SECTION <section number>
    
            CHEMICAL METERING PUMPS AND SKID SYSTEMS
1. GENERAL

1.1. Scope 

The work under this section includes the furnishing of all labor, materials, equipment, documentation, training and startup services for the manufacture and installation of skid mounted chemical metering systems suitable for application of all chemicals as listed in the Design Summary and as shown on the drawings and specified herein (the “Work”).

1.2. Work Specified Herein

A. Equipment

1. Chemical Metering Skids and Accessories

2. Chemical Metering Pumps and Pump Controls

3. Spare Parts

B. Execution

1. Testing

2. Installation

3. Documentation
4. Services
1.3. Related Work Specified Elsewhere <MODIFY AS REQUIRED – This might include the supply of temporary chemical feed equipment and tanks, etc.>
1.4. Quality Assurance

A. Acceptable Manufacturers

1. The products of this section shall be provided by a single supplier; who shall demonstrate previous experience in the manufacture of skid-mounted chemical metering systems. The manufacturer must have a service center with trained technicians authorized to make repairs to all components of the chemical feed system. This supplier shall be responsible for providing all equipment, accessories, spare parts, documentation and installation supervision required for a complete and operational chemical feed system.

2. The manufacturer shall supply fifteen separate references with contact names and phone numbers, where substantially similar installations for the equipment as specified has been in satisfactory operation for a minimum of two years.

3. The pump skids shall be a regularly marketed product of the manufacturer who must have a physical plant, technical and design staff, and production personnel to complete the work as specified. Systems assembled by second party fabricators, integrators, equipment-distributors/representatives or contractors shall not be acceptable. The chemical metering skids shall be assembled and tested by the manufacturer prior to delivery.

4. The manufacturer shall have a minimum of 5 years experience with a successful record of manufacturing and servicing of systems as specified herein.

5. The manufacturer shall have a proven track record of after market sales and service support on its equipment.

6. The products of this section shall be manufactured by Blue Planet Environmental Systems, Inc. [(888)859-9726].

B. Warranties

1. The system manufacturer shall provide a two (2) year parts and labor warranty for the metering pumps, skid material/construction, and skid-mounted equipment, piping and valves.  This warranty shall be in addition to and not in lieu of any warranties provided by the manufacturer of the equipment itself.
2. The system manufacturer will warranty the availability of spare parts for the systems and feed pumps for five (5) years through their own stock.     
1.5. Bid Submittals <MODIFY AS REQUIRED>
A. Submit AUTOCAD shop drawing and product data for the equipment provided.  Include detailed schematic of equipment, piping, controls, etc.

B. Submit a cross-sectional sample of pipe joining practices for inspection. Only those manufacturers providing acceptable samples will be considered.

C. Submit fifteen (15) separate references where similar chemical metering systems have been in successful operation for a minimum of 2 years.

D. Submit a copy of proposed manufacturer’s guarantee and local parts/service center information.

1.6. After Award Submittals <MODIFY AS REQUIRED>
A. Submit AUTOCAD shop drawing and product data for the equipment provided.  Include detailed schematic of equipment, piping, controls, etc.

B. Submit a list of the manufacturers recommended spare parts, special tools and lubricants. List shall include local source for supply of all parts and professional service.

C. Submit a cross-sectional sample of pipe joining practices for inspection. Only those manufacturers providing acceptable samples will be considered.

D. Submit fifteen (15) separate references where similar chemical metering systems have been in successful operation for a minimum of 2 years.

E. Submit a copy of proposed manufacturer’s guarantee and local parts/service center information.

F. Maintenance Proposal - Provide for the Owners’ consideration a proposal for professional annual maintenance of the chemical metering skid. This proposal shall include the services of a qualified technician to perform maintenance as recommended by the manufacturer. The proposal shall include schedule of services to be performed. 

1.7. Service Conditions <MODIFY AS REQUIRED>
1. Chemical name: (ex. Sodium hypochlorite)
a. Concentration: (ex. 12.5 Trade Percent)
b. Specific Gravity: (ex. 1.1 to 1.2)
c. Maximum Temperature: (ex. 100˚ F)
2. <Copy and paste above for other or additional chemicals>
2. EQUIPMENT
2.1. General 
A. The chemical metering systems shall be completely self-contained and designed to safely feed metered amounts of all chemicals as listed in subsection 1.7 Service Conditions. Each chemical metering skid shall include chemical metering pumps, accessories, controls and options as indicated in the Design Summary portion of this section. The chemical metering skids will be completely assembled and tested prior to delivery to the job site. All equipment shall be of materials selected specifically for use with all chemicals as listed in subsection 1.7 Service Conditions.

B. The chemical metering systems shall be completely self-contained and designed to safely feed metered amounts of all chemicals as listed in subsection 1.7 Service Conditions. Each chemical metering skid shall include chemical metering pumps, accessories, controls and options as indicated in the Design Summary portion of this section. The chemical metering skids will be completely assembled and tested prior to delivery to the job site. All equipment shall be of materials selected specifically for use with all chemicals as listed in subsection 1.7 Service Conditions.

C. Design Summary:  The manufacturer shall supply the following pump skids
	Skid Number
	<DELETE THIS COLUMN WHEN DONE>
	#1
	#2
	#3
	#4
	#5

	# Pumps
	One/Two/Three
	
	
	
	
	

	Chemical
	NaOCl, Caustic, Sulfuric Acid, Sodium Bisulfite, Muriatic Acid,
Polymer, Alum, Ammonium Hydroxide, Ammonium Sulfate, Glycerin, Corrosion Inhibitor, Anti-scalant, HFS

	
	
	
	
	

	Type Pump
	Electronic/Mechanical/Hydraulic/Peristaltic
	
	
	
	
	

	Separate Controller
	No/Yes
	
	
	
	
	

	Stroke Length
	Manual/Automatic/Not Applicable
	
	
	
	
	

	Stroke Rate
	Manual/Automatic
	
	
	
	
	

	Pump Capacity (GPH)
	GPH
	
	
	
	
	

	Pump Pressure (PSI)
	PSI
	
	
	
	
	

	Piping Material
	PVC/CPVC, PDVF, PP
	
	
	
	
	

	Type Valves
	Ball/Diaphragm
	
	
	
	
	

	Skid Piping Outputs
	One/Two/Three
	
	
	
	
	

	Options
	Magnetic Flow Meter, Pressure Switch, Flow Switch, 

Skid Containment, Spray shield, NEMA 4X Terminal Junction Box, HOA Switches, Analog Control, Analog Output, Pump Fault 
Relay/Tube Rupture, Inlet Stabilizers 
	
	
	
	
	


2.2. Chemical Metering Skids

A. Chemical Metering Skids General Description
1. The chemical metering skids shall be constructed from white PVC sheet with a minimum trade thickness of 1/2”. The design of the skid shall include gussets and supports as required for all components and shall be self-supporting. All components of the chemical metering system shall be contained within the skid. The skids shall be manufactured using continuous welding technology; bolted construction is not acceptable. Pedestals shall be provided to elevate the metering pumps above the skid base. 

2. For each chemical metering pump the piping system shall include (1) pressure relief valve; (1) pulsation dampener (pump skids containing pumps over 100 gph shall have inlet stabilizers, however); (1) diaphragm protected pressure gauge; (1) back-pressure valve; (1) flushing inlet; (1) flushing outlet and all required piping, valves and supports. Piping shall include isolation valves and unions for all serviceable components. The chemical supply piping shall allow for dual chemical inlets with y-strainers and a calibration column shall be provided and designed for use with any of the metering pumps. The discharge piping shall allow for each pump to serve individual loads or a common load with backup.

3. The piping shall be attached to the chemical metering skid with a non-metallic corrosion resistant support system. All support channel shall be welded to the chemical metering skid, bolted or screwed supports are not acceptable. The straps shall be removable and reusable to allow for servicing of the system. All inlet/outlet connections, valves and pump accessories shall be clearly labeled on the skid.

4. A NEMA 4X terminal box shall be provided for each pump on the skid back panel for termination of all control and electrical wiring. If specified below, the panel may also contain “HOA” switches for hand, off automatic starting and stopping of the feed pump(s).  A power outlet with weatherproof cover shall be provided for any metering pumps or accessories that require an outlet.  The inside cover of the terminal box shall include a wiring diagram detailing the function of all terminals.
5. The chemical metering skids shall be completely assembled and tested by the manufacturer prior to delivery to the job site. Each skid shall include 316 SS mounting brackets.

B. Accessories 

1. Calibration Columns

a. A clear calibration column shall be provided in the chemical supply piping of each system. The piping shall be designed for the calibration column to be used with any of the metering pumps. The top of the calibration column shall allow for connection to rigid piping for “vent” return to supply container. Calibration columns may also be used as de-gassing chambers. All materials shall be compatible with chemicals as listed in the Design Summary.

2. Pressure Relief Valves

a. Pressure relief valves shall be provided in the discharge piping of each metering pump, prior to any valves, to eliminate the buildup of excess pressure in the system. The pressure relief valves shall be fully adjustable from 0 – 150 psi with bodies compatible with chemicals as listed in the Design Summary, Teflon diaphragm and have no metal parts in contact with the chemical.  Output of the pressure relief valves shall return to <SELECT ONE - pump suction header – OR – storage tank>.

3. Pulsation Dampeners

a. Gas charged pulsation dampeners shall be provided and sized for a minimum of 90% dampening. Pulsation dampeners shall include gas charge fitting and pressure gauge. The dampeners shall be installed in the discharge piping of each metering pump, as close to the metering pump discharge check valve as possible. All materials shall be compatible with chemicals as listed in the Design Summary.

4. Diaphragm Protected Pressure Gauges

a. 2” liquid filled pressure gauges with isolators shall be provided for indication of system pressure in the discharge piping of each metering pump. Industrial quality all 316 Stainless Steel gauges shall be utilized. The isolators shall have housings compatible with chemicals as listed in the Design Summary with a Teflon diaphragm and suitable liquid fill.  The range of the pressure gages shall be <SELECT ONE BASED ON THE SYSTEM PRESSURE – 0 to 60 psi/0 to 100 psi/0 to 160 psi>.
5. Back Pressure Valves

a. Back pressure valves shall be provided in the discharge piping of each metering pump to provide a constant back pressure at the chemical metering pump discharge. The back pressure valves shall be fully adjustable from 0 – 150 psi with bodies compatible with chemicals as listed in the Design Summary, Teflon diaphragm and have no metal parts in contact with the chemical.

6. Inlet Stabilizers <ONLY FOR PUMPS GREATER THAN 100 GPH>
a. Inlet stabilizers shall be provided and sized to absorb fluid shock in the suction piping to the pumps.  Inlet stabilizers come with an air-controlled assembly consisting of a compound vacuum/pressure gage, a vacuum tight ball valve, and a venture valve.  The inlet stabilizer shall be installed in the pump suction as close to the pump inlets as possible.  All materials shall be compatible with chemicals as listed in the Design Summary.

b. The pump skid fabricator shall shop test the system with inlet stabilizers using water to optimize the design such that fluid shock is minimized.  The manufacturer shall provide seven (7) days notice to the Owner or its representative of such testing so that the Owner may validate the inlet stabilizer’s performance.    
7. Terminal Junction Box<OPTIONAL>
a. The skid shall contain a Hoffman NEMA 4X FRP designed to meet the requirements of Article 4.09 of the NEC. The purpose of the panels are to provide a terminal junction box for all electrical control wiring to and from the feed pumps.  The power cables shall go to an internal circuit breaker and surge suppression unit that in turn feeds a covered outlet on the pump skid for the feed pumps to plug into.  The analog control wiring (if applicable) shall be terminated in the panel using an EDCO surge suppression unit.  The digital control wiring (if applicable) shall be terminated in the panels on a terminal board.    The panel may be used as a terminal junction box for signals to and from the feed pump (if applicable), containment high level switch (if applicable), magnetic flow meter (if applicable), pressure switch (if applicable) and tank level switch or meter (if applicable).    
b. <OPTIONAL> The panel may contain an HOA switch for each pump on the face of the panel.  For feed pumps with remote on/off capability, the switch would pass through a run signal to the pump in the “Hand” position, would not allow the pump to run in the “Off” position and would pass through a run signal to the pump in the “Automatic” position if an external source (such as a PLC or SCADA system) completed this circuit. 
8. Pressure Switch <OPTIONAL>
a. A pressure switch shall be installed on the discharge piping where indicated under the options category of the Design Summary and the plans.  The internals of the gage guard for the pressure switch shall be compatible with the chemical specified in subsection 1.7 Chemical Service Conditions.

9. Low Flow Switch <OPTIONAL>
a. A low flow switch shall be installed on the discharge piping of each feed pump where indicated under the options category of the Design Summary and the plans.  The internals of the low flow switch shall be compatible with the chemical specified in subsection 1.7 Chemical Service Conditions.
10. Magnetic Flow Meter <OPTIONAL>
a. A plastic bodied magnetic flow meter shall be installed in the discharge piping where indicated under the options category of the Design Summary and on the plans. The internals of the flowmeter shall be compatible with the chemical specified in subsection 1.7 Chemical Service Conditions. 
b. The magnetic flow meter shall include a local LCD display; scaled to indicate current feed rate in gallons per hour (gph) and a re-settable totalizer scaled in gallons. A 4-20 mA output and high and low alarm limit relays shall also be provided.

c. All electrical connections shall be terminated in the skid mounted NEMA 4X terminal junction box.

C. Piping <SELECT PIPING OPTION>
1. Polyvinylchloride (PVC) and Chlorinated Polyvinylchloride (CPVC)
a. This specification covers pipe and fittings for pressurized pipe systems manufactured of Rigid Poly (Vinylchloride) (PVC) and Chlorinated Poly (Vinylchloride) (CPVC) material as described below. Fittings covered under this specification include heavy-duty Schedule 80 fittings molded of the material described below. Fittings covered under this specification are tees, elbows, couplings, reducer bushings, crosses, adapters, plugs, caps and flanges.

b. All pipe and fittings shall bear the company’s name or trademark, material designation, size, applicable IPS schedule, and the NSF mark as indicative of compliance with this specification.

c. All fittings shall be injection molded of PVC fitting compound of cell classification 12454-B and of CPVC fitting compound of cell classification 23447-B as described in ASTM D- 1784 Standard Specification for Rigid Poly (Vinylchloride) Compounds and Chlorinated Poly (Vinylchloride) Compounds.

d. All material used in pipe and fittings for potable water supply shall be listed for such applications by National Sanitation Foundation Laboratories, Inc. (NSF). Workmanship shall be in accordance with good commercial practice. Fittings shall be homogeneous throughout and free from visible cracks, holes, foreign inclusions or other injurious defects. The fittings shall be commercially uniform in color, opacity, density and other physical properties.

e. All molded threads, internal or external, shall be “blunt start” threads. All threads shall conform to thread standard ANSI/ASME B1 .20.1 for tapered pipe threads. Threads shall measure not more than 11/2 threads large or small when checked with a plug gauge or ring gauge.

f. Dimensions and tolerances of sockets shall conform to PVC IPS Schedule 40/80 Socket Dimensions. All reducer bushings shall be designed so as to provide for a positive and sufficient grip for cementing bushings in place. 4.3.2 Waterways shall be smooth and commercially free of flash and irregularities. On tees and 90° elbows, bond lines shall not coincide with the maximum stress area (crotch).
g. Assembly shall be performed in a controlled shop environment by the skid manufacturer. All pipe shall be squarely cut on precision equipment with the ends chamfered and deburred. All socket welded connections shall follow the guidelines set by the pipe/fitting manufacturer for proper cleaning, priming and gluing procedures. A heavy bodied solvent suitable for use with all chemicals as listed in the Design Summary shall be used. All threaded connections will utilize Teflon tape, a suitable thread sealant or a combination of both. Threaded connections shall utilize stainless steel reinforcement rings where applicable to reduce the risk of cracking.
2. Polypropylene (PP)
a. Pipe, valves and fittings shall be made from virgin resin produced by one supplier. The resin shall meet or exceed the requirements outlined for in ASTM D4101 for polypropylene. Chemical Resistance and application of PP to be verified and approved by manufacturer. Engineering and Design criteria should be per Manufacturer’s printed literature.

b. Pipe is supplied packaged in a manner to protect it from damage during shipment. Packaging style will vary based on quantity and shipment method

c. All fittings through 12” shall be injected molded.  Fittings shall have same wall thickness and pressure ratings as the pipe.

d. All fittings are to be packaged in a single PE bag or boxed depending on size. All fittings are shipped in boxes.

e. Pipe and fittings shall be 150 psi rated at 68 (F. Consult manufacturer for pressure de-ratings at higher temperatures. Installers shall be pre-qualified through training on welding technique according to ASTM D-2657. Joining Equipment shall be either butt-fusion or socket fusion method.

3. Kynar (PVDF)

a. Pipe, valves and fittings shall be made from virgin resin produced by one supplier.  The resin shall meet or exceed the requirements outlined for a Type II suspension grade homopolymer resin in ASTM D-3222. Pipe shall be made of Solef 1010/0001 HP resin Fittings shall be made of Solef 1008/0001 or 1009/0001 resin. Manufacturer shall test all lots to ensure the melt flow index is within allowable range. Chemical Resistance and application of PVDF to be verified and approved by manufacturer. Engineering and Design criteria should be per Manufacturer’s printed literature.

b. All fittings through 12” shall be injected molded.  Fittings shall have same wall thickness and pressure ratings as the pipe. All fittings are to be packaged in a single PE bag or boxed depending on size. All fittings are shipped in boxes.

c. Pipe and fittings shall be 230 psi rated from ½” to 2 ½”. Sizes 3” – 12” shall be 150 psi rated. High temp or pressure systems shall be 230 psi rated in all sizes. 150 and 230 psi ratings are at 68 F. Consult manufacturer for pressure deratings at higher temperatures.

d. Installers shall be pre-qualified through training on welding technique according to ASTM D-2657. Joining Equipment shall be either butt-fusion or socket fusion method.

D. Valves <SELECT VALVE OPTION>
1. Type 21 Ball Valve
a. All TYPE 21 Ball Valves, sizes 1/2” to 4”, shall be of true union design with two-way blocking capability. All O-rings shall be EPDM or FKM with PTFE seats. PTFE seats shall have elastomeric backing cushion of the same material as the valve seals. Stem shall have double O-rings and be of blowout-proof design. The valve handle shall double as carrier removal and/or tightening tool. ISO mounting pad shall be integrally molded to valve body for actuation. The ball valves shall have a pressure rating of 230 psi for sizes”1/2” to 3” and 150 psi for 4” at 70 º F. Type 21 Ball Valves must carry a two-year guarantee, as manufactured by Asahi/America, Inc.

b. All ball valves used for sodium hypochlorite service shall be vented to avoid entrapment of vapors.

2. Type 14 Diaphragm Valve
a. All Type 14 True Union diaphragm valves shall be of solid thermoplastic construction for body and bonnet with socket, threaded or butt end connectors. The valves shall come standard with a position indicator, travel stop and bonnet O-ring sealing arrangement. The valve shall be weir type with a square bonnet body sealing design and bayonet connection diaphragm. All PTFE diaphragms shall accept the installation of a PVDF gas barrier between the layers of EPDM and PTFE for aggressive chemical service. PVC conforming to ASTM D1784 Cell Classification 12454-A, CPVC conforming to ASTM D1784 Cell Classification 23567-A, PP conforming to ASTM D4101 Cell Classification PP0210B67272, PPG (Bonnet Only) conforming to ASTM D4101 Cell Classification PP0110M20A21130, and PVDF conforming to ASTM D3222 Cell Classification Type II. PVC, CPVC, PP and PVDF shall be rated to 150 psi for elastomeric and PTFE diaphragms at 70 degrees F, as manufactured by Asahi/America, Inc.
E. Skid Containment Platform - OPTIONAL
1. A secondary containment platform shall be provided for all components of the chemical metering skid. The containment platform shall be manufactured from 100% polyethylene and meet EPA 40 CFR 264.175 regulations. The containment platform shall include a drain port with plugged ball valve. A level switch will be installed in the containment platform to provide remote indication. The level switch will be wired to the skid mounted NEMA 4X junction box. The chemical metering skid shall be factory mounted to the containment platform.

F. Safety Spray Shield – OPTIONAL (Mandatory for acid or caustic)
1. A safety spray shield shall be provided to protect operation and maintenance personnel from contact with the chemical. The spray shield shall consist of an adhesive bonded; extruded FRP frame with removable 3/8” acrylic top and side panels. The front panels shall be sliding removable doors.  
G. Pump Skid Enclosure – OPTIONAL (Mandatory for Outdoor Use and can be used in lieu of a Safety Spray Shield)
1. For outdoor placement, the pump skid shall be enclosed on the top and sides with white PVC sheet (or starboard for the top) with a minimum trade thickness of 1/2”. The enclosure design of the skid shall include gussets and supports as required for all components and shall be self-supporting. All components of the chemical metering system shall be contained within the enclosure with the exception of the NEMA 4X panel which shall be attached to the outside.  The enclosure shall be manufactured using continuous welding technology; bolted construction is not acceptable.  The front panel of the enclosure shall be a vinyl spray curtain and include securing mechanisms for the open and closed position. The front curtain shall be easily removable.

2.3. Chemical Metering Pumps

A. Electronic Chemical Metering Pumps (If this Option is selected)
1. The chemical metering pump(s) shall be microprocessor-controlled, simplex, solenoid driven, reciprocating, and mechanically-actuated diaphragm type. All pumping functions shall be set by membrane-switch keypad and status shall be displayed on an illuminated LCD which is readable at an offset angle of 45 degrees. Keypad will allow for simple scrolling and display of programmed parameters. The housing shall be rated NEMA 4X.

2. The power supply shall be 120 VAC, 60 Hz, single phase. The microprocessor is to automatically compensate for supply voltage variations within 15% of the rated voltage such that the frequency of the pump remains constant.

3. The liquid end shall be physically separated from the drive unit by a backplate with weep hole creating an air gap. An elastomer shaft wiper seal shall prevent contamination of the solenoid if the primary diaphragm fails. The diaphragm shall be constructed of a steel core, vulcanized into nylon-reinforced EPDM, with PTFE-faced fluid contact surface.

4. The liquid end shall be of materials compatible with chemicals as listed in the design summary, with built in coarse valve and needle valve for air bleed, manually adjusted for continuous degassing of process fluid and self-priming against pressure.

5. Stroke length control shall be manually adjusted between 100% and 0% with a stroke adjustment knob on the pump face control. The LCD shall digitally display stroke length setting in 1% increments in the full range between 100% and 0%.

6. Programming shall allow pump to be calibrated so as to display pump output in gallons/hour or liters/hour. Calibration shall be maintained when stroke length is altered up to plus or minus 10% on the stroke length knob. If stroke length is altered by more than 10%, a yellow warning light will light and a flashing message “calib” will appear.

7. The pump shall be equipped with the programmable function of pressure levels to allow pump to operate at reduced pressures from the maximum rated pressure of the pump.

8. The pump shall be equipped with the programmable function of electronic interlocking of the keypad by access code to prevent unauthorized adjustments to the pump.

9. Keypad shall allow for scrolling and display on LCD such parameters as stroke frequency, stroke length, stroke counter, pump output in gals/hr or L/hr, dosing quantity, mA current input being received by pump, and indication of external mode.

10. Stroke frequency control shall be manually adjusted by touch keypads, with the set stroke rate displayed on the LCD. The metering pump shall be capable of receiving a pulse input via optional external control cable such that one pulse gives one pump stroke rate. The pump shall be capable of remote ON-OFF operation using the pause function via a voltage free contact relay through an optional control cable.
11. <OPTION> Analog Control – The pump shall accept an analog signal such that stroke frequency is proportional to 0/4-20mA or 20-4/0mA, the choice of which is programmable at the pump. The pump shall allow the setting of a maximum stroke rate which corresponds to the maximum analog signal, with stroke rate proportional to signal strength below that rate. Programming for curve processing shall also be possible, in which any stroke frequency ratio in proportion to the electrical signal can be configured. Analog to digital converters external to the pump shall not be allowed.
12. <OPTION> Analog Output – The pump shall output an analog signal such that stroke frequency is proportional to 0/4-20mA or 20-4/0mA, the choice of which is programmable at the pump. Analog to digital converters external to the pump shall not be allowed.
13. <OPTION> Fault Relay - The metering pump shall have an integral relay to allow remote annunciation of a fault condition (i.e. low supply solution early warning/lack of supply solution shut down, flow monitor, system faults, and fuse/power supply failure [additional accessories may also be required]).
14. <OPTION> Low Flow Switch- The metering pump shall have a low flow switch on the discharge to detect a loss of flow.  The activation of the switch shall cause the pump to close a fault relay on the discharge of the feed pump controls which is wired to the NEMA 4X panel (NOTE:  Not all feed pumps have this option). 
B. Mechanically Actuated Diaphragm Pumps  (If this Option is selected) 
1. The chemical metering pump(s) shall be motor-driven, reciprocating, mechanically-actuated diaphragm type. The pump shall include motor, oil-lubricated gear reducer and cam-and-spring drive mounted in an aluminum housing, coated with a chemical resistant two-part epoxy finish. The pump shall be of a modular design to accommodate add-on pumps powered by a single electric motor.

2. The chemical metering pump manufacturer shall provide a two year warranty on the pump drive and one year warranty on the pump liquid end, including diaphragm and O-rings.

3. The pump shall be fully tested to meet rated flow and pressure by the manufacturer.

4. The power supply shall be ____ VAC, ____ Hz, _____phase.

5. The liquid end shall be physically separated from the drive unit by back plate with weep hole creating an air gap. An elastomer shaft wiper seal shall prevent contamination of the solenoid if the primary diaphragm fails. The diaphragm shall be nylon-reinforced EPDM with PTFE-faced fluid contact surface.

6. The liquid end, suction and discharge valves and valve balls shall be compatible with chemicals as listed in the Design Summary.

7. For all pumps supplied without any analog or digital input or output capability, fixed speed, wash-down duty motors of the appropriate HP and voltage shall be provided. For all pumps supplied with any analog or digital input or output capability, inverter rated, wash-down duty motors of the appropriate HP and voltage shall be provided.

8. <OPTION> Low Flow Switch - The metering pump shall have a low flow switch on the discharge to detect a loss of flow.  The activation of the switch shall cause the pump to close a fault relay on the discharge of the feed pump controls which is wired to the NEMA 4X panel (NOTE:  Not all feed pumps have this option). 
9. <OPTION> SEPARATE CONTROLLER - The pump's motor shall be regulated by a separate controller which is incorporated into a Chemical Feed Control Panel (CFCP) as described later in this Specification.  <Stroke length shall be adjustable manually by means of a stroke length knob, in increments of 1%, from 0% to 100% of stroke length OR Stroke length shall be adjustable by means of a stroke positioning motor from 0% to 100% of stroke length. The stroke positioning motor shall feature visual stroke length indication and manual/ external selector switch for local control via toggle switch or external control in proportion to a 4-20 mA signal. >
10. <OPTIONAL> BUILT-IN PUMP CONTROLLER - The metering pump shall include a small TEFC four-pole AC motor (SINGLE PHASE ONLY) which shall be regulated and controlled via a microprocessor built-in into the pump in lieu of a separate control panel. Stroke length shall be adjustable manually by means of a stroke length knob, in increments of 1%, from 0% to 100% of stroke length. Stroke rate (a.k.a. frequency or pump speed) shall be switch able between manual or external control by a pulse signal.  In manual mode, stroke frequency control shall be manually adjusted by touch keypads, with the set stroke rate displayed on the pump’s LCD. In external mode, the pump shall be capable of receiving a 4-20 or 0-20 mA input via optional external control cable. The pump shall allow setting of a maximum stroke rate which corresponds to the maximum analog signal, with stroke rate proportional to signal strength below that rate. Programming for curve processing shall also be possible, in which any stroke frequency ratio in proportion to the electrical signal can be configured. Analog to digital converters external to the pump shall not be allowed. The pump shall output an analog signal such that stroke frequency is proportional to 0/4-20mA or 20-4/0mA, the choice of which is programmable at the pump. Analog to digital converters external to the pump shall not be allowed. Additionally, the metering pump shall be capable of remote ON/OFF operation using the PAUSE function via a voltage-free contact relay through an optional control cable.  The pump shall also have digital output alarms for motor or diaphragm failure.   
C. Hydraulically Actuated Diaphragm Pumps  (If this Option is selected) 
1. The pump(s) shall be reciprocating, positive displacement, hydraulically actuated, flat teflon diaphragm type, motor driven metering pump(s)

2. The pump housing shall be constructed of cast aluminum and coated with a corrosion resistant acrylic resin. The pump shall be driven by a standard vertically mounted electric motor, whose drive rotation is reduced by a worm and gear internal to the pump and converted into a reciprocating motion of a hollow piston. The hollow piston shall have radial drilled holes, which shall provide a hydraulic connection between the drive piston and the oil reservoir. The amount of stroke volume shall be determined by the hydraulic lost motion drive system. This system shall incorporate a constant piston stroke and adjustable control slide.  Via a series of radial holes in the piston, oil shall flow freely back to the oil reservoir unless the holes in the piston are closed by the edge of the fixed control slider. This coverage will allow pressure to develop within the piston and flex the all teflon diaphragm.  Teflon-lined diaphragms or non-teflon diaphragm materials are not allowed.  Stroke volume shall be freely adjustable between 0 and 100% via a micrometer.  The micrometer must be adjustable when the pump is operating or stopped.  The pump shall incorporate an internal pressure relief /venting valve. Should an overpressure situation occur, this valve will open and re-circulate hydraulic fluid back to the oil reservoir. The venting valve will allow air to be vented to the oil reservoir to assure pump accuracy. 

3. The chemical metering pump shall incorporate an A.M.S. (active membrane system) valve to monitor the operation of the diaphragm. During a discharge overpressure or suction under-pressure situation, the built-in AMS will seat in either direction, thereby removing the energy that would overstretch the diaphragm.  Pumps incorporating contour plates shall not be allowed.  The suction and discharge check valve balls and seats shall be capable of being removed from the check valve body for inspection, cleaning or replacement.  All chemical metering pumps shall be designed for 24 hour per day operation.

4. The liquid end, suction and discharge valves and valve balls shall be compatible with chemicals as listed in the Design Summary.
5. <OPTION - Manual Stroke Length> Stroke length shall be adjustable manually by means of a stroke length knob, in increments of 1%, from 0% to 100% of stroke length.

6. <OPTION - Automatic Stroke Length> Pump(s) shall be furnished with automatic electric stroke actuator to follow a 4 –20 mA signal.  The actuator shall consist of an overload – proof synchronous motor with feedback potentiometer, limit switches and reduction gear.  The actuator will be mounted to the micrometer of the pump and adjusts the pump stroke length from 0 to 100%

7. For all pumps with “manual” stroke length and stroke rate adjustment, fixed speed, wash-down duty motors of the appropriate HP and voltage shall be provided. For all pumps with either “automatic” stroke length or stroke rate, inverter rated, wash-down duty motors of the appropriate HP and voltage shall be provided.
8. <OPTION> Low Flow Switch - The metering pump shall have a low flow switch on the discharge to detect a loss of flow.  The activation of the switch shall cause the pump to close a fault output relay in the separate controller.   
9. <OPTION> Diaphragm Failure Alarm - Pump(s) shall include diaphragm control for the signaling of a diaphragm failure.  The option shall consist of a teflon double diaphragm and ball check valve with integrated contact pressure gauge and potential-free contact that is wired to the controller and can be used to sound an alarm and stop the feed pump.  
D. Peristaltic Pumps  (If this Option is selected) 
1. The chemical metering pump(s) shall be motor-driven, reciprocating, mechanically-actuated peristaltic type pump. The pump shall include motor, oil-lubricated gear reducer and cam-and-spring drive mounted in an aluminum housing, coated with a chemical resistant two-part epoxy finish. The pump shall be of a modular design to accommodate add-on pumps powered by a single electric motor.

2. The chemical metering pump manufacturer shall provide a two year warranty on the pump drive and one year warranty on the pump liquid end, including diaphragm and O-rings.

3. The pump shall be fully tested to meet rated flow and pressure by the manufacturer.

4. The power supply shall be ____ VAC, ____ Hz, _____phase.

5. The tubing shall be compatible with chemicals as listed in the Design Summary.

6. For all pumps supplied without any analog or digital input or output capability, fixed speed, wash-down duty motors of the appropriate HP and voltage shall be provided. For all pumps supplied with any analog or digital input or output capability, inverter rated, wash-down duty motors of the appropriate HP and voltage shall be provided.

7. <OPTION> Low Flow Switch - The metering pump shall have a low flow switch on the discharge to detect a loss of flow.  The activation of the switch shall cause the pump to close a fault relay on the discharge of the pump controls which is wired to the NEMA 4X panel (Note:  Not all peristaltic feed pumps have this option). 
8. <OPTION> SEPARATE CONTROLLER - The pump's motor shall be regulated by a separate controller which is incorporated into a Chemical Feed Control Panel (CFCP) as described later in this Specification.  
9. <OPTIONAL> BUILT-IN PUMP CONTROLLER  - The metering pump shall include a small TEFC four-pole AC motor (SINGLE PHASE ONLY) which shall be regulated and controlled via a microprocessor built-in into the pump in lieu of a separate control panel.  Pump Speed (a.k.a. frequency) shall be switch able between manual or external control by a pulse signal.  In manual mode, stroke frequency control shall be manually adjusted by touch keypads, with the set stroke rate displayed on the pump’s LCD. In external mode, the pump shall be capable of receiving a 4-20 or 0-20 mA input via optional external control cable. The pump shall allow setting of a maximum stroke rate which corresponds to the maximum analog signal, with stroke rate proportional to signal strength below that rate. Programming for curve processing shall also be possible, in which any stroke frequency ratio in proportion to the electrical signal can be configured. Analog to digital converters external to the pump shall not be allowed. The pump shall output an analog signal such that stroke frequency is proportional to 0/4-20mA or 20-4/0mA, the choice of which is programmable at the pump. Analog to digital converters external to the pump shall not be allowed. Additionally, the metering pump shall be capable of remote ON/OFF operation using the PAUSE function via a voltage-free contact relay through an optional control cable.  The pump shall also have digital output alarms for motor or diaphragm failure.   

E. Chemical Feed Control Panel (CFCP)

1. For all mechanically and hydraulically actuated diaphragm pumps with automatic control indicated of the stroke rate or those desiring a separate controller, a chemical feed control panel shall be provided. Each separate chemical feed system shall be provided with its own operator control panel to be located as shown on the plans.
2. The CFCP shall allow the operator to manually adjust the speed of each chemical metering pump.
3. The Chemical Feed Pump Control Panel (CFCP) shall be provided as an integral part of a packaged chemical feed pump skid from Blue Planet Environmental Systems. The CFCP shall be constructed of <SELECT ONE – FRP OR 316 Stainless Steel (316SS).>
4. The CFCP shall be designed to receive <SELECT ONE – 230V 1/230V 3/460V 3 Phase incoming power and to control chemical feed pump motors. The CFCP shall have a Main Lug Only (MLO) incoming power connection with Surge Suppressor, Circuit Breaker with pad-lockable through-door Operator and shall have a “Control Power” indicator.
5. LOCAL FEATURES FOR EACH CONTROLLER – The CFCP shall include the following local features for each pump; an AC Variable Frequency Drive (VFD) 60:1 @ 0.5% Open Loop, a “Hand-Off-Auto” Selector, a “Run” indicator, a manual “Speed” potentiometer, a digital “Speed” indicator, a “VFD fail” indicator, an Elapsed Time Meter (ETM), and a “High Temperature” Indicator. For all pumps with “automatic” indicated in the Stroke Length category of the Design Summary, a “Hand-Off-Auto” Selector, a manual “Stroke” potentiometer and a digital “Stroke” indicator shall be provided.
6. REMOTE FEATURES FOR EACH CONTROLLER – The CFCP shall include the following remote features for each pump; A “Run” input and remote Run, Fail, In-Hand and In-Remote status contacts, an isolated 4-20mA Input with Surge Suppressor for remote control of pump speed, an isolated 4-20mA Output with Surge Suppressor for remote monitoring of pump speed. For all pumps with “automatic” indicated in the Stroke Length category of the Design Summary, an isolated 4-20mA Input with Surge Suppressor for remote control of pump stroke and an isolated 4-20mA Output with Surge Suppressor for remote monitoring of pump stroke shall be provided.
2.4. Spare Parts

A. Spare Parts

1. Provide the following spare parts to the OWNER for each chemical metering skid upon delivery of the pump skid. Spare parts shall include all parts required for (2) years of normal maintenance of all components of the chemical metering system. All parts shall be in one box labeled with the Skid ID Information:

a. (1) Maintenance kits for each chemical metering pump. Maintenance kits shall include but not be limited to diaphragm, check valve seats, gaskets and o-rings.

b. (1) Maintenance kits for a pressure relief valve for each pump skid.

c. (1) Maintenance kit for a back pressure valve for each pump skid.

d. (1) Spare bladder for a pulsation dampener for each pump skid.

e. (2) Spare valves for each pump skid.

f. (1) Parts list for all serviceable components.


3. EXECUTION

3.1. Installation 

A. Install the chemical metering skids as indicated on the drawings and specified and in compliance with the manufacturer’s instructions using a licensed plumbing contractor experienced with chemical system operations such as Odyssey Manufacturing Co.
3.2. Inspection and Testing

A. Upon completion of installation, a full operating test shall be performed in the presence of the Engineer and a qualified manufacturer’s representative. The Contractor shall furnish all labor, materials and equipment required for such test and shall correct any deficiencies noted.
3.3. Manufacturer’s Services <MODIFY AS REQUIRED>
A. The manufacturer shall provide the following services as specified.

1. Mechanical Start-Up Services

a. Provide <# days> 8-hour working days of mechanical start-up services.

2. Process Start-Up Services

a. Provide <# days> 8-hour working days of process start-up services.

3. Operator Training Services

a. Provide <# days> 8-hour working day to instruct operating personnel on the operation and maintenance of the system.
3.4. Operation and Maintenance Manuals <MODIFY AS REQUIRED>
A. Operating and maintenance manuals prepared specifically for this project shall be provided. Manuals shall include all procedures, drawings, parts lists, etc. required to instruct personnel unfamiliar with such equipment. Operation and maintenance manuals shall be prepared in accordance with all specifications of this project.
3.5. Warranties

A. The system manufacturer shall provide a two (2) year parts and labor warranty for the metering pumps, skid material/construction, and skid-mounted equipment, piping and valves.  This warranty shall be in addition to and not in lieu of any warranties provided by the manufacturer of the equipment itself.  
B. The system manufacturer shall pass through any warranties from the equipment suppliers for the pumps, controllers, and other system components manufactured by others.
***END OF SECTION***
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