SPEC-HP ACCESSORIES-US-1.1 8/03


Part 2.06 SP & SPX Series Hose Pump Accessories

(Part 2.08 for combined SP &SPX Spec)

Specifying engineer to pick specification for accessories needed.

A  - Suction Pulsation Accumulator

OPTION 1: 

Recommended for Flooded Suction Applications (Size 25mm Hose Pumps or Larger)
A. Inlet Pulsation Accumulators 
1.  Provide 304 Stainless Steel  standpipe with a soft wall hose type hose. Hose shall be constructed of Natural Rubber, EPDM or Buna-N in accordance with the pump hose selected.

2.  Provide standpipe with a flanged tee connection.  Flanged Tee connection shall be constructed of PVC or 316 Stainless Steel as recommended by the manufacturer.  Flanges shall be faced and drilled to ANSI 150# standard as follows:

	Pump

	Process Connection Flange

	Pump Connection

Flange
	Height

(from pipe center)

	25 mm
	1.5”
	1”
	15.8” 

	32 mm
	1.5”
	1.5”
	15.8”

	40 mm
	1.5”
	1.5”
	15.8”

	50 mm
	2.5”
	2”
	20.2”

	65 mm
	2.5”
	2.5”
	27.4”

	80 mm
	4”
	3”
	31.1”

	100 mm
	4”
	4”
	37.2”


1.  Provide accumulators to remove both negative and positive pressure spikes in the suction piping and to completely fill the pump inlet.

2.  Suction accumulator shall be vertical mounting and rated for 90 psi max.

3.  Provide accumulators that do not require a pre-charge or re-charge  during operation.

4.  Contractor shall install suction accumulators in accordance with the manufacturer’s instructions.  Suction accumulators shall be mounted within three feet of the pump inlet port.  

5.  *(Note to Engineer:  If suction gauge is specified, include the following: Pump suction gauge shall be mounted between the pump inlet and the suction accumulator.)*  No other equipment shall be installed between the suction accumulator and pump.  

OPTION  2

Recommended for Flooded or Suction Lift Applications or Applications Requiring Alternate Materials of Construction  (Size 10 mm Hose Pumps or Larger)
A. Inlet Pulsation Accumulators
1.  Accumulator shall be chargeable, the appendage type, and  consist of a two part housing and  bell shaped flexible bladder.  

a) For flooded suction applications, provide chargeable accumulator with one-way air inlet valve to prevent product backflow, pressure gauge, and air fill valve. Plastic accumulators shall be rated to 150 psi working pressure. Metal accumulators shall be rated to 300 psi working pressure.  

b) For suction lift applications provide chargeable accumulator with ball valve, Venturi valve, and 30in-30psi compound gauge.  Plastic and metal accumulators shall be rated to a maximum of 30 psi.  

2.  Suction Accumulator shall be designed for vertical tee mounting into the suction line.  Contractor shall provide an appropriate flanged tee with vertical leg for mating to pulsation accumulator and horizontal legs for mating to suction source piping and pump inlet piping.  For 10 mm pump, provide flow through type accumulator which shall not require a separate tee.  

	Pump 
	Model
	150# Flanged Inlet
	Housing Material
	Bladder

	10 mm 
	Sentry III
	1/2” Flow through
	*
	**

	15- 25 mm
	Sentry II
	¾”
	*
	**

	32-65 mm
	Sentry I
	2”
	*
	**

	 80-100 mm
	Sentry IV
	3”
	*
	**


     *( Engineer to select from below Housing and Bladder materials  

     based on compatibility with process fluid)*

            *  Sentry III, II, I Housing Materials are available in:



Polypropylene, PVC, PVDF, 316SS


     Sentry IV Housing Materials are available in:



Epoxy Coated Aluminum, Epoxy Coated Mild Steel, 316SS


** Sentry III, II, I, IV Bladders are available in:



Neoprene, Buna-N, EPDM, and Hypalon
3.  Contractor shall install suction accumulators in accordance with the manufacturer’s instructions and air-charge the accumulators in accordance with the process requirements as recommended by the manufacturer.  

4.  Suction accumulators shall be mounted within three feet of the pump inlet port.  

5.  *(Note to Engineer:  If suction gauge is specified, include the following: Pump suction gauge shall be mounted between the pump inlet and the suction accumulator.)*  No other equipment shall be installed between the suction accumulator and pump.  

6.  Manufacturer by Blacoh, Sentry Model

B – Discharge Pulsation Dampeners

Option 1 

Recommended for Fixed or Variable Speed Applications with Fixed or Variable Discharge Pressure >5 psi (Size 10mm Hose Pumps or Larger.)
B. Discharge Pulsation Dampeners
1. Dampener shall be chargeable, the appendage type, and  consist of a two part housing and  bell shaped flexible bladder.  

a) Provide chargeable dampener with one-way air inlet valve to prevent product backflow, pressure gauge, and air fill valve. Plastic dampeners shall be rated to 150 psi working pressure. Metal dampeners shall be rated to 300 psi working pressure.  

2. Dampener shall be designed for vertical tee mounting into the discharge line.  Contractor shall provide an appropriate flanged tee with vertical leg for mating to pulsation dampener and horizontal legs for mating to destination discharge piping and pump discharge piping.  For 10 mm pump, provide flow through type dampener which shall not require a separate tee.  

	Pump 
	Model
	150# Flanged Inlet
	Housing Material
	Bladder

	10 mm 
	Sentry III
	1/2” Flow through
	*
	**

	15- 25 mm
	Sentry II
	¾”
	*
	**

	32-65 mm
	Sentry I
	2”
	*
	**

	 80-100 mm
	Sentry IV
	3”
	*
	**


     *( Engineer to select from below Housing and Bladder materials based on compatibility with process fluid)*

            *  Sentry III, II, I Housing Materials are available in:



Polypropylene, PVC, PVDF, 316SS


     Sentry IV Housing Materials are available in:



Epoxy Coated Aluminum, Epoxy Coated Mild Steel, 316SS


** Sentry III, II, I, IV Bladders are available in:



Neoprene, Buna-N, EPDM, and Hypalon
3. Contractor shall install discharge pulsation dampeners in accordance with the manufacturer’s instructions and air-charge the dampener in accordance with the process requirements as recommended by the manufacturer.  

4. Pulsation Dampener shall be mounted within three feet of the pump discharge port.  No other equipment shall be installed between the discharge pulsation dampener and pump.  

5. Manufacturer by Blacoh, Sentry Model

Option 2

Recommended for Fixed Speed/Fixed Pressure Applications >30 psi (Size 25mm Hose Pumps or Larger.

B. Discharge Pulsation Dampeners

1. Provide in-line type discharge pulsation dampener capable of horizontal or vertical mounting.  

2. Dampener shall be constructed of an epoxy coated schedule 20 cylinder housing a hose and air space surrounding hose.  Dampener hose  and pump hose shall be constructed of an  identical wetted elastomer.  
3. Provide flanged inlet and outlet faced and drilled to ANSI 150# standard equal in diameter to the pump discharge port.  Wetted flange inserts shall be 316SS or PVC and shall be compatible with the process fluid.  
4. Provide dampener with pressure gauge and air fill valve.  Contractor shall charge dampener with compressed air in accordance with the application requirements as recommended by the manufacturer.  

Pulsation Dampener shall be mounted within three feet of the pump discharge port.  No other equipment shall be installed between the discharge pulsation dampener and pump.

C – Suction and Discharge Pressure Isolation Rings, Gauges, and Switches

 C.  Suction and discharge pressure isolation rings, gauges, and switches

1. Isolation ring shall consist of a metal ring with an elastomer inner sleeve filled with silicone instrument oil. Sensor shall be flow through design with flexible rubber sleeve around the full circumference.  The center section shall have a cavity behind the rubber sleeve filled with silicone fluid to transfer pressure to the pressure instruments. Isolator ring shall be manufactured by Onyx Valve.

a. Center material: Epoxy coated carbon steel 

b. Endplates: 316 Stainless Steel, (Kynar for chemical service) 

c. Sleeve Elastomer: Buna-N, (EPDM for chemical service) 

d. Endplates and Sleeve Elastomer materials shall be selected by the pump manufacturer and shall be compatible with the process fluid.  

2. Isolation rings shall fit inside the bolt circle of 150# ANSI Flanges of equal diameter as the pump flange and have a face-to-face length conforming to specification MSS-SP67.

3. The sensor ring shall not have any fill plug that can be inadvertently removed with the resultant loss of fill fluid.  The sensor shall be permanently filled with a high viscosity liquid silicone instrument oil to damp out surges or pressure spikes without a separate snubber.  Ring shall be permanently vacuum sealed at the factory with a modular seal consisting of a rubber membrane and needle fitting to allow removal and replacement of pressure instruments without compromising the vacuum fill. The pressure isolator shall be capable of operating under pressure with all pressure instruments removed with no loss of fill fluid, without isolating valves.

4. The needle fitting shall have both ¼” NPTF thread and ½” NPTM threads. All pressure instruments shall be rigidly supported by a post of at least 0.875 inches diameter welded to the isolator.  All connections shall be 1/2” NPT as a minimum.   Pressure instruments shall be attached to the isolator with a hand tightened lock ring.  It shall be possible to remove or attach pressure instruments to the isolator without requiring the use of any tools. Max operating pressure without leakage shall be 1000 psig.

5. Suction and discharge isolator rings shall be supplied with an Ashchroft 1008AL gauge, glycerin filled with 4” diameter, bronze tube and brass socket.  

a. Suction Gauge: 30in Hg – 100 psi

b. Discharge Gauge: 0-160 psi

6. Discharge isolator ring shall also be equipped with a single point, fixed dead band, automatic reset pressure switch.  Pressure switch shall be actuated by a Nitrile diaphragm in a zinc plated steel flange assembly.  Range shall be specified to match pump characteristics.  Allowable over pressure shall be at least 3X max switch setting.  Switch housing shall be cast aluminum, UL listed and CSA certified weatherproof per NEMA-4X. Pressure Switches shall be Square-D Class 9012 series GDW or GEW with SPDT contact configuration with a contact rating at 75% power factor of:






Volts AC

Amps (break)

VA





120



6

720






480



1.5

720





600



1.2

720

*(Alternate gauges available upon request.  Explosion-Proof or alternate switches available upon request.  Although not commonly installed, low suction pressure suction switches are available upon request.  Consult Watson-Marlow/Bredel if these options are desired)*

D – Variable Speed Control Panel

*(Standard Hose Pumps are fitted with inverter duty premium efficient motors rated for a constant torque speed control range of 10:1  up to 180TC motor frames  or 4:1 greater than 180TC motor frames with typical PWM type variable frequency drives.  Watson-Marlow/Bredel does not base its specification on any specific VFD manufacturer  but offers our general panel specification for typical control and best functionality of our pumps.  The engineer is encouraged to customize this specification as required by the installation.  Specification is based on AC control only, though customer preference may require DC control for units 2 HP or less.  Where DC is used, intent of the below recommended functionality should be maintained)*

D. Equipment.  For each pump, provide a variable speed control panel with features as specified herein.

1. Enclosure: 316 Stainless Steel, NEMA 4X with hinged lockable door.  

2. Provide through door mains disconnect capable of being locked out.  

3. Panel shall be rated for 460VAC, 60 Hz, 3-phase mains input with control transformer for powering 120V internal control devices.  Provide primary and secondary fusing.  Panel shall house a PWM type variable frequency drive rated to 10:1 or 4:1 constant torque as dictated by the motor frame size.  VFD shall be fitted with input and output line reactors and shall have a minimum 150% current limit based on FLA of the motor.  

4. Provide door mounted NEMA 4X operator controls as specified below:  

5. Non-reset elapsed time meter which shall display pump running elapsed time.

6. Digital display of pump rpm

7. Push to test pilot lights

a. Pump Running – Red

b. Pump Stopped – Green

c. Pump Fault – Amber

d. Hose Failure – Amber

e. High Discharge Pressure – Amber

f. Drive Fault - Amber

8. Manual Speed Potentiometer

9. Start Pushbutton – Green

10. Stop Pushbutton – Red

11. Fault Reset – Black

12. Emergency Stop – Mushroom-style, Red

13. Three Position Hand/Off/Auto Switch

14. Two Position Forward/Reverse Switch

15. Fault Alarm Horn with Silence Pushbutton

16. Control Logic – Provide control capabilities as specified herein.

a. Panel shall be equipped with a three position hand/off/auto switch.  When in the Hand position, pump speed shall be regulated via panel mounted speed potentiometer and shall be started or stopped via the panel mounted local start/stop pushbuttons.  When in the Off position, the pump shall be off.  When in the Auto position, the panel will require a closed contact remote start signal and will pace pump speed based on a remote 4-20mA input signal.  When in Auto, pump will not stop until remote start contact is disengaged or the Emergency Stop has been engaged.  Provide output status contact to indicate to a remote source when the pump is running in the Auto mode.

b. When running, the Pump Running light shall be illuminated and running time shall be logged on the ETM.  Provide output status contact to indicate to a remote source that the pump is running and an output 4-20mA signal to indicate pump speed.  When stopped, the Pump Stopped light shall be illuminated.    

c. Provide Pump Failure detection which shall stop the pump in the event of a hose failure, overpressure, or drive failure.  When  such an event occurs, the Pump Failure light shall be illuminated simultaneously with the corresponding Fault light.  Provide output status contact to indicate to a remote source when the pump has stopped due to failure.   Alarm horn shall engage in the event of a failure and shall be equipped with a silence pushbutton.  Provide a reset pushbutton to restore the pump to functional mode once failure has been corrected.  

d. Hose failure shall be detected by a Normally Closed float switch mounted on the pump.

e. High discharge pressure shall be detected by a Normally Closed pressure switch located within the discharge line of the pump.

f. Drive failure shall be detected via current limit and software fault detection of the VFD

g. Provide local forward/reverse switch to locally change pump direction.  

E – Fixed Speed Control Panel

*(The engineer is encouraged to customize this specification as required by the installation.  Specification is based on fixed speed AC motor.)*

E. Equipment.  For each pump, provide a fixed speed control panel with features as specified herein.

1. Enclosure: 316 Stainless Steel, NEMA 4X with hinged lockable door.  

2. Provide through door mains disconnect capable of being locked out.  

3. Panel shall be rated for 460VAC, 60 Hz, 3-phase mains input with control transformer for powering 120V internal control devices.  Provide primary and secondary fusing. Provide door mounted NEMA 4X operator controls as follows

a. non-reset elapsed time meter which shall display pump running elapsed time.

b. Push to test pilot lights

1) Pump Running – Red

2) Pump Stopped – Green

3) Pump Fault – Amber

4) Hose Failure – Amber

5) High Discharge Pressure – Amber

6) Thermal Fault - Amber

c. Fault Reset – Black

d. Emergency Stop – Mushroom-style, Red

e. Three Position Run/Off/Auto Switch

f. Two Position Forward/Reverse Switch

g. Fault Alarm Horn with Silence Pushbutton

h. Control Logic – Provide control capabilities as specified herein:

1. Panel shall be equipped with a three position run/off/auto switch.  When in the Run position, pump shall run and may be stopped when put in the Off position. When in the Auto position, the panel will require a closed contact remote start signal.  When in Auto, pump will not stop until remote start contact is disengaged or the Emergency Stop has been engaged.  Provide output status contact to indicate to a remote source when the pump is running in the Auto mode.

2. When running, the Pump Running light shall be illuminated and running time shall be logged on the ETM.  Provide output status contact to indicate to a remote source that the pump is running and an output 4-20mA signal to indicate pump speed.  When stopped, the Pump Stopped light shall be illuminated.    

3. Provide Pump Failure detection which shall stop the pump in the event of a hose failure, overpressure, or drive failure.  When  such an event occurs, the Pump Failure light shall be illuminated simultaneously with the corresponding Fault light.  Provide output status contact to indicate to a remote source when the pump has stopped due to failure.   Alarm horn shall engage in the event of a failure and shall be equipped with a silence pushbutton.  Provide a reset pushbutton to restore the pump to functional mode once failure has been corrected.  

4. Hose failure shall be detected by a Normally Closed float switch mounted on the pump.

5. High discharge pressure shall be detected by a Normally Closed pressure switch located within the discharge line of the pump.

6. Drive failure shall be detected via thermal switches embedded in the motor windings.  

7. Provide local forward/reverse switch to locally change pump direction.  

F – SP Series Internal Chemical Resistant Pump Protective Coating

F. Corrosion resistant internal coating

1. Provide internal of pump chamber, pump rotor, and pump cover coated with Halar suitable for the service conditions specified.  Provide coating with a thickness of 0.5 mm.  Maintain proper shoe-to-track occlusion gap tolerance by machining pump components prior to coating with edges to R=1.5 mm.  Provide sealed, dry shaft arrangement with front and rear seals to isolate the main pump shaft from hose failure contamination or corrosion.  

2. Provide Epoxy shoes for 25mm pumps or larger.   

3. Provide all Stainless Steel hardware.
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