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1. PART 1 – GENERAL

1.1. References
1.1.1. All work shall be in conformance to the latest revision of « Building Code », unless otherwise indicated.

1.1.2. All work shall conform to the latest revised codes and standards that having jurisdiction, including but not limited to:

1.1.2.1. ANSI / API 609, Lug and Wafer Type Butterfly Valves.

1.1.2.2. ANSI / ASME B16.1, Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250 and 800.

1.1.2.3. ANSI / ASME B16.3, Malleable-Iron Threaded Fittings, Classes 150 and 300.

1.1.2.4. ANSI / ASME B16.5, Pipe Flanges and Flanged Fittings, Steel Nickel Alloy and other Special Alloys.

1.1.2.5. ANSI / ASME B16.9, Factory-Made Wrought Steel Butt welding Fittings.

1.1.2.6. ANSI / ASME B16.22, Wrought Copper and Copper-Alloy Solder Joint Pressure Fittings.

1.1.2.7. ANSI / ASME B16.25, Butt welding Ends.

1.1.2.8. ANSI / ASME B16.34, Valves – Flanged, Threaded and Welding Ends.

1.1.2.9. ANSI / ASME B18.2.2, Square and Hex Nuts.

1.1.2.10. ANSI / ASME B40.1, Pressure Gauges and Gauge attachments.

1.1.2.11. ANSI / AWWA C111 / A21.11, Rubber Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe and Fittings.

1.1.2.12. ANSI B18.2.1, Square and Hex Bolts and Screws.

1.1.2.13. ASTM A47M, Specification for Ferritic Malleable Iron Castings.

1.1.2.14. ASTM A53, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated, Welded and Seamless.

1.1.2.15. ASTM A126, Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings.

1.1.2.16. ASTM A536, Specification for Ductile Iron Castings.

1.1.2.17. ASTM B62, Specification for Composition Bronze or Ounce Metal Castings.

1.1.2.18. CSA B242, Groove and Shoulder Type Mechanical Pipe Couplings.

1.1.2.19. CSA W47.1, Certification of Companies for Fusion Welding of Steel.

1.1.2.20. MSS-SP-67, Butterfly Valves.

1.2. Submittals
1.2.1. Submit dimensional drawings and technical data in conformance with client’s instructions.
1.2.2. Drawings must show or indicate the following:

1.2.2.1. Devices and their components, including connections, piping, fittings and control devices, as well as details concerning the factory mounted or assembled on site;

1.2.2.2. The schematic diagrams and actual wiring;

1.2.2.3. Dimensions and recommended installation instructions;

1.2.2.4. Curves and actual performance characteristics of pumps;

1.2.3. Submit pump curves showing the operating point, for verification

1.2.4. Submit detailed wiring diagrams of control systems established by the manufacturer, indicating the wiring and equipment installed at the factory on equipment or necessary piece to controls auxiliary equipment, parts and accessories regulators

1.2.5. Shop drawings must indicate the final location during assembly on site, control devices, piping, valves and fittings shipped separately by the hardware vendor

1.3. Instruction and Maintenance Manual
1.3.1. Supply the required manuals and incorporate them into an “Instruction and Maintenance Manual”.
1.3.2. The maintenance manual will comprise of or indicate the following:
1.3.2.1. A description of the major components: the manufacturer’s series or model reference number, power rating, flow and pressure and/or capacity.
1.3.2.2. All details relating to the operation, care and maintenance of component;
1.3.2.3. A list of recommended spare parts and the names and addresses of suppliers.
2. PART 2 – PRODUCT

2.1. ACCEPTABLE MANUFACTURER

2.1.1.   The system shall be as manufactured by FLO FAB Incorporated, 860 Industrial Boulevard, Bois-des-Filion, Quebec, Canada, J6Z 4V7.

2.2. WATER BOOSTER SKID PACKAGE 

1.2. SYSTEM DESCRIPTION
1. The system shall be a hydronic type consisting of pump(s), service valves, flexible connectors, check valve(s), pressure gauges, and control panel system . The system shall be designed for a performance capacity of _____________ TOTAL. The entire control system shall be a factory pre-assembled on a structural steel frame, piped and wired unit by FLO FAB Incorporated.
2. WATER HANDLING with CENTRIFUGAL PUMPS
For pump selections, access the Flo Fab selection program with the following credentials: username is engineering and password is 8888.

http://www.flofab.com/Main/Pumps/Pages/NewPumpSearch.aspx?action=Login&u=ENGINEERING&a=no&SessionNoClient=1347&SessionAdministrator=0
Use the following link for complete 3D, AutoCAD drawings, IOM, technical brochures, exploded view diagrams, parts list, and construction materials (select pump category and the applicable pump subcategory):

http://www.flofab.com/HomeSite/Literature/Pages/Literature#
B. Basis-of-Design Product: Subject to compliance with requirements, Designed, furnished and installed as shown on plans S-CPS-D-CPS-T-CPS-Q-CPS-P-CPS simplex, duplex, triplex, quadruplex or pentaplex Flo Fab Inc a water booster skid package. A single manufacturer regularly engaged in designing and manufacturing of systems shall furnish the System.  Manufacturer shall provide technical assistance during installation and system start up. Product by the following: <Insert Number>.
C. Description: Factory-assembled and tested, centrifugal, overhung impeller, single-stage, pump(s) as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor shafts mounted vertically or horizontally.

2.1. Water booster for domestic water, with variable speed
2.1.1. Provide and install a booster group piece, pre-assembled, tested and factory set, type pump(s), system controlled with variable speed drive(s) (VFD’S) circuit without Hydro pneumatic tank. All supplied, ready for connection to mechanical and electrical systems on site.

2.1.2. The pumps are of the type:
2.1.2.1. PUMP(S) 

http://www.flofab.com/Main/Pumps/Pages/NewPumpSearch.aspx?action=Login&u=ENGINEERING&a=no&SessionNoClient=1347&SessionAdministrator=0
Use the following link for complete 3D, AutoCAD drawings, IOM, technical brochures, exploded view diagrams, parts list, and construction materials (select pump category and the applicable pump subcategory):

http://www.flofab.com/HomeSite/Literature/Pages/Literature#
The Flo Fab Model HC pump package consists of two (enter number) pumps, control panel with variable frequency controller (VFC), expansion tank, air separator, chemical bypass feeder, heat exchangers (shell and tube/plate), boilers, chillers, cooling towers, glycol fill system (optional), balancing valves, isolation valves, air vents, drains, multifunction valves, suction diffusers (or Y-pattern strainers), and interconnecting black steel schedule 40 piping.  All package components are mounted on a structural steel base with lifting lugs.  Assembly, testing, and final adjusting is performed at the factory.  The module will be onsite ready for mechanical and electrical system connections.
Edit centrifugal pump articles above and edit the "Pumps" paragraph below; first paragraph describes the vertically mounted, double suction pump used with the Model HC package.

2.1.2.1.1.1. Type: [Separately coupled, vertically mounted, double-suction or multi-stage pump(s), Flo Fab Select Series] <Insert pump designation> as defined in centrifugal pump Articles above.

2.1.2.1.1.2. Mounting: [Vertical/Horizontal floor mounted] <Insert mounting>.

2.1.2.1.1.3. Number of Pumps: [One] [Two] [Three] [Four] [Five]  <Insert Number>.

2.1.2.1.2. Capacities and Characteristics:

2.1.2.1.2.1. Minimum Pressure Rating: [150 psig (1035 kPa)] [250 psig (1725 kPa)] <Insert value>.

2.1.2.1.2.2. System Water Flow Rate: <Insert gpm (L/s)>.

2.1.2.1.2.3. Discharge Pressure: <Insert psig (kPa)>.

2.1.2.1.2.4. Header Size: <Insert NPS (DN)>.

2.1.2.1.2.5. Lead Pump:

2.1.2.1.2.5.1. Capacity: <Insert gpm (L/s)>.

2.1.2.1.2.5.2. Total Dynamic Head: <Insert feet (kPa)>.

2.1.2.1.2.5.3. Speed: <Insert rpm>.

2.1.2.1.2.5.4. Electrical Characteristics:

2.1.2.1.2.5.4.1. Motor Horsepower: <Insert value>.

2.1.2.1.2.5.4.2. Volts: [120] [240] [277] [380] [460] [575] <Insert value>.

2.1.2.1.2.5.4.3. Phases: [Single] [Three].

2.1.2.1.2.5.4.4. Hertz: [60] [50].

2.1.2.1.2.6. Lag Pump(s):

2.1.2.1.2.6.1. Capacity: <Insert gpm (L/s)>.

2.1.2.1.2.6.2. Total Dynamic Head: <Insert feet (kPa)>.

2.1.2.1.2.6.3. Speed: <Insert rpm>.

2.1.2.1.2.6.4. Electrical Characteristics:

2.1.2.1.2.6.4.1. Motor Horsepower: <Insert value>.

2.1.2.1.2.6.4.2. Volts: [120] [240] [277] [380] [460] [575]  <Insert value>.

2.1.2.1.2.6.4.3. Phases: [Single] [Three].

2.1.2.1.2.6.4.4. Hertz: [60] [50].
2.1.3. See Schedule for details. The capability of the booster group is shown in the list of equipment.
2.1.4. Operation of the pumps.
2.1.4.1. The controls operate as follows:

2.1.4.1.1. The pump(s) will run continuously. If there is a change of process variable, the pump(s) speed will change. If the suction pressure drops to a dangerously low level, a switch will prevent the pump(s) from running. Should the discharge pressure continue to drop the other pump(s) will start and the speed will be controlled by the drive(s) to maintain the required set pressure. The pump(s) can also be controlled manually
2.1.5. The booster group must be provided with a control system  Variable Speed NEMA-1 (USA) or EEMAC-1 (CANADA) pre-assembled and pre-spun at the factory and includes the following:
2.1.6. VARIABLE FREQUENCY (SPEED) DRIVE
 Each pump motor shall be operated through a Variable Frequency

Drive (VFD). Each pump will be supplied with a separate,

dedicated VFD rated for 115% of the full load amperage rating of    the fan motor.

Features

2 PID controllers with sleep mode, soft fill, jockey pump, pump auto clean

Multi pump Multi follower Intelligent, multi pump solution using parallel pumps with comprehensive speed control 

Pump alternation within multi pump systems Alternates multi pump control 

sequence ,PM and induction motor support Dry Pump supervision 

Pressure loss compensation Compensates pressure loss in piping when 

pressure sensor is close to pump ,Multi pump overpressure protection Fast disconnect of pumps during periods of high line pressure, Sleep Mode, RTC

Network

Integrated BacnetIP or MSTP, Optionnal: PROFIBUS DP V1 ,Device Net, Lon Works, PROFINET, Ether Net/IP, Modbus TCP

Approvals

CSA  approved, CUL Listed

Enclosure

NEMA 1, NEMA 12

Option 

Panels, Input fused Disconnect

Interface

Control panel c/w backlit display, Input keypad for manual operation, REM/LOC buttons/switches, RS485 interface Up to 115 k Baud, RJ45 Ethernet

Performance

Output voltage 0-100% of supply voltage, Output frequency 0-590 Hz, Switching on output Unlimited, Ramp times 0.01-3000 s

Control Signals

Programmable digital inputs 6*, Changeable to digital output 2 (terminal 27, 29), Logic PNP or NPN, Voltage level 0-24 V DC, Analog inputs 2 Modes Voltage or current Voltage level 0 to +10 V (scaleable) Current level 0/4 to 20 mA (scaleable) Accuracy of analog inputs, Max. error: 0.5% of full scale, Programmable pulse inputs 2* Voltage level 0-24 V DC (PNP positive logic),  Programmable digital/pulse outputs 2 Voltage level at digital/frequency output 0-24 V DC,Relay outputs Programmable relay outputs 2 Max. terminal load (240 24 VDC/8  A• 250 VAC/8 A• 125 VDC/0.4 A

Protection

Earth fault protection, Mains supervision, Motor phase supervision, Over current protection, Unit over temperature protection, Motor overload protection * The motor overload protection activates at 110% of the full load current, Motor stall protection, Motor underload protection

Short-circuit protection of +24 V and +10 V reference voltages

Service Conditions

Ingress protection class IP: 00/20/21/54, UL Type: Chassis/1/12, mixed gas corrosion test, Method 1 (H2S [hydrogen sulfide] and SO2 sulfur (dioxide]), Designed according to: • IEC 60721-3-3, unit in operation, class 3C2, • IEC 60721-3-3, unit in operation, class 3S2, IL current: -10°C (no frost)…+40 °C Up to 50 °C with derating 1.5%/1°C)

1) It will be provided with overload relay suitable for use in phase Volts: [120] [240] [277] [380] [460] [575] <Insert value>.

2) Phases: [Single] [Three].50 or 60 Hz, and will be factory wired to the pump motor(s) and control panel. Switche(s) to stop the fuses will be provided with matching doors to prevent opening the electrical panel while the system is running
2.1.6.1.1. The readings will be operational status of data system for remote monitoring: The modem and optional maintenance contract for remote monitoring system available
2.1.7. The pressure sensor for measuring pressure is to type:
2.1.7.1. Provide and install a pressure sensor for measuring pressure and transmit the result of isolated linear 4 to 20mA for use in a system with two standard 24VDC wires. The unit should be accurate to ± 0.5% full limit sizes for ranges between 10psid 100psid and to withstand static pressures above 100psi and 500psi lines with negligible changes in performance delivery. It has a steel body with corrosion-resistant connections female 1 / 4 "NPT. The unit will withstand ambient temperatures from 0 ˚ F to 200 ˚ F and having a shroud electrical NEMA 4X
2.1.8. Butterfly valve(s) are of type:
2.1.8.1. Butterfly valves with a diameter equal to or greater than DN 2 1 / 2, Model without flange, with wing
2.1.8.2. Compliant MSS SP 67, Class 150, Class 1 MPa type EHG, body in cast iron, stainless steel valve, stainless steel stem, EPDM seat, replaceable, lever and locking lever, control gear in, for valves with a diameter greater than DN 6.
2.1.8.3. Maximum service pressure: 1034 kPa (150 psi).

2.1.8.4. Maximum service temperature: 108°C (225°F).
2.1.8.5. Acceptable component: Flo Fab Series BFVZ.

2.1.9. The check valve(s) are of type:
2.1.9.1. Silent Check Valves

2.1.9.1.1. Valves with a diameter equal to or greater than 2-1/2 DN without flanges.
2.1.9.1.1.1. Class 125, Class 862 kPa (125psi), body iron or cast iron, bronze internal parts, stainless steel spring (spring, heavy duty in the case of assemblies on risers down flow).
2.1.9.1.1.2. Acceptable component: Flo Fab Series LSDDB.

2.1.10. An automatic proportional purge detects excess temperature and allows the purging of a specified quantity of water to the drain.
2.1.11. Pressure gauge(s)
2.1.11.1. Dial-type gauges 4 "(100 mm) diameter, conforming to ANSI / ASME B40.1, Grade 2A, accurate to within 1%, unless otherwise indicated.

2.1.11.2. The gauges have a housing and a stainless steel ring polished. The movement is also stainless steel. The needle is adjustable (adjustable micrometer)
2.1.11.3. These gauges are calibrated so as to operate in the center of their graduation. Normally, graduation will be combined from 0 to 690 kPa (0 to 100 psi
2.1.12. Acceptable component: Flo Fab Series RFF0400LF

2.1.13. Piping
2.1.14. The booster pump(s) will be connected to the collectors of suction and 304 stainless steel and fitted with the system controller includes a variable speed (VFD’S) pre adjusted and tested before shipment to the conditions specified above
2.1.15. A substantial foundation will be provided to absorb vibration and provide a solid support system. Suitable fixing bolts are embedded in concrete with sockets to allow adjustment of the bolts after the concrete has been poured. The system will be placed on this foundation, carefully levelled and the bolts tightened.

2.1.16. The capabilities of the booster group are shown in the list of equipment
3. PART 3 – EXECUTION
3.1.1.1. EXAMINATION

3.1.1.1.1. Examine equipment foundations and anchor-bolt locations for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.

Retain first two paragraphs below if required.

3.1.1.1.2. Examine roughing-in for piping systems to verify actual locations of piping connections before pump installation.

3.1.1.1.3. Examine foundations and inertia bases for suitable conditions where pumps are to be installed.

3.1.1.1.4. Proceed with installation only after unsatisfactory conditions have been corrected.

3.1.1.2. PUMP INSTALLATION

In first paragraph below, retain "HI 1.4" option for centrifugal pumps and "HI 2.4" option for vertically mounted, turbine centrifugal pumps.

3.1.1.2.1. Comply with [HI 1.4] [and] [HI 2.4].

3.1.1.2.2. Install pumps to provide access for periodic maintenance including removing motors, impellers, couplings, and accessories.

3.1.1.2.3. Independently support pumps and piping so weight of piping is not supported by pumps and weight of pumps is not supported by piping.

3.1.1.2.4. Automatic Condensate Pump Units: Install units for collecting condensate and extend to open drain.

3.1.1.2.5. Equipment Mounting:

Retain first subparagraph below to require equipment to be installed on cast-in-place concrete equipment bases.

3.1.1.2.5.1. Install base-mounted pumps on cast-in-place concrete equipment bases. Comply with requirements for equipment bases and foundations specified in [Section 033000 "Cast-in-Place Concrete."] [Section 033053 "Miscellaneous Cast-in-Place Concrete."]

Retain one of two subparagraphs below if vibration isolation is required. Retain first for projects in seismic areas; retain second for projects not in seismic areas. Indicate vibration isolation and seismic-control device type and minimum deflection in supported equipment schedule on Drawings.

3.1.1.2.5.2. Comply with requirements for vibration isolation and seismic control devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."

3.1.1.2.5.3. Comply with requirements for vibration isolation devices specified in Section 230548.13 "Vibration Controls for HVAC."

Retain "Equipment Mounting" Paragraph below for in-line pumps suspended from structure.

3.1.1.2.6. Equipment Mounting: Install in-line pumps with continuous-thread hanger rods and [elastomeric hangers] [spring hangers] [spring hangers with vertical-limit stop] of size required to support weight of in-line pumps.

3.1.1.2.6.1. Comply with requirements for seismic-restraint devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."

3.1.1.2.6.2. Comply with requirements for hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."

3.1.1.3. ALIGNMENT

3.1.1.3.1. [Engage a factory-authorized service representative to perform] [Perform] alignment service.

Retain this article only for separately coupled, end- and double-suction centrifugal pumps.

3.1.1.3.2. Comply with requirements in Hydronics Institute standards for alignment of pump and motor shaft. Add shims to the motor feet and bolt motor to base frame. Do not use grout between motor feet and base frame.

3.1.1.3.3. Comply with pump and coupling manufacturers' written instructions.

3.1.1.3.4. After alignment is correct, tighten foundation bolts evenly but not too firmly. Completely fill baseplate with nonshrink, nonmetallic grout while metal blocks and shims or wedges are in place. After grout has cured, fully tighten foundation bolts.

3.1.1.4. CONNECTIONS

Coordinate piping installations and specialty arrangements with Drawings and with requirements specified in piping systems. If Drawings are explicit enough, these requirements may be reduced or omitted.

3.1.1.4.1. Comply with requirements for piping specified in Section 232213 "Steam and Condensate Heating Piping" and Section 232216 Steam and Condensate Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.

3.1.1.4.2. Where installing piping adjacent to pump, allow space for service and maintenance.

3.1.1.4.3. Connect piping to pumps. Install valves that are same size as piping connected to pumps.

3.1.1.4.4. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles.

3.1.1.4.5. Install [check, shutoff, and throttling valves] [check valve and throttling valve with memory stop] [triple-duty valve] on discharge side of pumps.

3.1.1.4.6. Install [Y-type strainer] [suction diffuser] and shutoff valve on suction side of pumps.

3.1.1.4.7. Install flexible connectors on suction and discharge sides of base-mounted pumps between pump casing and valves.

3.1.1.4.8. Install pressure gages on pump suction and discharge or at integral pressure-gage tapping, or install single gage with multiple-input selector valve.

Retain first two paragraphs below for automatic condensate pump units.

3.1.1.4.9. Install check valve and gate or ball valve on each condensate pump unit discharge.

3.1.1.4.10. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."

3.1.1.4.11. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

3.1.1.5. STARTUP SERVICE

3.1.1.5.1. [Engage a factory-authorized service representative to perform] [Perform] startup service.

3.1.1.5.1.1. Complete installation and startup checks according to manufacturer's written instructions.

3.1.1.5.1.2. Check piping connections for tightness.

3.1.1.5.1.3. Clean strainers on suction piping.

3.1.1.5.1.4. Perform the following startup checks for each pump before starting:

3.1.1.5.1.4.1. Verify bearing lubrication.

3.1.1.5.1.4.2. Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to rotate with pump hot and cold. If pump is bound or drags, do not operate until cause of trouble is determined and corrected.

3.1.1.5.1.4.3. Verify that pump is rotating in the correct direction.

3.1.1.5.1.5. Prime pump by opening suction valves and closing drains, and prepare pump for operation.

3.1.1.5.1.6. Start motor.

3.1.1.5.1.7. Open discharge valve slowly.

3.1.1.6. DEMONSTRATION

3.1.1.6.1. [Engage a factory-authorized service representative to train] [Train] Owner's maintenance personnel to adjust, operate, and maintain hydronic pumps

3.2. Installation

3.2.1. Constant pressure system will be implemented by the project contractor.

3.2.2. All wiring will be implemented by the manufacturer's instructions and codes federal, provincial and local regulations.

3.2.3. Get the manufacturer to adjust the operation of the pumps. Adjust operating pressures as indicated in the description of the equipment.
3.2.4. Ensure that the pumps run in the expected direction.

3.2.5. Install and adjust the controls.

3.2.6. The manufacturer shall provide the maintenance staff of the building instructions for operation of each pump and the system total.
3.3. On-site Verification
3.3.1. Check the power supply.

3.3.2. Check overload protection settings.

3.3.3. Fill pump(s) with liquid and jog to ensure they are rotating the proper direction.

3.3.4. Check setting and operation of the selectors' Hand-Off-Auto "and" Drive - Bypass and variable speed (VFD) bypass circuits, control devices and security alarms sound and visuals, guards against overheating and other securities
3.3.5. Set the crushers and presses - packing mounted on the shaft of the impeller.
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