RFO2-38065

22221402

SECTION 15135

CENTRIFUGAL PUMPS


April 2002

PART 1 GENERAL


1.1 REFERENCES


1.2 DESIGN REQUIREMENTS


1.3 SUBMITTALS


1.4 GENERAL REQUIREMENTS

PART 2 PRODUCTS


2.1 GENERAL PUMP REQUIREMENTS

2.2 PURCHASER SELECTIONS FOR API-610 STANDARD

PART 3 EXECUTION

3.1 INSTALLATION

3.2 VIBRATION ANALYZER


3.3 PUMP ACCEPTANCE


PART 4 API-610 DATA SUMMARY SHEETS

-- End of Section Table of Contents --

PART 1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this section to the extent

referenced:

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) ASME B16.1 (1989) Cast Iron Pipe Flanges and Flanged Fittings

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA) AFBMA 11 (1990) Load Ratings and Fatigue Life for Roller Bearings

HYDRAULIC INSTITUTE (HI) HI-01 (1994) Standards for Centrifugal, Rotary and Reciprocating Pumps

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)

ISO 2858 (1975) End Suction Centrifugal Pump (Rating 16 Bar) Designation Nominal Duty Point and Dimensions

ISO 5199 (1986) Technical Specifications for Centrifugal Pumps, Class II

ISO 7005-2 (1988) Metallic Flanges Part 2: Cast Iron Flanges

ISO 1940/1 (1986) Mechanical Vibration Balance Quality Requirements of Rigid Rotors - Part 1: Determination of Permissible Residual Unbalance

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1 (1998) Rev. 1: Motors and Generators

1.2 DESIGN REQUIREMENTS

Acceptable maximum impeller diameter calculations shall not be based on

percentage of impeller diameter range for a given casing. Shop drawings

will be approved only if complete performance curves for all impeller sizes for a given casing are included in the submittal.

Pumps shall be suitable for operation at indicated temperature without

vapor binding and without cavitation under specified operating conditions.

Design Analysis and Calculations shall show NPSH (net positive suction

head) calculations for centrifugal pumps. Equipment and Performance Data consisting of pump curves (gallons per minute versus total head in feet) shall be provided for each type centrifugal pump.

1.3 SUBMITTALS

The following shall be submitted in accordance with Section 01330, "Submittal Procedures," in sufficient detail to show full compliance with the specification:

SD-02 Shop Drawings

Fabrication drawings for the proposed equipment pumps shall be submitted along with installation recommendations and drawings.

SD-03 Product Data

The following shall be submitted for centrifugal pumps in accordance with any applicable portion of this section, and API-610.

· Equipment Performance Curves and Data 

· Equipment Installation and Foundation Data


SD-04 Installation Review Comments

Three copies of the NASA plans and specifications shall be provided to the vendor for review and comment. The vendor shall submit the following in accordance with part 3.1.1 Installation Plan Review of this section.

· Redline comments of installation plans and specifications.


SD-05 Design Data

Design Analysis and Calculations shall be submitted for centrifugal pumps in accordance with any applicable portion of this section, and API-610.

SD-06 Test Reports

Test reports for pumps shall be submitted on the material and performance tests as specified.
Do we want to list any type of tests here?
SD-07 Certificates

Certificates shall be submitted for the items showing conformance with the referenced standards. 

1.4 GENERAL REQUIREMENTS

This specification includes design, building , and performance features of centrifugal water pumps. Pumps provided shall conform to API-610, HI-01, ISO 5199 standards for centrifugal pumps, and to requirements specified herein.
PART 2 PRODUCTS

2.1 GENERAL PUMP REQUIREMENTS

Products with the same duty condition, classification, and accessories, or with specified accessory deviation, shall be identical and the product of one manufacturing source.

The connected load of each driver shall not exceed its nameplate horsepower rating over the allowable operating range as defined by API-610. 

The vendor shall provide limited end float couplings for each sleeve bearing pump. The vendor shall coordinate coupling requirements with the motor supplier. Provide the driver half coupling to the motor supplier for installation on the motors at the factory.


2.2 SPECIFIC API-610 PUMP REQUIREMENTS

The supplied equipment shall conform to the entire API-610 standard. The following are purchaser selections for pump options in accordance with the API-610 standard. They are numbered to correspond with the API-610 sections.

API-610:1.2.2
The supplied pumps shall conform to U.S. Dimensions and applicable U.S. standards.

API-610:2.1.3
The pump rated operating point shall be 2500 gpm at 900 psig. Other operating conditions will occur please refer to the following chart:


	Facility
	No. Pumps Operating
	Flow Rate

Per Pump (gpm)
	Pressure

(psig)
	% Run

Time

	IHF
	5
	2500
	900
	45

	PTF
	2
	2100
	900
	20

	AHF
	2
	1950
	900
	30

	Dummy Load
	1
	1000
	900
	5

	Bypass
	1-5
	-
	-
	-



The actual IHF, PTF and AHF operating flow rates and pressures will match pump curve except when maximum preferred condition (typically 120% of best efficiency point unless otherwise agreed upon between the Contracting Officer and the vendor) is being maintained by pump management valves.


The actual Dummy Load flow rate and pressure may match pump curve unless minimum preferred condition (typically 70% of best efficiency point unless otherwise agreed upon between the Contracting Officer and the vendor) is being maintained by bypass valves.

The Bypass operation is frequently used to test the facility after major maintenance or repairs. The output of the pumps is bypassed and slowly returned to the facility. The pressure in the facility is slowly increased and held at various points for leaks/failures inspection. During such operation the pump shall be  operating at their minimum preferred condition (typically 70% of best efficiency point unless otherwise agreed upon between the Contracting Officer and the vendor).

API-610:2.1.11
The pump will be used in parallel operation and shall have stable head/capacity curves (continuous head rise to shutoff). The head rise shall be at least 10% of the head at rated capacity. If a discharge orifice is used as a means of providing continuous rise to shutoff, this use shall be stated in the proposal.
API-610:2.1.27
The vendor shall review and comment on purchaser piping and foundation drawings.

API-610:2.1.29
The pumps will be installed in an outdoor location without roof or shelter. Ambient temperature ranges from 20 to 100 degrees F, humidity is 40% to 100%. Installation altitude is sea-level. Mist from cooling spray (normal city water) of neighboring equipment is typically present in the installation area.

API-610:2.3.3.11
Pressure gauge connections at the suction and discharge shall be provided.

API-610:2.7.3
Mechanical seals shall be supplied with the pumps. Seals are not specified to comply with API-682, unless recommended by manufacturer. Seals shall conform to 2.7.3.1 through 2.7.3.23 of API-610.

2.7.3.1 THRU 2.7.3.23?
API-610:2.8.2.6
The vendor shall furnish a detailed report of the lateral, torsional, and vibration analysis as specified in API-610.

API-610:2.9.1.1
Bearings shall be hydrodynamic radial and thrust, unless other recommendation by manufacturer to extend operational life or decrease periodic maintenance.

API-610:2.9.2.11
Bearing housings shall have a threaded connections for permanently mounting vibration transducers.

API-610:2.9.2.12
A flat surface, 1-in diameter, for magnetic based vibration detection shall also be provided for start-up condition testing.

API-610:2.11.1.1
The pump shall be of class C-6 materials at a minimum.

API-610:2.11.1.7
Vendor shall supply chemical and mechanical data of the pressure casting, impellers and shafts at the temperature for which the material will be operated.

API-610:2.11.1.8
The process fluid, de-ionized water, is itself a corrosive agent. A Nalco product, Elimin-OX, is used in the water treatment to remove oxygen. In addition a gaseous nitrogen blanket is kept in the tank (at atmospheric pressure) to prevent oxygen absorption from the air. No other corrosive agents are present in the water.

API-610:2.11.1.11
Hydrogen sulfide (H2S) is not present in the process fluid.

API-610:2.11.2.5
Casting repair procedures shall be submitted to the Contracting Officer for approval.

2.11.3.4.2?
API-610:2.11.3.5.6
Suction and discharge nozzle welds shall be inspected in accordance with 2.11.3.4.2. In addition, magnetic particle or liquid penetrant inspection of auxiliary connection welds shell be performed. Ultrasonic or radiographic inspection of any casing welds shall be performed. Weld testing procedures shall be submitted for purchaser approval.

API-610:2.11.4.5
The minimum design metal temperature for establishing impact test requirements shall be 20 degrees F.

API-610:3.1.1
For driver information, See specification: Section 16400 Medium-Voltage Motors


API-610:3.1.3
The driver motors will be across-line started. The pumps will be started against a closed check valve until the pressure matched the parallel output condition. 

API-610:3.1.5
For driver information, See specification: Section 16400 Medium-Voltage Motors I didn’t see this information in Section 16400 as referenced.  Please confirm information is there.
API-610:3.3.6
Vendor shall test to demonstrate stiffness of assembly and baseplate.

API-610:3.3.18
Vendor shall make recommendation in proposal if the baseplate contact surfaces should be left free of paint/primer for cementitious grout adhesion.

API-610:3.4.3.1
The vendor shall supply, install and test two radial vibration probes in each bearing housing, two axial position probes at the thrust end of each machine, and a one event per revolution probe in each machine. The detectors, their mounting, and their calibration shall be supplied, installed and tested in accordance with API-670.

API-610:3.4.3.2
The thrust and radial bearings shall be fitted with bearing metal temperature detectors. The detectors, their mounting, and their calibration shall be supplied, installed and tested in accordance with API-670. Provide a separate conduit box with terminal boards mounted on the pump base for vibration, temperature, and other sensors.  Pre-wire all leads in conduit to the terminal boards. 

API-610:3.4.3.3
Connection cables shall be supplied, such that the detector may be connected to a monitor without disassembly of the pump/motor.
API-610:3.5.2.6
Chlorides are not present in the process fluid.

API-610:4.1.4
The Contracting Officer, or a representative, shall witness performance testing of one of the ordered pumps. The vendor shall provide 21 days notification for performance testing within the United States, and 30 days notification for performance testing outside of the United States.

API-610:4.1.6
The Contracting Officer, or designated representative, shall indicate compliance in accordance with the inspector’s checklist by initialing, dating, and submitting the completed checklist to the Contracting Officer.

API-610:4.2.3.2
The hardness of parts shall be verified as being within allowable. The method, extent, documentation and witnessing of the tests shall be mutually agreed upon by the Contracting Officer and the vendor.

API-610:4.3.1.2
The vendor shall submit for review and comment detailed procedures for all running test and specified optional tests including acceptance for all monitored parameters. 


API-610:4.3.4
NPSHR shop tests for 3% Head Drop shall be performed, witnessed and documented in accordance with 4.3.4.1.2 and 4.3.4.1.3.

API-610:4.3.4.1.1
NPSHR data shall be taken at rated condition and 120% of Best Efficiency Point, or 120% Rated condition, or whatever the Contracting Officer and the vendor agree as to being the maximum preferred operating condition.

4.3.4.1.2?

4.3.4.1.3?

API-610:4.4.1
The vendor shall provide in the proposal the type of shipping from the manufacturing/assembly facility to NASA Ames Research Center. All parts and materials shall be suitable prepared for the type of shipping with regards to support, restraint, damage protection, and corrosion protection.

API-610:5.2.5.2.4
Thrust bearing sizing shall be reviewed and approved by the Contracting Officer.
API-610:6.1.3
A coordination meeting shall be held within 4 weeks of the purchase commitment.

API-610:6.2.5
The vendor shall furnish a list of procedures for any special or optional tests that have been specified by the purchaser or proposed by the vendor.

PART 3 EXECUTION

3.1 INSTALLATION

Installation of the supplied equipment is not part of this contract. 


3.1.1 Installation Plan Review


After award, the Contracting Officer shall provide the vendor with three draft copies of the installation plans and specifications generated by NASA. The vendor shall review and comment on government installation drawings and specifications. 


The vendor shall be responsible for reviewing the installation plans to accommodate all equipment supplied by this contract. The motor driver manufacturer shall also review the plans to accommodate their products. 


Within 21 days of receipt of the plans and specifications, the vendor shall submit one set of the original plans and specification provided by NASA with redline comments and recommendations by the vendor, and one set of the original plans and specifications with redline comments by the motor-driver manufacturer.


3.1.2 Installation Support Services


On site installation support is not included in this contract. Provisions for a manufacturer technical representative for on site inspection, equipment testing, startup assistance, and instruction of operation and maintenance personnel will be procured separately.


3.3 VIBRATION ANALYZER

Contractor shall use an FFT analyzer to measure vibration levels. It shall

have the following characteristics: A dynamic range greater than 70 dB; a

minimum of 400 line resolution; a frequency response range of 5Hz-10

KHz(300-600000 cpm); the capacity to perform ensemble averaging, the

capability to use a Hanning window; auto-ranging frequency amplitude; a

minimum amplitude accuracy over the selected frequency range of plus or

minus 20 percent or plus or minus 1.5 dB.


An accelerometer, either stud-mounted or mounted using a rare earth, low

mass magnet and sound disk(or finished surface) shall be used with the FFT

analyzer to collect data. The mass of the accelerometer and its mounting

shall have minimal influence on the frequency response of the system over

the selected measurement range.

3.3 PUMP ACCEPTANCE

Prior to final acceptance, vibration analysis shall verify pump conformance to specifications.  Vibration levels shall not be more than .075 in/sec at 1 times run speed and at pump frequency, and .04 in/sec at other multiples of run speed.




Pump shall be operated and demonstrated to be non-overloading at any

operating point and that the flow capacity is as specified. Final test

reports shall be provided to the Contracting Officer. Reports shall have a

cover letter/sheet clearly marked with the System name, Date, and the words “Final Test Reports”.

PART 4 API-610 DATA SUMMARY SHEETS

The following five pages are summary data sheets from API-610 and are included in this section. 
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