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Pumping Plant - electric submersible Pump
(no.)

CODE NO. 533D
1. SCOPE
These construction specifications cover the materials and installation of electric submersible pumps.

2. Submittals
The landowner shall furnish to the NRCS written certification from the manufacturer that the electric submersible pump, motor starter, pump cable, check valves, and electrical control equipment conform to the requirements of this specification.  Submittals shall also conform to the guidelines shown under practice specification, Pumping Plant (533A).
3. Equipment
A. Submersible Pump:  The submersible pump and motor shall have stainless steel, plastic, or bronze impellers, and shall be capable of delivering the design flow rate (gpm) at the head shown on the drawings.

B. Conventional Electric Motor:  The motor shall be a 220-volt, 60-hz, single or three-phase motor, National Electrical Manufacturers Association (NEMA) Standard MG 1, and rated at the horsepower (HP) shown on the drawings.  The motor shall have sufficient power to efficiently and continuously operate the pump at the listed capacity and head without exceeding the normal horsepower rating.  The service factor shall apply to infrequent short overloads.  It shall not be allowed during normal operating conditions.  The motor shall also be provided with a watertight plug-in-type lead connector.
C. Power: power shall be from single phase or three-phase powerline or photovoltaic power.
D. Accessories:
1) The motor controller for single phase motors shall be the product of the pump motor manufacturer and shall be designed to function with the associated motor.

2)  Lightning arrestors shall be either separately mounted or an integral part of the motor.

3)  The conductor (power cable) supplying the motor shall be of a type suitable for the application, with adequate strength for the length of cable vertically supported in the well.  The cable shall be furnished in one continuous length within the well, and it shall be new neoprene-jacketed vulcanized submersible pump cable.  The conductor insulation (Type RHW, rugged heavy wall) shall be bonded to the conductor.  The cable shall be sized to limit the voltage drop to no more than 3 percent at the motor terminals, and shall be not less than American Wire Gauge (AWG) No. 12 cable.

4)   Pressure switches shall be equal to products of the Square D Company.

4. Materials
A. Drop Pipe:  The drop pipe diameter, type, and length shall be as shown on the drawings, and the type shall be one of the following:

1) Galvanized steel drop pipe that has been reamed and threaded and is complete with long couplings having a quality equal to the pipe.  The pipe shall be Schedule 40 and meet ASTM A 120.

2) Polyvinyl chloride (PVC) pipe with couplings having a quality equal to the pipes, shall be PVC 1120, Schedule 80, conforming to ASTM D 2241.

B. Sanitary Well Seal:  A spilt-base, two-hole type for submersible pumps that fit the well casing and the drop pipe will be used.  The seal will be of suitable strength to support the specified drop pipe and pump weight.
C. Concrete Well Platform:  A concrete platform around the well casing shall conform to practice specification, Structures for Water Control (587).  Concrete shall have a minimum 28-day compression strength of 3,000 psi.
D. Check valve(s) shall be Flow-matic No. 80 or equal.

E. Torque arrestor(s) shall be Harvard TA 48 or equal.

F. Pitless Unit and Adapter:  Where the well discharge pipe is below the ground surface, a pitless unit and adapter shall be used to connect the discharge pipe from the well to the casing below the frost line.
5. installation
A. Submersible Pump:  The pump shall be installed in accordance with the manufacturer’s recommendations.  Submersible pumps which are not immersed in water shall not be energized for more than 3 seconds at not less than 10-minute intervals, unless written approval is obtained from the manufacturer to do so.

B. Conductors (Power cables):
1)  General:  The Contractor shall install the required wiring, controls, and junction box, complete from the junction box to the pump.

2) Splicing:  No splices will be permitted in the drop cable between the motor splice and the surface control unit.  Splices at other locations shall be as recommended by the manufacturer.

3) Clamps:  A stainless steel clamp shall be used below each drop pipe joint, to tie the electrical conductors to the drop pipe.  The Contractor shall protect the conductors at each stainless steel clamp with a 3-inch-long piece of polyethylene plastic, split on one side and placed around the drop pipe between the cable and clamp.

4) Taping:  The conductor shall be taped to the drop pipe with ¾ inch plastic tape at intervals not to exceed 7 feet.  The Contractor shall use a minimum of four turns of tape at each joint.

5) The Contractor shall carefully lower the drop pipe, taking care not to drag the conductors over the casing or allow the conductor to become pinched.  As the drop pipe is lowered into the well, the Contractor shall check continuity and resistance at each joint with an ohmmeter to determine if damage to the cable has occurred.

C. Check Valve:  A check valve shall be installed one length of drop pipe above the pump.
D. Centering Guides:  Install one centering guide on each length of plastic drop pipe.

E. Torque Arrestor:  Install one torque arrestor on each length of plastic drop pipe.
F. Pitless Adapters:  If a pitless adaptor is utilized, the outside section of the adapter shall connect onto the well casing below the frost line.  The adapter shall be connected to the casing by clamp-and-gasket or by welding.  The casing shall extend above the ground a minimum of 12 inches.  The Contractor shall cut a hole in the casing at the location specified for the horizontal discharge line or adapter.
G. Pitless Unit:  If a pitless unit is utilized, the Contractor shall cut off or remove the upper part of the casing and connect the outside of the unit directly to the casing or as shown on the drawings. 
H. Concrete Well Platform:  Construct a concrete platform around the well casing extending a minimum of 4 inches above finished grade and extending laterally outward a minimum of 2 feet in all directions or as shown on the drawings.  The concrete pad shall be sloped to drain away from the well.  The concrete shall be finished with a smooth wood float.  The top of the casing shall be cut off a minimum of 12 inches above the ground surface or to the elevation designated on the drawings.  Concrete construction shall be in accordance with practice specification, Structures for Water Control (587).
I. Sanitary Well Seal:  The well seal shall be fitted securely on the well casing and adjusted to insure a good seal.  Special attention shall be given to the installation of the seal to provide a suitable anchor for the suspension of the drop pipe and power cable.

J. Pump Controls:  Install, connect, and adjust controls to operate the submersible pump according to the manufacturer’s recommendations and as shown on the drawings.

K. Flow Testing:  After installation is completed, the Contractor shall operate the pump, at design capacity, in the presence of the NRCS, for a period of at least 2 hours.  If the power source is not available, the Contractor shall supply a compatible power source, at his expense, for the required testing.  The Contractor shall also provide temporary lines for the safe discharge of the test water, as approved by NRCS.
L. Insulation Testing:  After installation, the Contractor will test insulation resistance between windings, and between each stator winding and frame.  Insulation values less than ½ megohm are not acceptable.

M. Motor Current testing:  The Contractor will measure the motor current in each phase conductor with the motor operating at the highest normal load to which it may be subjected, and compare current readings to the nameplate full-load-current ratings.  The Contractor will report to the NRCS readings higher than the nameplate rating.

N. Sanitary Protection of Well:  The Contractor shall protect the well during the construction period to prevent vandalism, tampering, or seepage of contaminated water, petroleum products, or other contaminants into the well from the ground surface.

O. Correcting Contamination:  If the well becomes contaminated, or water with undesirable physical or chemical characteristics enters the well due to the neglect of the Contractor, corrective work including the supplying of seals, sterilizing agents, or other materials as may be needed to prevent contamination of the aquifers will be the responsibility of the Contractor at his expense.
6. Construction Operations
Construction operations shall be done in such a manner that erosion and air and water pollution are minimized and held within legal limits.  The owner, operator, contractor or other persons will conduct all work and operations in accordance with proper safety codes for the type of construction being performed with due regards to the safety of all persons and property.
The completed job shall be workmanlike and present a good appearance.
7. certification

The acceptability of this work shall be determined by inspections to check compliance with all provisions of this specification with respect to the drawings and the minimum installation requirements.

The Contractor shall certify that his installation complies with the requirements of this specification.  He shall furnish a written guarantee to the landowner against defective materials, equipment, and workmanship for a period of not less than (1) year from the date of completion.
8. Measurement

Measurement of each submersible pump installation will be on a completed job basis.

9. Special Requirements

Installation shall be in accordance with the following drawings, specifications and special requirements.  NO CHANGES ARE TO BE MADE IN THE DRAWINGS OR SPECIFICATIONS WITHOUT PRIOR APPROVAL OF NRCS.

Other Requirements

10. Required Attachments

 FORMCHECKBOX 
  Construction Drawings to include at a minimum the following requirements: project location and standard drawing for pumping plant; AZ standard drawing no. 77027AZ or 83006AZ, Pump Discharge Structure Details or 77015AZ, Surge Chamber, as required.
 FORMCHECKBOX 
  Practice Specifications
 FORMCHECKBOX 
  O&M Plan

11. Other Attachments 

 FORMCHECKBOX 
  Associated Practice Specifications
     
 FORMCHECKBOX 
  Water Quality Considerations

 FORMCHECKBOX 
  Other      
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