SECTION 432411 - VERTICAL TURBINE PUMPS
PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Divisions 1 through 46 Specification sections, apply to work of this section.

1.2 DESCRIPTION OF WORK

A. This specification includes the supply of five (5) vertical turbine pumps.  Pump shall include motor, bowl assembly, suction strainer, column and lineshaft, discharge head, sealing assembly, pump bases, anchor bolts, and other appurtenances as specified or required for a complete installation.
B. Furnish all labor, material, equipment, products, incidentals and testing required and necessary to provide a complete and operational system, where shown and specified.

C. All work performed under this section shall be in accordance with all approved trade practices and manufacturer's recommendations.

D. Coordinate all work with this equipment and any other associated equipment, installed and specified under other sections of these specifications.
1.3 QUALITY ASSURANCE

A. In addition to requirements of these specifications, comply with manufacturer's instructions and recommendations for work.

B. The vertical turbine pumps specified in this section shall be furnished by and be the product of one manufacturer who shall be responsible for the design, coordination, and the satisfactory operation of the system.

C. Manufacturer Experience
1. The pumping equipment shall be furnished by a manufacturer engaged in the production of the specified type of engineered pumping equipment for a minimum of 10 years.  
2. The manufacturer shall have furnished similar equipment for at least 15 other installations performing similar duty, including process, capacity, submergence and environment.  Each previous installation shall have performed satisfactorily for at least 10 years in North America at municipal water treatment plants.

D. All materials shall be new.
E. Each pump shall also be hydrostatically tested in accordance with the Hydraulic Institute Standard Test Code.

F. Pumps are to be engineered and manufactured under a written Quality Assurance program.  The Quality Assurance program is to be in effect for at least ten years, to include a written record of periodic internal and external audits to confirm compliance with such program.

G. Pump are to be engineered and manufactured under the certification of ISO-9001:2000.

1.4 SUBMITTALS

A. Submittals shall be in accordance with the General Requirements.

B. Product Data:  Provide unit capacities, physical dimensions, motor, motor starter, and control equipment delivered, utility requirements and locations, point loads.
1. Manufacturer's Certificates, including certified test curves with the design points clearly marked (computer model printouts are not acceptable).  Performance curves shall be submitted for each pump to be supplied.

2. Motor data, including starting Kva, starting torque, full load current, full load torque efficiency curves, and power factor curves (computer model printouts not acceptable).

3. Verification that the variable speed drive is capable of delivering the required torque and power over the entire speed range of the pump.

4. Materials of construction for all components.

C. Shop Drawings: Provide a complete set of detailed shop drawings, operation and maintenance manual, and parts list of supplied equipment.  The shop drawings shall indicate the complete details of the unit as delivered and installed.
D. Testing

1. Pump Test:

a. A certified factory hydrostatic and performance test shall be performed on each bowl assembly in accordance with Hydraulic Institute Standards, latest edition. Tests shall be sufficient to determine the curves of head, input horsepower, and efficiency relative to capacity from shutoff to 150% of design flow.  A minimum of six points, including shutoff, shall be taken for each test.  At least one point of the six shall be taken as near as possible to each specified condition.

b. Results of the performance tests shall be certified by a Registered Professional Engineer and submitted for approval before final shipment.

2. Motor Test

a. A certified motor efficiency curve at 100, 75, and 50 percent of full load based upon a complete test of a motor of identical design specifications to the motor proposed to be furnished shall be submitted.

E. Provide operation and maintenance (O&M) manuals prior to or with the delivery of the equipment.  The O & M manuals shall include instructions on storage, installation, start‑up, and operation and maintenance, together with a complete parts list and a recommended spare parts list.  The O & M manuals shall be in compliance with the General Requirements.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. The vertical turbine pumps shall be manufactured by:
1. Deming Vertical Turbine Pumps by Process Systems, Inc.;

2. Flowserve;

3. Fairbanks Nijhuis;
4. Floway; 
5. American Marsh;

6. Or approved equal.

2.2 PERFORMANCE

A. The pump shall be designed for continuous or intermittent operation.

B. Design Parameters:

	Item No.
	Label ID
	Type
	Design Pump Flow (gpm)
	Design Pump TDH (ft)
	Estimated Motor Horse Power
	Discharge Diameter (in)
	Location
	Notes/Comments

	1
	HP-1
	Vertical Turbine
	700
	246
	60
	6
	WTP High Service Pump Room
	Type "SD" head mount. Replaces 50 HP pump.

	2
	HP-2
	Vertical Turbine
	700
	246
	60
	6
	WTP High Service Pump Room
	Type "SD" head mount. Replaces 60 HP pump.

	3
	HP-3
	Vertical Turbine
	1050
	267
	100
	8
	WTP High Service Pump Room
	Type "SD" head mount. Replaces 100 HP pump.

	4
	RAW-1
	Vertical Turbine
	700
	609
	200
	8
	Tappan Lake Raw Water PS
	Type "FSD" head mount. Replaces 100 HP pump.

	5
	RAW-2
	Vertical Turbine
	700
	609
	200
	8
	Tappan Lake Raw Water PS
	Type "FSD" head mount. Replaces 100 HP pump.


1. Raw water pumps pump filtered lake/reservoir water.
2. High service pumps pump potable municipal water.
3. All power is 480 volts, 3 phase.

2.3 CONSTRUCTION
A. Impeller
1. Aluminum bronze construction.  
2. One-piece construction, single suction, enclosed multi-vane, and radial flow design.  
3. The waterways through the impeller shall have extremely smooth contours, devoid of sharp corners, so as to promote maximum efficiency.

4. Balanced and secured to the shaft using stainless steel collets.

5. Adjustable by means of a top shaft-adjusting nut.

B. Bowls

1. Close-grained cast iron construction. 
2. Castings shall be free from blowholes, sand holes and be accurately machined and fitted to close dimensions.

3. Flanged connected.  

4. Design with smooth passages to ensure efficient operation.

5. Epoxy or enamel coat interior.  

C. Impeller Shaft

1. Type 416 stainless steel construction.
2. Supported by bronze or neoprene bearings located on both sides of each impeller.

3. Impeller shaft coupling constructed of Type 416 stainless steel.

D. Column Pipe and Joints
1. Max 5-foot sections 

2. Flanged

3. ASTM A53, Grade A steel pipe construction

E. Lineshafts and Bearings
1. Ample size to transmit the torque and operate the pump without distortion or vibration. 

2. Type 416 stainless steel construction

3. Interchangeable sections not over five feet in length.

4. Bearings shall be of neoprene or nitrile material construction retained in bronze or ductile iron guides that are fitted into the column coupling and secured in place.
F. Discharge Head Assembly 
1. The discharge head is to be of Heavy Duty Cast Iron (or Fabricated Steel). 
2. It shall form a suitable base for mounting the motor and include an above ground 125# ANSI discharge flange. 
3. It shall have a separate motor shaft with means for adjusting impellers. 
4. The stuffing box shall be of 416 stainless steel or cast iron construction. and shall be invertible to provide a new wearing surface sized large enough for the specified seals.
5. The discharge head shall also include a rotation arrow and a stainless steel nameplate. 
6. Machined openings to permit use of pre-lubrication and water level indicator assemblies. 
7. Provide Coupling guards.
G. Shaft Sealing
1. Cartridge Split-Face Mechanical Seals.

a. A temperature rating of 250 degrees Fahrenheit (° F.) or higher.

b. Hydraulically balanced.

c. Materials of Construction.

1)  Seal Faces. Clean Water.  Carbon/silicon carbide.

2)  Hardware, Glands, and Sleeves.  316 stainless steel.

3)  Elastomers.  EPR, Viton. 

4)  Springs.  Hastelloy C or Elgiloy.

d. Subject to compliance with the specifications, provide the seals from one of the following approved manufacturers.

1)
Chesterton Type 442C.

2)
John Crane Type 3710.

3) 
Flowserve Type PSIII.

H.  Seal Environmental Controls.

1. In accordance with API 682 except as noted.

2. Standard Flushing Plan 13 with orifice flow control. 

a. Furnish brass needle valve to control flow.

b. Furnish pipe nipple and valve on second gland flush port to vent air from seal chamber before start-up.

I. Vibration Limitations (Field)

1. The limits of vibration as set forth in the standards of the Hydraulic Institute shall govern.
J. Motors: 

1. Type: TEFC, Vertical Hollow Shaft (VHS), NRR, Premium Efficient, approximately 1800 RPM.
2. The motor shall be designed for continuous or intermittent duty of 3 phase, 60 cycle, (460) volt alternating current, equipped with Variable Frequency Drive (VFD).  
3. The motor shall be NEMA, with Class F insulation for a 60 degree C maximum temperature rise above 40 degree C ambient, and a 1.15 service factor.
2.4 CONTROLS AND POWER
A. The motors will be powered by new variable frequency drives (VFD’s) and controlled by new panels by others. 

2.5 ACCESSORIES

A. Provide each pump with easily identifiable terminal points to facilitate the exchange of the central control functions between the pumps and the process control system as shown.
B. Pressure Gauges and Connections:

1. Pump suction and discharge flanges shall be tapped for gauge connections.
2. Gauge connections shall be 1/2 in. in diameter.

C. Strainer
1. Supply a 316 stainless steel basket strainer for the suction bell mouth with an open area a minimum of 7 times the suction bowl inlet.

2.6 SPARE PARTS

A. Provide each pump with one spare set of seals, valve seats, seals, drive belts and gaskets and any other necessary spare parts as recommended by the pump manufacturer.  Any special tools required for maintenance shall be supplied with each pump.

PART 3 -  EXECUTION

3.1 PREPARATION

A. Shut down and disconnect existing equipment prior to proceed with associated work.  

B. Remove existing pump and accessory equipment not required in the installation of the new pump.

C. Furnish all labor, materials and equipment necessary to perform demolition required.

D. Dispose of Existing Equipment: Deliver such items of salvage to a storage location as designated by the Owner.  Should the Owner not wish to retain any such material, it, along with all unsalvageable materials, shall be disposed off the project site.
3.2 INSTALLATION

A. Verify existing conditions, elevations before starting work.

B. Installation of equipment shall be in accordance with pump manufacturer's instructions.
C. Installation and assembly of the pumping equipment into the wet well shall be supervised by experienced and qualified personnel of the pump supplier.  A qualified person shall make all adjustments to the pumping equipment and supervise start-up of the pump.
3.3 INSPECTION, STARTUP, AND TESTING

A. The manufacturer shall provide a representative to check the installation, make final adjustments, supervise initial startup of each pump, and prepare a written test report thereof for the Owner.
B. The Contractor shall conduct in the presence of the Engineer, a field capacity test for 30 minutes at the specified pump capacity, and a one (1) hour step-test at four (4) different flow rates of fifteen (15) minutes each and at the shut off head of the pump.
C. The representative shall instruct the Owner's personnel in the operation and maintenance of the equipment.

3.4 INSTRUCTION OF OPERATING PERSONNEL
A. Provide the service of a qualified factory-trained manufacturer’s representative to conduct training as specified by the Division 1 requirements.  
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