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SECTION 22 1000 – PLUMBING EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Self-Priming Sewage and Sump Pumps - With Four S
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casing access covers, so that all parts of the pump suction-case, including the impeller 
port, shall be accessible for cleaning and inspection.  

3. The pump casing shall be designed so that sufficient liquid is retained in the casing to re-
prime the pump. The pump shall include an integral removable suction flap-valve, and 
shall be capable of re-prime, even if solids become lodged under suction flap-valve, 
causing liquid to drain back to the wet-well when the pump is idle.  

4. The pump shall be provided with a vacuum-rated grooved-coupling, attached to the 
suction-elbow, for connection to the grooved-end suction pipe. 

F. Close-coupled motor. 

1. Each pump shall be driven by a NEMA Premium-Efficiency motor to keep pace with EISA 
protocols. The motors shall have a totally-enclosed fan-cooled (TEFC) enclosure with a 
1.15 service-factor. Each pump must operate within the nameplate horsepower of the 
motor at all points along the entire pump capacity head curve beyond the duty-point 
condition, reserving the available service factor of the motor as a safety-factor. 

2. Performance curves which extend into the service (safety) factor, beyond the nameplate 
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susceptible to failure, are not acceptable. Cord grips fastened to the basin-cover shall be 
used to support the level-switch cords. The switches shall be fastened to a stainless-steel 
chain with anchor, in such a way that allows level-adjustment of the switches from above 
the basin cover. These level-switches shall be used to control & monitor liquid level in the 
wet-well. 

2. The switch installed in the lowest position shall shut off all pumps. The next switch from 
the bottom will start one pump and shall trigger alternation of the pumps on each 
successive cycle of operation. The third switch from the bottom shall start both pumps or 
start the second pump if the first pump fails for any reason. 

3. The fourth switch shall be located at the highest point, at the invert of the basin inlet, and 
shall signal a high wet-well level alarm. All level-switches shall be removable through the 
basin cover. 

I. Field installation requirements. 
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G. Control Panel 

1. Provide a single enclosure power and control panel (NEMA 1). The enclosure shall be 
steel, and finished with an oven-baked enamel. The panel shall include a door-
interlocked through-the-door safety disconnect switch. The control panel shall have the 
UL listing mark for industrial control panels, and shall include a microprocessor-based 
process-controller. Relay-based control systems, which do not allow the flexibility of 
being re-programmed in the field, are not acceptable. 

a. The internal portion of the control panel shall include one (1) 3-phase power-
distribution block, two (2) 3-phase thermal magnetic circuit breakers, two (2) 
across the line starters, and two (2) adjustable class-10 overload-blocks. The 
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8) Include separate fuses for each contactor circuit, as well as each alarm 
circuit. 

9) Monitor embedded pump-motor thermal-sensors, when wired. 

2. The control system shall be provided with a Metropolitan “Metro-Mail”, messaging 
system, designed to monitor and report the status of the equipment to key personnel, 
during regular and/or emergency situations. The unit shall be capable of sending e-mail 
messages or text messages through an internet connection. The equipment control 
system shall include singular or multiple remote alarm contacts as designated within the 
equipment control system specifications. These shall be factory pre-wired to the Metro-
Mail messaging system, each powered by a 10-to-30 volt ac-or-dc power supply. The 
messaging system shall include eight (8) electrically-separated, optically-isolated digital 
inputs. Each pair of input terminals shall include a red led-indicator light, which shall 
illuminate when the circuit is energized. The messaging system shall also include a single 
led-indicator status-light. This light shall glow-green to indicate that the unit is powered 
and is properly configured; and shall flash to indicate that an e-mail is being transmitted. 
The led-indicator shall glow-amber to indicate that the unit is booting, or to indicate that 
an ip-number has not been assigned. An ethernet port shall be provided, to allow 
connection of the unit to an internet connection, using a standard or crossover ethernet 
cable. The Metro-Mail shall include an on-board web-server, allowing the user to 
configure messages; e-mail addresses; and other settings, via a standard web browser. 
The Metro-Mail shall be powered through the main equipment control system, via a 10-to-
30 vac/dc power supply. 

3. Control systems without all of the essential fail-safe operational features, lights, fault-
codes, indicators, and remote-monitoring devices listed above are insufficient for the 
intended service, and are not acceptable. 

4. Provide BAS options on panel or extra connection points for future BAS connection. 
Confirm requirements with NU. 

H. Liquid level sensors. 

1. Provide one (1) pedestal-mounted mechanical float-alternator assembly with stainless 
steel float-ball, float-rod, and rod-stops, as well as one (1) suspended mechanical alarm 
level-switch, which shall be used to control & monitor liquid level in the wet-well. The 
level-switches shall be installed in such a way that they allow level-adjustment of the 
switches from above the basin cover. 

2. The mechanical alternator switch indexed in the lowest position shall shut-off all pumps. 
The next-highest indexed position shall start one pump, and shall trigger alternation of 
the pumps on each successive cycle of operation. The third and highest indexed position 
shall start both pumps or start the second pump if the first pump fails for any reason. 

3. The suspended mechanical alarm level-switch shall be located at the highest elevation of 
all wet-well inlet elevations, and shall signal a high wet-well level alarm. All level-switches 
shall be removable through the basin cover. 

I. Field installation requirements. 

1. A suction pipe shall be provided by the contractor and installed on each pump. The 
suction pipe must be of 1-piece construction, and shall be schedule-80 PVC, galvanized 
steel, or iron pipe. The size of the pipe shall be the same size as the pump suction 
connection. The suction pipes shall be installed air tight. The bottom end of the pipe shall 
be installed to a point measuring 6"-to-8” from the wet-well floor. 

2. An appropriate sewage-type check-valve shall be provided by the contractor and shall be 
installed in the discharge line of each pump. An appropriate gate-valve or plug-valve shall 
be provided by the contractor and shall be installed downstream of the check-valve. 
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3. Due to the potentially high outlet pressure of these safety-devices, each device shall 
each be piped to a common factory pre-fabricated 2” diameter drainage-header running 
the length of the structure, designed to dissipate the pressure energy prior to gravity 
drainage. Piping from the drainage-header to a waste opening shall be installed by the 
contractor in the field. 

C. Motors: 

1. Each pump shall be driven by a 3-Phase, 60 Hertz, open-drip-proof (ODP) motor. The 
motor shall have a synchronous speed of 3500 RPM, but shall operate at varying rates of 
speed during system operation. Each pump shall be driven by a NEMA Premium-
Efficiency motor to keep pace with EISA protocols. Each pump must operate within the 
nameplate horsepower of the motor at all points along the entire pump capacity-head 
curve beyond the duty-point condition, reserving the available service factor of the motor 
as a safety-factor. 

2. Pumps with performance curves which operate into the service (safety) factor, beyond 
the nameplate horsepower at any point, are not acceptable. 

D. Hydro-Pneumatic Tank: 

1. The following shall apply to all hydro-pneumatic tanks required by the pump-schedule. 
Furnish and install as shown on plans a pre-charged hydro-pneumatic tank or tanks. The 
tank shall be rated for a working pressure of 125-PSI minimum and a working 
temperature of 120°F minimum. All internal wetted parts must comply with FDA 
regulations and approvals. The tank shall be sized as scheduled. 

2. The hydro-pneumatic tank shall include a replaceable flexible membrane, designed to 
separate the air and water. The flexible membrane shall contain the appropriate air-
charge required to allow maximum water storage. A Schrader valve shall be located at 
the uppermost portion of the vessel, with a protective access cover. The tank shell shall 
be of composite material, comprised of filament-wound fiberglass, of sufficient wall 
thickness to contain water & air in combination, to a maximum working-pressure of 125-
PSI. The unit shall have a stainless steel threaded or flanged elbow fitting, located at the 
lowermost portion of the tank, to allow maximum draw-down of the stored water. The 
fitting shall include a diffuser, designed to enhance water flow in & out of the vessel. The 
tank shall be manufactured entirely of corrosion-resistant materials. Fabricated steel 
vessels, which are susceptible to corrosion, are not acceptable. 

3. The vessel shall be installed with isolation-valves in such a way as to allow the unit to be 
drained for maintenance purposes, without the need to drain the pressurized pump 
discharge line, or cause the operation of the pump system to be interrupted.  

4. The pump control system shall include a ‘sleep-mode’ feature, which shall increase the 
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each pump on the system, which shall adjust the kilowatt power delivered and used by 
the pump motors, as required to match the system flow demand requirement at any given 
time, while maintaining the set-point pressure of the system. The operating speed and 
kilowatt input to the pump motors shall be reduced to the minimum necessary to satisfy 
the flow demand, and to reduce mechanical wear of the equipment. The control system 
efficiency shall be maintained at 94 percent, and the system power factor shall be .95 at 
all times.  The VFD shall always soft-start the pump motors in order to reduce momentary 
power demands, as well as to eliminate mechanical and hydraulic shock to the system 
and the facility. 

2. The control system shall operate each pump independently and in-unison in order to 
maintain the system operating pressure set-point, as programmed by the operating 
engineer.  Each of the pumps shall have its own VFD inverter. 

3. A microprocessor based programmable logic controller (PLC) shall be furnished to 
process all of the operational input and output signals, including but not limited to, 
pressure set-points, operator selector settings, indicator lights and displays, and all alarm 
conditions. The logic program shall be factory installed and tested within the system and 
shall have provisions for field reprogramming through the use of a portable computer. 

F. Pressure Transducers: 

1. A system-pressure transducer shall be installed on the discharge-header of the pumping 
system. 

2. A suction-pressure transducer shall be installed on the suction-header of the pumping 
system. 

3. At the discretion of the University, compliance with the ruling of the U. S. Department of 
Energy imposing compliance with ANSI/ASHRAE Standard 90.1-2010 Addendum-CV 
may be required. In such cases, as indicated on the plan drawings, a third remotely-
located pressure transducer shall be provided for installation at the furthermost point of 
the facility, designed to reduce the kilowatt requirement of the facility, by eliminating the 
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I. The color touch-surface operator interface panel shall incorporate the following design criteria & 
capabilities: 

1. Incorporate a 5.6” Diagonal touch-surface, with a resolution of 320 x 234-Pixels, and 
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5. The tank shall be installed at the appropriate elevation required in order to ensure that 
the marpp
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proportional band. When pressure deviates from the set point in proportion greater than 
the internally adjusted proportional band, the controller shall control rapidly by bypassing 
rate in order to follow the rapidly changing pressu
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7) One (1) silence touch-pad to mute the audible alarm.  
8) One (1) reset touch-pad to reset the system configuration. 

e. The process-controller shall perform the following major functions: 

1) Start and stop 1-pump during normal flow conditions. 
2) Start and stop 2-pumps during extreme flow condi
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piping.  Comply with requirements for valves specified in Section 22 0523 "General-Duty 
Valves for Plumbing Piping" and comply with requirements for strainers specified in 
Section 22 2114 "Plumbing Specialties." 

2. Install pressure gage at suction of each pump and p


