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SUBMERSIBLE VERTICAL TURBINE SPECIFICATIONS

General
1.1 The pumps shall be the submersible vertical turbine type.

Approved Manufacturers

2.1 American-Marsh Pumps

References

3.1 ANSI/AWWA E102-17, Submersible Vertical Turbine Pumps

3.2 ANSI/HI 9.6.4-2016, Rotodynamic Pumps for Vibration Measurement and Allowable Values

33 ANSI/HI 14.6-2016, Rotodynamic Pumps for Hydraulic Performance Acceptance Tests

34 HI 40.6, Methods for Rotodynamic Pump Efficiency Testing

3.5 ASME B16.1-2020, Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250

3.6 ASME B16.5-2020, Pipe Flanges and Flanged Fittings

3.7 ISO 21940-11, Mechanical Vibration-Rotor Balancing

Submittals

4.1 Descriptive literature, catalog information, bulletins, product brochure, and/or equipment
specifications. To include, but not limited to, the manufacturer’s name, pump model, number of
stages, impeller trim, rated/maximum pump downthrust, minimum submergence, and total weight
of the equipment.

4.2 Pump characteristic curve which shall include the following hydraulic performance data over the
entire operating range of the pump from shutoff to runout: capacity, total dynamic head,
horsepower, efficiency, speed, and net positive suction head required. The primary design point

shall be indicated on the pump characteristic curve.

43 General assembly drawing showing all important details of construction and critical dimensions,
including anchor bolt locations.

4.4 Complete pump bills of materials which shall include identification of the materials of
constuction.

4.5 Paint, coating, and finish system information and descriptive literature such as a product data
sheet. To include surface preparation, number of coats, dry film thickness (DFT) per coat, and
color.
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4.6

4.7

4.8

4.9

4.10

Complete motor data. To include, but not limited to, nameplate data, performation data, wiring
diagram, and dimensional drawing.

Certified test reports for the factory pump hydraulic performance test and hydrostatic pressure test.
List of the manufacturer’s recommended spare parts including their respective part numbers.
Manufacturer’s installation, operation, and maintenance manual.

Manufacturer’s warranty.

5.0 Quality Assurance

5.1

52

53

54

5.5

The pump manufacturer shall be fully certified by the International Standards Organization per
ISO 9001:2015.

The pumps shall operate without excessive noise or vibration, conforming to ANSI/HI 9.6.4-2016
for the recommended acceptable unfiltered field vibration limits.

[Optional] The manufacturer shall perform a factory non-witnessed hydraulic performance test on
the bowl assemblies per ANSI/HI 14.6-2016 acceptance grade [??]. The test shall be performed
utilizing a factory lab motor. A certified copy of the test results shall be provided to the Buyer
prior to shipment.

[Optional] The manufacturer shall perform a factory non-witnessed hydrostatic pressure test on the
bowl assemblies and discharge elbows per ANSI/HI 14.6-2016. The test pressure shall be twice
the pressure at rated capacity or 1-1/2 times the shut-off pressure, whichever is greater. A certified
copy of the test results shall be provided to the Buyer prior to shipment.

Factory testing shall be performed at an approved pump test laboratory that is HI 40.6 certified to
test submersible vertical turbine pumps.

6.0 Delivery, Storage, and Handling

6.1

6.2

Prior to shipment, the equipment shall be inspected to ensure that all components are complete and
in compliance with all requirements. The equipment shall be boxed or crated as required by the
manufacturer to prevent damage during shipment. All machined surfaces or matching connecting
shall be suitably protected to prevent damage.

Equipment shall be handled, stored, and protected in accordance with the manufacturer’s
recommendations, provided in the manufacturer’s installation, operation, and maintenance
manual.

7.0 Warranty

7.1 The pump manufacturer shall provide a warranty for the pumps to be free from defects in material
and workmanship under normal use and service for a period of 1 year from the date of shipment.
8.0 Operating Conditions and Performance Requirements

SUBMERSIBLE VERTICAL TURBINE PUMP SCHEDULE

Equipment Number

Number of Pumps

Primary Rated Capacity (gpm)
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Primary Rated Total Dynamic Head (feet)

Minimum Bowl Efficiency at Primary Rated Capacity (%)

Rated Speed (rpm)

Minimum Horsepower (hp)

NPSHa (feet)

Discharge Flange Diameter (inches)

Column Pipe Diameter (inches)

Well Casing Inside Diameter (inches)

Pump Setting Length (feet)

Cable Size
9.0 Materials and Construction
9.1 Pumps shall be manufactured with the following materials unless defined otherwise in these
specifications:
PART MATERIAL SPECIFICATION
Discharge Pipe Assembly
Discharge Elbow Steel ASTM A53, Grade B and ASTM A36
Column Pipe Steel ASTM A53, Grade B
Column Pipe Coupling Steel API 5CT or 1020
Bowl Assembly
Discharge Case Ductile Iron ASTM A536, Grade 65-45-12
Discharge Case Bearing Bronze ASTM B505 or B584, Alloy C83600 or C93200
Upthrust Adjustment Plug Steel

Upthrust Disc Stainless Steel ASTM A276, Type 440C

Upthrust Stud Stainless Steel ASTM F593, Group 1, Condition CW, Type 18-8
Locknut Stainless Steel ASTM F594, Group 1, Condition CW, Type 18-8
Bowl Cast Iron ASTM A48, Class 30

Bowl Shaft Stainless Steel ASTM A582, Type 416

Bowl Wear Ring Bronze ASTM B505, Alloy C93200

Bowl Bearing Bronze ASTM B505 or B584, Alloy C83600

Impeller Stainless Steel ASTM A743, CF8 Type 304

Collet Stainless Steel ASTM A276, Type 416

Motor Bracket Ductile Iron ASTM A536, Grade 65-45-12

Suction Bearing Bronze ASTM B505 or B584, Alloy C83600

Sand Collar Steel ASTM A108, Grade C1045

Motor Coupling Stainless Steel ASTM A276, Type 416

Motor Coupling Key Stainless Steel ASTM A276, Type 416

Fasteners Stainless Steel ASTM F593, Group 1, Condition CW, Type 18-8
O-Rings Rubber N70 or V75

Suction Screen Stainless Steel Type 302

Cable Guard Stainless Steel Type 304

Clamps Stainless Steel Type 316

10.0 Bowl Assembly

10.1 The pump bowls shall be of close grained ASTM A48, Class 30 cast iron free of blow holes, sand
holes, and other detrimental defects. They shall be accurately machined and fitted. The water
passageways shall be enamel lined to reduce friction loss. The bowls shall be capable of
withstanding a hydrostatic pressure equal to twice the pressure at rated capacity or 1-1/2 times the
shut-off pressure, whichever is greater. The bowls shall be flange connected with bolting of
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10.2

10.3

10.4

10.5

10.6

ASTM F593 Group 1 Condition CW Type 18-8 stainless steel. Sealing between bowls shall be
accomplished by means of an o-ring.

[Optional] The bowls shall be equipped with ASTM B505, Alloy C93200 bronze replaceable wear
rings on the suction side of the enclosed impellers.

The impellers shall be of investment cast ASTM A743, CF8 Type 304 stainless steel, enclosed
type, and statically and dynamically balanced. The impellers shall be balanced to ISO 21940-11
grade G6.3. They shall be securely fastened to the shaft with ASTM A276, Type 416 stainless
steel tapered locking collets.

The bowl shaft shall be of ASTM A582, Type 416 stainless steel pump shaft quality (PSQ) and
shall be turned, ground, and polished. It shall be supported by ASTM B505 or B584, Alloy
C83600 bronze bearings above and below each impeller. The size of the bowl shaft shall be
determined by the Manufacturer and shall be no less than that determined by ANS/AWWA E102-
17.

The bowl assembly shall be supplied with a top discharge case of ASTM A536, Grade 65-45-12
ductile iron. The discharge case shall be accurately machined with a NPT threaded connection to
accept the specified size of column pipe. A discharge case bearing shall be provided of ASTM
B505 or B584, Alloy C83600 or C93200 bronze to stabilize the bowl shaft.

10.5.1 An upthrust protection system shall be provided in the discharge case. The assembly
shall consist of a steel upthrust adjustment plug, ASTM A276 Type 440C stainless steel
upthrust disc, ASTM F593 Grade 1 Condition CW Type 18-8 stainless steel upthrust
stud, and ASTM F594 Group 1 Condition CW Type 18-8 stainless steel locknut.

The motor bracket shall be of close grained ASTM A536, Grade 65-45-12 ductile iron free of
blow holes, sand holes, and other detrimental defects. A suction bearing shall be provided of
ASTM B505 or B584, Alloy C83600 bronze to stabilize the bowl shaft, ensure accurate alignment
between the bowl shaft and motor shaft, and to avoid radial thrust on the motor bearing. An
ASTM A108, Grade C1045 steel sand collar shall protect the suction bearing from abrasives in the
pumping fluid. The bottom motor bracket flange shall be fully machined and drilled for the
appropriate submersible motor fit to ensure positive alignment of the pump and motor.

10.6.1 When required, a suction screen of 22 gauge Type 302 stainless steel shall be provided
having a net inlet area equal to at least three times the impeller inlet area. The maximum
opening size shall not be more than 75 percent on the minimum opening of the water
passage through the bowl and impeller.

10.6.2 The motor coupling shall be of ASTM A276, Type 416 stainless steel and shall be
capable of transmitting the total torque and total thrust of the pump in either direction.
The coupling shall be keyed to the bowl shaft.

11.0 Discharge Pipe Assembly

11.1

Column Pipe (Threaded and Coupled)

11.1.1 The column pipe shall be of ASTM A53, Grade B steel. Column piping 6” and smaller
shall be schedule 40 threaded and coupled pipe; column piping larger than 6” shall be
schedule 30 threaded and coupled pipe (except 10” column pipe which shall have a
0.279” wall thickness). They shall have ANSI B1.20.1 NPT threads.

11.1.2 The column pipe may be furnished in random lengths connected by threaded sleeve
couplings.
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11.3

11.1.3  If possible, the column pipe size shall be such that the friction loss will not exceed 5° of
head per 100’ of column pipe, based on the rated capacity of the pump.

11.1.4 The column pipe size shall be such that the water velocity will not be less than 4 ft/s nor
more than 12 ft/s based on the rated capacity of the pump.

Check Valve

11.2.1 When the setting exceeds 200’, a check valve is to be used and installed in the discharge
column pipe assembly approximately 20 above the bowl assembly. For settings over
600°, two check valves are to be used. The first valve installed approximately 100° above
the bowl assembly and the second valve installed approximately 60% of the distance
between the first valve and the foundation plate. The check valves are to act as surge
valves, permitting the water in the column pipe to drain slowly in order to prevent
damage to the pump.

Discharge Elbow

11.3.1 The discharge elbow shall be fabricated of ASTM A53, Grade B steel and ASTM A36
steel. It shall be accurately machined with a 90 degree surface type discharge. The
discharge elbow shall include an integral surface plate of ample strength to support the
motor, bowl assembly, discharge column pipe, cable, and column of water. The bottom
face of the surface plate shall be circular and fully finished. Suitable openings shall be
provided for the submersible cable, well vent, and water level indicator as required.

11.3.2 The discharge flange shall be machined and drilled to ASME/ANSI B16.5 standards for a
150# rating. It shall be the slip-on raised face type.

11.3.3 Lifting lugs shall be provided of sufficient strength to lift the entire pump assembly.
[Optional] Foundation Plate

11.4.1 A square, ASTM A36 steel, foundation plate shall be provided. The foundation plate size
shall be equal to or greater than the diameter of the discharge elbow surface plate, and it
shall be of sufficient size and strength to support all loads to which it may be subjected.
Four holes shall be provided, one at each corner, to accommodate anchor bolts. The
foundation plate shall have a center opening of adequate size to facilitate the setting and
removal of the pumping unit without removal of the foundation plate.

12.0 Paint and Coatings

12.1

The bowl assembly, column pipe, discharge elbow, and foundation plate shall be provided with
the manufacturer’s standard factory applied paint.

13.0 Submersible Motor

13.1

The electric motor shall be of the vertical submersible, canned-type, squirrel cage design with a
NEMA standard flange for a close-coupled connection to the pump and NEMA splined shaft. The
motor shall be a water-filled or oil-filled design with a seal to restrict sand, silt, or other foreign
material from entering the motor. The motor shall be capable of continuous opertion under water
at the conditions specified.

SUBMERSIBLE MOTOR DATA

Horsepower (hp)

Synchronous Speed (rpm)

Voltage (V)
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Phase

Frequency (Hz)

Motor Size (inches)

Insulation Class

Temperature Rise Class

Service Factor

13.2

13.3

13.4

13.5

The motor shall not be loaded in excess of 115 percent of the nameplate rating under any
operating condition.

A thrust bearing of ample capacity to carry the continuous hydraulic down thrust generated by the
pump during operation at any point along the pump characteristic curve plus the weight of the
rotating parts shall be an integral part of the motor.

The maximum motor diameter and the minimum inside diameter of the well shall be such that
under any operating condition the water velocity past the submersible motor shall not exceed 12
ft/s nor be less than 0.5 ft/s.

The motor shall be manufactured by Hitachi, or equal.

14.0 Submersible Cable

14.1

The cable shall consist of a single-cable assembly with three or more conductors, including one for
a ground. Stranding shall meet ASTM B8 Class B on No. 10 and smaller cable and No. 1 through
4/0 cable. Standing shall meet ASTM B8 Class C on No. 9 through No. 2 cable. Each conductor
shall be insulated by synthetic rubber or plastic insulation suitable for continuous immersion in
water. When a cable with three or more conductors is used, it must be jacketed. The jacket
material shall be oil and water resistant synthetic rubber, metal, or other suitable mechanically
protective material.

14.1.1 The cable shall be sized such that the voltage drop will not exceed 5 percent under rated
operating conditions.

14.1.2 The cable shall be suitably supported from the column pipe at multiple points adequate
for the type of cable used with corrosion-resistant clamps of Type 316 stainless steel.

14.1.3 For each 50 feet of pump setting, 1 foot of extra cable shall be provided to compensate
for possible twist or sag of the cable during installation. A minimum of 10 feet of cable

shall be provided beyond the surface plate, unless otherwise specified.

14.1.4 The cable shall be protected by a corrosion-resistant guard of 24 gauge Type 304
stainless steel where the cable runs along the pump bowl assembly.

14.1.5 All cable terminals and fittings shall be watertight at the pressure encountered in use.

15.0 Spare Parts

15.1

The following spare parts shall be furnished in accordance with the pump manufacturer’s
recommendations:

15.1.1 (1) Set of bowl wear rings (if applicable)

15.1.2 (1) Set of pump bearings (includes suction bearing, bowl bearings, and discharge case
bearing)

15.1.3 (1) Set of o-rings

Page 6 of 7




16.0 Installation
16.1 Contractor shall install the pumping equipment in accordance with the manufacturer’s instructions
and recommendations, provided in the manufacturer’s installation, operation, and maintenance
manual.

17.0 Field Services

17.1 Equipment provider shall be responsible for providing certified equipment start-up and, when
noted, an in the field certified training session.

17.1.1 Start-up shall be by the pump manufacturer or a certified factory-trained representative.

17.1.2  Start-up shall include vertification of proper installation, system initiation, adjustment,
and fine tuning.

17.1.3  Start-up shall not be considered complete until the sequence of operation has been
sufficiently demonstrated to the owner or owner’s designated representative.

17.1.4 This job site visit shall occur only after all hook-ups, tie-ins, and terminations have been
completed and signed off on the manufacturer’s start-up request form.

END OF SECTION

Revision Record

| Rev. | Date Changed By | Approved By | Description of Change
7/19/2023 Bob Conley
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