
days, scarification or an epoxy tie-coat is required. Contact your Tnemec representative for specific recommendations.

Published technical data and instructions are subject to change without notice. The online catalog at www.tnemec.com
should be referenced for the most current technical data and instructions or you may contact your Tnemec representative
for current technical data and instructions.

  SURFACE PREPARATION

PRIMED STEEL Immersion Service: Scarify the Series 66, N69/V69 or 161 prime coat surface by abrasive blasting with fine abrasive before
topcoating if it has been exterior exposed for 60 days or longer and N69/V69 is the specified topcoat.

STEEL Immersion Service: SSPC-SP10/NACE 2 Near-White Blast Cleaning
Non-Immersion Service: SSPC-SP6/NACE 3 Commercial Blast Cleaning

GALVANIZED STEEL & NON-
FERROUS METAL

Surface preparation recommendations will vary depending on substrate and exposure conditions. Contact your Tnemec
representative or Tnemec Technical Services.

CAST/DUCTILE IRON Contact your Tnemec representative or Tnemec Technical Services.

CONCRETE Allow new concrete to cure 28 days. For optimum results and/or immersion service, abrasive blast referencing SSPC-
SP13/NACE 6, ICRI CSP 2-4 Surface Preparation of Concrete and Tnemec’s Surface Preparation and Application Guide.

CMU Allow mortar to cure for 28 days. Level protrusions and mortar spatter.

PAINTED SURFACES Non-Immersion Service: Ask your Tnemec representative for specific recommendations.

ALL SURFACES Must be clean, dry and free of oil, grease, chalk and other contaminants.

Published technical data and instructions are subject to change without notice. The online catalog at www.tnemec.com
should be referenced for the most current technical data and instructions or you may contact your Tnemec representative
for current technical data and instructions.

  TECHNICAL DATA

VOLUME SOLIDS 67.0 ± 2.0% (mixed) †

RECOMMENDED DFT 2.0 to 10.0 mils (50 to 255 microns) per coat. NNote: MIL-PRF-4556F applications require two coats at 4.0-6.0 mils (100-150
microns) per coat. Otherwise, the number of coats and thickness requirements will vary with substrate, application
method and exposure. Contact your Tnemec representative.

CURING TIME AT 5 MILS DFT Without 44-700 Accelerator

Temperature To Handle To Recoat Immersion

90°F (32°C) 4 hours 7 hours 6 days

80°F (27°C) 5 hours 8 hours 7 days

70°F (21°C) 7 hours 10 hours 7 days

60°F (16°C) 8 hours 12 hours 9 days

50°F (10°C) 12 hours 16 hours 12 days

Curing time varies with surface temperature, air movement, humidity and film thickness. NNote: For faster curing and low-
temperature applications, add No. 44-700 Epoxy Accelerator; see separate product data sheet.

VOLATILE ORGANIC COMPOUNDS N69 - UUnthinned: 2.40 lbs/gallon (285 grams/litre)
Thinned 10% (No. 4 Thinner): 2.80 lbs/gallon (334 grams/litre)
Thinned 10% (No. 60 Thinner): 2.80 lbs/gallon (335 grams/litre)

V69 - UUnthinned: 1.95 lbs/gallon (234 grams/litre)
Thinned 2.5%: 2.08 lbs/gallon (250 grams/litre) †

HAPS N69 - UUnthinned: 2.40 lbs/gal solids
Thinned 10% (No. 4 Thinner): 3.25 lbs/gal solids
Thinned 10% (No. 60 Thinner): 2.40 lbs/gal solids

V69 - UUnthinned: 2.05 lbs/gal solids
Thinned 2.5%: 2.30 lbs/gal solids)

THEORETICAL COVERAGE 1,074 mil sq ft/gal (26.4 m²/L at 25 microns). See APPLICATION for coverage rates. †

Page 1 of 2



NUMBER OF COMPONENTS Two: Part A (amine) and Part B (epoxy)

PACKAGING 5 gallon (18.9L) pails and 1 gallon (3.79L) cans — Order in multiples of 2.

NET WEIGHT PER GALLON N69: 13.67 ± 0.25 lbs (6.10 ± .11 kg) (mixed)     V69: 14.01 ± 0.25 lbs (6.36 ± .11 kg) (mixed) †

STORAGE TEMPERATURE Minimum 20°F (-7°C)     Maximum 110°F (43°C)

TEMPERATURE RESISTANCE (Dry) Continuous 250°F (121°C)     Intermittent 275°F (135°C)

SHELF LIFE Part A: 24 months; Part B: 12 months at recommended storage temperature.

FLASH POINT - SETA N69 & V69 Part A: 82°F (28°C)     N69 Part B: 93°F (34°C)     V69 Part B: 86°F (30°C)

HEALTH & SAFETY Paint products contain chemical ingredients which are considered hazardous. Read container label warning and Material
Safety Data Sheet for important health and safety information prior to the use of this product.
Keep out of the reach of children.

© May 14, 2010 by Tnemec Co., Inc.

PRODUCT DATA SHEET

HI-BUILD EPOXOLINE II | N69 or V69

  APPLICATION

COVERAGE RATES  Dry Mils (Microns)  Wet Mils (Microns)  Sq Ft/Gal (m²/Gal)

 Suggested (1)   6.0 (150)   9.0 (230)  179 (16.6)

 Minimum   2.0  (50)   3.0  (75)  537 (49.9)

 Maximum  10.0 (250)  15.0 (375)  107 (10.0)

Dense Concrete & Masonry: From 100 to 150 sq ft (9.3 to 13.9 m²) per gallon.
CMU: From 75 to 100 sq ft (7.0 to 9.3 m²) per gallon.
(1) Note for Steel: Roller or brush application requires two or more coats to obtain recommended film thickness. Also,
Series N69 can be spray applied to an optional high-build film thickness range of 8.0 to 10.0 dry mils (205 to 255 dry
microns) or 11.5 to 14.5 wet mils (209 to 370 wet microns). Allow for overspray and surface irregularities. Film thickness
is rounded to the nearest 0.5 mil or 5 microns. Application of coating below minimum or above maximum recommended
dry film thicknesses may adversely affect coating performance. †

MIXING l. Start with equal amounts of both Parts A & B.
2. Using a power mixer, separately stir Parts A & B.
3. (For accelerated version. If not using 44-700, skip to No. 4.)
Add four (4) fluid ounces of 44-700 per gallon of Part A while Part A is under agitation.
4. Add Part A to Part B under agitation, stir until thoroughly mixed.
5. Both components must be above 50°F (10°C) prior to mixing. For application of the unaccelerated version to surfaces
between 50°F to 60°F (10°C to 16°C) or the accelerated version to surfaces between 35°F to 50°F (2°C to 10°C), allow
mixed material to stand 30 minutes and restir before using.
6. For optimum application properties, the material temperature should be above 60°F (16°C).
Note: The use of more than the recommended amount of 44-700 will adversely affect performance.

THINNING Use No. 4 or No. 60 Thinner. For air spray, thin up to 10% or 3/4 pint (380 mL) per gallon. For airless spray, roller or
brush, thin up to 5% or 1/4 pint (190 mL) per gallon. NNote: When using Series V69, a maximum of 2.5% of No. 4 Thinner
may be used to comply with VOC regulations.

POT LIFE Without 44-700     15 hours at 50°F (10°C)     5 hours at 77°F (25°C)     3 hours at 100°F (38°C)
With 44-700     8 hours at 35°F (2°C)     4 hours at 77°F (25°C)     1 hour at 100°F (38°C)

APPLICATION EQUIPMENT Air Spray ‡

 Gun  Fluid Tip  Air Cap  Air Hose ID  Mat’l Hose ID  Atomizing
Pressure  Pot Pressure

 DeVilbiss JGA  E  765 or 704  5/16” or 3/8”
(7.9 or 9.5 mm)

 3/8” or 1/2”
(9.5 or 12.7

mm)

 75-100 psi
(5.2-6.9 bar)

 10-20 psi
(0.7-1.4 bar)

Low temperatures or longer hoses require higher pot pressure.

Airless Spray ‡

Tip Orifice  Atomizing Pressure  Mat’l Hose ID  Manifold Filter

 0.015”-0.019”
(380-485 microns)

 3000-4800 psi
(207-330 bar)

 1/4” or 3/8”
(6.4 or 9.5 mm)

 60 mesh
(250 microns)

Use appropriate tip/atomizing pressure for equipment, applicator technique and weather conditions.
‡ Spray application of first coat on CMU should be followed by backrolling. NNote: Application over inorganic zinc-rich
primers: Apply a wet mist coat and allow tiny bubbles to form. When bubbles disappear in 1 to 2 minutes, apply a full
wet coat at specified mil thickness.
Roller: Use 3/8” or 1/2” (9.5 mm or 12.7 mm) synthetic woven nap roller cover. Use longer nap to obtain penetration on
rough or porous surfaces.
Brush: Recommended for small areas only. Use high quality natural or synthetic bristle brushes.

SURFACE TEMPERATURE Minimum 50°F (10°C)     Maximum 135°F (57°C)
The surface should be dry and at least 5°F (3°C) above the dew point. Coating will not cure below minimum surface
temperature.

CLEANUP Flush and clean all equipment immediately after use with the recommended thinner or MEK.

† Values may vary with color.

PRODUCT DATA SHEET

HI-BUILD EPOXOLINE II | N69 or V69

WARRANTY & LIMITATION OF SELLER'S LIABILITY: Tnemec Company, Inc. warrants only that its coatings represented herein meet the formulation standards of Tnemec Company, Inc. THE
WARRANTY DESCRIBED IN THE ABOVE PARAGRAPH SHALL BE IN LIEU OF ANY OTHER WARRANTY, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. THERE ARE NO WARRANTIES THAT EXTEND BEYOND THE DESCRIPTION ON THE FACE HEREOF. The
buyer's sole and exclusive remedy against Tnemec Company, Inc. shall be for replacement of the product in the event a defective condition of the product should be found to exist and the
exclusive remedy shall not have failed its essential purpose as long as Tnemec is willing to provide comparable replacement product to the buyer. NO OTHER REMEDY (INCLUDING, BUT NOT
LIMITED TO, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR LOST PROFITS, LOST SALES, INJURY TO PERSON OR PROPERTY, ENVIRONMENTAL INJURIES OR ANY OTHER INCIDENTAL
OR CONSEQUENTIAL LOSS) SHALL BE AVAILABLE TO THE BUYER. Technical and application information herein is provided for the purpose of establishing a general profile of the coating and
proper coating application procedures. Test performance results were obtained in a controlled environment and Tnemec Company makes no claim that these tests or any other tests, accurately
represent all environments. As application, environmental and design factors can vary significantly, due care should be exercised in the selection and use of the coating.

        Tnemec Company Incorporated 6800 Corporate Drive    Kansas City, Missouri 64120-1372   1-800-TNEMEC1   Fax: 1-816-483-3969   www.tnemec.com
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Selection & Specification Data 
 
Generic Type Coal Tar Epoxy 
  
Description Renowned high build coal tar epoxy for 

protection of steel and concrete in single or 
two-coat applications in a broad variety of 
aggressive industrial applications. 

  
Features  Excellent chemical, corrosion and abrasion 

resistance 
  High-build up to 24 mils (610 microns)  in a 

single coat 
  Compatible with controlled cathodic 

protection 
 Meets or exceeds all requirements of: 

 •Corp of Engineers C-200, C200a 
 •AWWA C-210-92 for exterior 
 •SSPC-Paint 16 
 •Steel Tank Institute Corrosion Control  

System STI-P3

  
Color Black (0900) 
  
Finish Gloss. Will discolor, chalk and lose gloss in 

sunlight exposure. 
  
Primers Self-priming, Carboguard 888 or others as 

recommended. 
  
Topcoats Not recommended 
  
Dry Film 
Thickness 

16.0 mils (400 microns) in one or two coats.  
Total dry film thickness less than 8 mils (200 
microns) or in excess of 24 mils (610 microns) 
not recommended. 

  
Solids Content By Volume: 74% ± 2%  
  
Theoretical 
Coverage Rate 

1187 mil ft2 (29.1 m2/l at 25 microns) 
Allow for loss in mixing and application 

  
VOC Values As supplied: 1.85 lbs/gal (222 g/l) 

Thinned: 
20 oz/gal w/ #10:* 2.6 lbs/gal (309 g/l) 
25 oz/gal w/ #10: 2.7 lbs/gal (327 g/l)  
These are nominal values.  
*Maximum thinning for 250 g/l restricted areas 
is 6 oz/gal. 

  
Dry Temp. 
Resistance 

Continuous: 350°F (177°C) 
Non-Continuous: 370°F (190°C) 

  
Wet Temp. 
Resistance 

Immersion temperature should not exceed 
120°F (49°C). 

  
Limitations Do not use for potable water requirements 
  
  
  
  
  
  

Substrates & Surface Preparation 
 
General Surfaces must be clean and dry. Employ 

adequate methods to remove dirt, dust, oil 
and all other contaminants that could interfere 
with adhesion of the coating. 

  
Steel Immersion: SSPC-SP10 

Non-Immersion: SSPC-SP6. SSPC-SP2 or 
SP3 as minimum requirement imparting 
proper profile. 
Surface Profile: 2.0-3.0 mils (50-75 micron) 

  
Concrete Concrete must be cured 28 days at 75°F 

(24°C) and 50% relative humidity or 
equivalent. Prepare surfaces in accordance 
with ASTM D4258 Surface Cleaning of 
Concrete and ASTM D4259 Abrading 
Concrete. Voids in concrete may require 
surfacing. 

  
  

Performance Data 
 

Test Method System Results 
Report 

#  

ASTM D4060 
Abrasion 

Blasted Steel 
2 cts. 300M 

130 mg. loss after 
1000 cycles. CS17 

wheel, 1000 gm 
load. 

02877 

ASTM D4541 
Adhesion 

Blasted Steel 
2 cts. 300M 

1443 psi 
(Pneumatic) 

02877 

ASTM D2794 
Impact 

Blasted Steel 
2 cts. 300M 

Impact site diameter. 
Inches: 3/8, 3/8, ½ 
100 in/lbs Gardner 
Impactor at ½ in. 

diam. 

02877 

ASTM B117 
Salt Fog 

Blasted Steel 
2 cts. 300M 

No blistering, rusting 
or delamination. No 

measurable 
undercutting at 

scribe after 2000 
hrs. 

02938 

Test reports and additional data available upon written request. 
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Application Equipment 
 

Listed below are general equipment guidelines for the application of this 
product.  Job site conditions may require modifications to these guidelines 
to achieve the desired results. 
General Guidelines: 
 
Spray 
Application 
(General) 

This is a high solids coating and may require 
adjustments in spray techniques. Wet film thickness 
is easily and quickly achieved. The following spray 
equipment has been found suitable and is available 
from manufacturers such as Binks, DeVilbiss and 
Graco.  
 

Conventional 
Spray 

Pressure pot equipped with dual regulators, 3/8” I.D. 
minimum material hose, with 50' maximum material 
hose .086” I.D. fluid tip and appropriate air cap. 

  
Airless Spray Pump Ratio:  30:1 (min.)* 
 GPM Output: 3.0 (min.) 
 Material Hose: ½” I.D. (min.) 
 Tip Size:  .023-.035” 
 Output PSI: 2100-2500 
 Filter Size:  30 mesh 

*Teflon packings are recommended and available 
from the pump manufacturer. 

  

Brush & Roller 
(General) 

Recommended for touch up, striping of weld seams 
and hard-to-coat areas only. Avoid excessive re-
brushing or re-rolling. 
 

Brush Use a medium bristle brush. 
  
Roller Use a short-nap synthetic roller cover with phenolic 

core.  
  

Mixing & Thinning 
 
Mixing Power mix separately, then combine and power mix 

for a minimum of two minutes. DO NOT MIX 
PARTIAL KITS. 

  

Ratio 4:1 Ratio (A to B) 
  

Thinning Up to 20 oz/gal (16%) w/ #10 
Up to 25 oz/gal (20%) w/ #10 for the first coat 
application to concrete. Use of thinners other than 
those supplied or recommended by Carboline may 
adversely affect product performance and void 
product warranty, whether expressed or implied. 

  

Pot Life 75°F (24°C) 2 Hours 
90°F (32°C) 1 Hour 

 Pot life ends when coating loses body and begins to 
sag.  

  

Cleanup & Safety 
 

Cleanup Use Thinner #2 or Acetone. In case of spillage, 
absorb and dispose of in accordance with local 
applicable regulations. 

  

Safety Read and follow all caution statements on this 
product data sheet and on the MSDS for this 
product. Employ normal workmanlike safety 
precautions. Hypersensitive persons should wear 
protective clothing, gloves and use protective cream 
on face, hands and all exposed areas. 

  

Caution This product contains flammable solvents. Keep 
away from sparks and open flames. All electrical 
equipment and installations should be made and 
grounded in accordance with the National Electric 
Code. In areas where explosion hazards exist, 
workmen should be required to use non-ferrous 
tools and wear conductive and non-sparking shoes. 

  
  
  

Application Conditions 
 

Condition Material Surface Ambient Humidity 

Normal 
60-85°F 

(16-29°C) 
60-85°F 

(16-29°C) 
60-85°F 

(16-29°C) 
0-80% 

Minimum 
50°F 

(10°C) 
50°F 

(10°C) 
50°F 

(10°C) 
0% 

Maximum 
90°F 

(32°C) 
125°F 
(52°C) 

110°F 
(43°C) 

90% 

Condensation due to substrate temperatures below the dew point can 
cause flash rusting on prepared steel and interfere with proper adhesion to 
the substrate. Special application techniques may be required above or 
below normal application conditions. 
 

Curing Schedule 
 

Surface 
Temp. & 

50% 
Relative 
Humidity 

 
Dry to 
Touch 

 
Minimum 
Recoat 
Time 

 
Maximum 

Recoat 
Time 

 
Cure for 

Immersion 

50°F (10°C) 8 Hours 10 Hours 24 Hours 14 Days 

75°F (24°C) 4 Hours 6 Hours 24 Hours 7 Days 

90°F (32°C) 2 Hours 3 Hours 24 Hours 5 Days 
These times are based on a 16.0 mil (400 micron) dry film thickness. Higher 
film thickness, insufficient ventilation, high humidity or cooler temperatures 
will require longer cure times. Excessive humidity or condensation on the 
surface during curing can interfere with the cure, can cause discoloration 
and may result in a surface haze. Any haze or blush must be removed by 
water washing before recoating. If the maximum recoat time is exceeded, 
the surface must be abraded by sweep blasting prior to the application of 
additional coats. Holiday Detection (if required): Wet sponge types may be 
used if the dry film thickness is below 20 mils (500 microns). High voltage 
spark testing should be used when the dry film thickness exceeds 20 mils 
(500 microns). Refer to NACE RP0188-90 for specific procedures. 
 

Packaging, Handling & Storage 
 
Shipping Weight 
(Approximate) 

1.25 Gallon Kit 
12 lbs (6 kg) 

5 Gallon Kit 
50 lbs (26 kg) 

  
Flash Point (Setaflash) 75°F (24°C) for Part A 
 >200°F (93°C) for Part B 
  
Storage (General) Store Indoors.    
  
Storage Temperature  
 & Humidity 

40° -110°F (4°-43°C) 
0-100% Relative Humidity 

  
Shelf Life Part A: Min. 12 months at 75°F (24°C) 

Part B: Min. 24 months at 75°F (24°C) 
 
 
 
 
 
 
 
 
 

 
 
  

*Shelf Life: (actual stated shelf life) when kept at 
recommended storage conditions and in original 
unopened containers.
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