PROGRESSIVE CAVITY PUMPSPRIVATE 

PART 1
GENERAL (TSL-P-1, 2)
1.01
SCOPE
The work described in this Section includes furnishing all labor, materials, equipment, tools and incidentals required for a complete and operable installation of progressive cavity pumps, variable speed drives as applicable, motors and controls. All equipment shall be installed, adjusted, tested and placed in operation in accordance with these Specifications and the manufacturer's recommendations.

1.02
DESIGN REQUIREMENTS
A. Each pump shall be designed and constructed to operate satisfactorily with a minimum of noise, vibration, cavitation and a reasonable long service life when operated continuously or intermittently. Pumps shall be located and connected as shown on the Drawings.

B. Pumps shall be designed for the operating conditions indicated as scheduled in Table 1 of this Section. The operating range of the pump shall include rated head and maximum head conditions. The pump shall be non-overloading throughout this operating range.

C. Pumps will be used in the service of pumping municipal water treatment plant alum or ferric sulfate sludge. Anthracite filter media will also be present.

1.03
FACTORY TESTING
A. Each pump shall be factory tested prior to shipment.

B. The test shall consist of checking the unit at its rated speed over the full head range and at shutoff for capacity, efficiency and brake horsepower to properly establish the performance curve.

C. Certified copies of test reports for each pump shall be submitted to the Engineer for approval before shipment. The test reports shall indicate the suction conditions and shall show in graphic form the following information:

1. Capacity vs. head curve in U.S. gallons per minute and feet.

2. Efficiency vs. flow curve in percent.

3. Brake horsepower vs. flow curve

4. Speed of rotation

5. Certified bearing life calculations in accordance with AFBMA standards. Speed of rotation. 

D. The standards of the Hydraulic Institute shall govern all procedures and calculations of these tests.

E. The Engineer shall be given sufficient notice prior to performance testing of all pumping equipment. The Owner and Engineer may witness performance tests at their own expense. Manufacturer shall grant reasonable access to the production and shop test areas during manufacturing and testing.

F. The manufacturer shall demonstrate to the Engineer, if required, that all equipment meets all the standard test procedures.

G. If the results of the factory tests fail to demonstrate compliance with the requirements of this Section, the Contractor shall modify and/or replace the deficient pumps as necessary at no additional cost to the Owner and shall re-submit certified factory test reports on the modified or replacement pump.

1.04
SUBMITTALS

A.
Submit shop drawings in accordance with the requirements of Section 01340 of these Specifications.

B. Operation and maintenance manuals shall be furnished in accordance with the requirements of Section 01730 of these Specifications.

C. Certification shall be furnished in accordance with the requirements of Section 01655 of these Specifications.

1.05 
STORAGE AND PROTECTION

A.
Pumps shall be stored and protected in accordance with the requirements of Section 01611 of these Specifications.

B. Pumps shall be completely drained prior to shipment. Suction and discharge ports shall be provided with plastic plugs. Each pump shall be secured to a wooden skid to facilitate handling and storage.

1.06
QUALITY ASSURANCE
A. The manufacturer shall furnish written certification to the Engineer that all equipment furnished complies with all applicable requirements of these Specifications.

B. The pump manufacturer shall have unit responsibility for all items specified in this Section. Unit responsibility shall require that all items be products of, or warranted by, the pump manufacturer. The manufacturer shall be responsible for all coordination between components and provide all submittals, installation and start-up services and certifications on the equipment as a unit. 

PART 2
PRODUCTS
2.01
ACCEPTABLE MANUFACTURERS
Progressive cavity pumps shall be manufactured by Moyno, Netzsch, or seepex. Pump mechanical variable speed drive and motor shall be furnished by pump manufacturer as an integral unit. Starter shall be furnished by others under Division 16.

2.02
MATERIALS AND CONSTRUCTION
A.
The pumps shall be heavy duty, positive displacement, progressive cavity type. Mounting features will allow the normal vertical port to be rotated to 90 degree intervals perpendicular to the center of the pump.

B. The body castings of the pumps shall be thick-walled cast iron. The suction housing shall incorporate two rectangular inspection ports, 180 degrees apart and provide access to the universal joint(s) within the suction housing. All cast parts will be smooth and free of sand holes, blowholes and other defects.

C. Suction and discharge connections shall be flanged conforming to ANSI B16.1, Class 1, 125 lb.

D. The rotor shall be a machined and polished chrome-plated, single helix. It shall have a nominal chrome plate of 0.020-inch for a maximum abrasion resistance. The chrome plating shall provide a minimum Rockwell "C" value of 57 to 60.

E. The stator shall have double helix two stage design, and shall be chemically bonded to a steel tube. The stator material shall be one piece medium high acrylonitrile Buna “N" rubber stator of approximate 65-70 Durometer hardness (Shore A). The stator shall use either 720 degree clamp rings, or tie rods to fasten to the normal horizontal flange and suction housing and shall have sealed ends. The clamp rings or tie rods will facilitate stator removal. The stator seals shall be designed to prevent the material being pumped from contacting the stator bonding and tube.

F. The universal joints shall be of the grease, lubricated, totally enclosed sealed and shielded, crowned gear or pin type. The operating angle of these joints shall not exceed 3 degrees off center. They shall be of adequate design to transmit the required thrust and torque while allowing the rotor to move in its eccentric path. The joint seal shall be designed to prevent any liquid from contaminating the universal joint, while the shield shall be designed to prevent any foreign objects from rupturing the seal. The low angularity shall maximize universal joint life.

G. A connecting rod shall connect the universal joints of the eccentrically moving rotor and the drive shaft. The connecting rod shall be connected to a solid drive shaft or shall pass through the suction housing/shaft seal area within a hollow drive shaft quill. This connecting rod shall be rigid and not susceptible to chipping.

H. The drive shaft shall be of two-part design with the chrome-plating. The drive shaft shall be removable for repair without removing the bearings from the bearing housing or disconnecting the driver.

I. The bearings will be of the grease lubricated ball or tapered roller type. Fittings shall be located in the bearing housing to permit occasional re-Iubrication. The B-10 life of the bearings shall exceed 100,000 hours under maximum operating conditions of this Section. The bearing casting shall utilize a bolted bearing cover plate held in place by a 720 degree retaining ring.

J. The stuffing box shall be equipped with a single cartridge mechanical seal or packing. Fittings will be provided for flushing or grease lubrication of packing. The pump casting design shall allow for 270 degrees access to the seal area for adjustment of the gland or repacking of the pump without removing any of the bearings or drive shaft parts.

K. All nameplates shall be corrosive resistant metal and contain the manufacturer's name, pump size and type, serial number, speed, capacity, head rating and other pertinent data. Nameplates shall be in accordance with Specification 01630 of these Specifications.

2.03
DRIVE
A. Due to space constraints a vertical upright gear motor shall drive the pump, with a NEMA C face connection between the motor and the gearbox. The gearbox shall employ helical reduction gearing. The gear reduction units shall be designed 'with a service factor of 2.0 and meet the requirements of AGMA Service Classification II. Gears shall run in an oil bath and the reducer housing shall be equipped with oil fill, drain and level indication located in a convenient position. Gears shall be full filet, radius forged and carburized. Gearbox housings shall be single piece iron castings with internal reinforcements.


B. The gear motor shall be connected to the pump through a flexible coupling or C-face mounting.

2.04
PRESSURE SENSORS
A. Line pressure shall be sensed by a flexible cylinder lining and transmitted via a captive sensing liquid to the gauging mechanisms.

B. The sensor body shall be full line size, constructed of carbon steel and mounted in-line as shown on the Drawings. The sensor body shall be designed to fit between ANSI 125 pound flanges.

C. The manufacturer shall provide the sensor complete with sensor pressure switches.

D. Captive liquid chamber shall be factory-filled. Pressure sensor shall be equal to Red Valve Series 40.

E. The pressure shall be monitored by non-indicating pressure switches in a NEMA 4X enclosure mounted on the pressure sensor. The starter or VFD furnished by others under Division 16 shalI be designed to automatically initiate a shutdown of the pump upon a signal from the pressure switch.

2.04 DRY RUN PROTECTION

A. Pump controls for run dry protection via a magmeter shall be provided by others under Division 17.

2.05 VARIABLE FREQUENCY DRIVES

A. The pump supplier must provide a variable frequency drive. The unit shall be in a NEMA 4X enclosure with keypad control and includes programmable parameters to optimize torque such as sensorless vector, constant torque setting, FX boost, AC boost, and acceleration. The drive features a membrane keypad that includes auto/manual key, increase/decrease keys, start key, stop key, and back lit display. Power requirements are 3 phase, 460v, 60 Hz. The drive accepts process signals of 4-20ma DC, 0-10 VDC, or potentiometer inputs. 
2.06 SHOP PAINTING

A.
All materials specified under this Section shall be shop primed as part of the work under this Section. Surface preparation and paint shall be as specified in Section 09900 of these Specifications.

2.07 SPARE PARTS

A. 
The following spare parts shall be provided for each size pump:

1. Rotor

2. Stator

3. Universal joint kit

4. Mechanical Seal

PART 3
EXECUTION
3.01
EQUIPMENT INSTALLATION

A. General: All equipment shall be installed in accordance with approved shop drawings and manufacturer's recommendations.

B. Anchorage: Stainless steel anchor bolts, nuts and washers shall be furnished by the equipment manufacturer as well as any templates necessary for setting the anchorage. Placement of the anchor bolts shall be done by the Contractor from certified dimensional shop drawings and templates supplied by the equipment manufacturer.

C. Level and grouting:

1. Level and align pump and motor in accordance with the respective manufacturer's published data

2. Grout pump and motor with non-shrink grout in accordance with the ACI and the Grout pump and motor with non-shrink grout in accordance with the ACI and the equipment manufacturer's and grout manufacturer's published specifications.

3.02
FIELD PAINTING

A.
All shop primed surfaces shall be cleaned and painted as specified in Section 09900 of these Specifications.

3.03
INSPECTION AND TESTING

A.
Following installation, operating tests will be performed to demonstrate to the Engineer that the progressive cavity pumps will function in a satisfactory manner. The Contractor shall make, at Contractor's own expense, all necessary changes, modifications and/or adjustments required to ensure satisfactory operation.

3.04
MANUFACTURER SERVICES

A.
Furnish the services of a factory representative for one, eight hour day during the installation phase of the equipment. The factory representative shall have full knowledge and experience in the installation of the type of equipment being installed.

B.
Furnish the services of a factory representative, having complete knowledge of proper operation start up procedure and maintenance requirements, for one, eight hour day, to inspect the final installation and supervise a test run of the equipment.

C.
Furnish the services of a factory representative, having complete knowledge of the operational and maintenance requirements of the system, for one, eight hour day. The factory representative shall instruct the Owner's personnel in the proper operation and maintenance of the equipment.

3.05 CLEANING

A.
Prior to acceptance of the work of this section, thoroughly clean all installed materials, equipment and related areas in accordance with Section 01710 of these Specifications.
Table 1

Progressive Cavity Pumps

	Equlpmenl No. 
	TSL-P1,2 

	Location 
	Sludge Pump Station No. 1 

	Service 
	Alum Sludge with Anthracile 

	Viscosity, 
entipoises 
	100 

	PercenlSolids 
	0-6% 

	Numberof Siages 
	2 

	RatedCapacity, gpm 
	195@88% speed 

	RaledPressure, psi 
	30 

	StaticSuction Lift, n 
	16 

	SpeedRange, rpm 
	51 –202 

	BodyCastingMaterial 
	Casllron 

	StatorMaterial 
	Aaylonilrile Buna-N Rubber 

	RotorMaterial 
	High Carbon Steel Chrome Plated 

	Seal Lubrication 
	Water 

	Horsepower 
	15 

	Drive 
	Mechanical Speed Drive 


PART 4 
CERTIFICATION

4.01
Description

A.         Consideration will be given only to products of manufacturers who can demonstrate that their equipment fully complies with all requirements of the specifications and contract documents.  The equipment shall be supplied by a firm which has been regularly engaged in the design, fabrication, assembly, testing, start-up, and service of progressive cavity pumps, of the same model and size as proposed, operating in the U.S., with similar materials, for a period of not less that ten (10) years prior to the bid date of this contract.  To insure that the highest standards are met each bidder shall be certified to ISO 9001 quality standards as a progressive cavity pumps manufacturer in the United States.  The bidder shall submit data to substantiate the manufacturers experience in accordance with the contract documents.
B. If a bidding progressive cavity pump manufacturer does not have a formal quality system in place, or documentation to prove so, a performance/maintenance bond in the amount of 100% of the installed price (including equipment, labor, piping, and wiring associated with the equipment covered under this specification) shall be included in the bid proposal.  The bond should be made out to the owner for 100% of the amount bid, and shall be in force for a minimum of five (5) years from the date of first beneficial use of the equipment.  The five (5) year minimum is to cover all warranties listed under this specification.
END OF SECTION
