Section 15620
Combination and Non-Combination Motor Starters

Part 1

Manufacturer

1.01 Manufacturer


A. Approved Manufacturer:  Cerus Industrial.  
B. Approved equals will be accepted at the specifying engineer’s discretion.
1.02 Submittals


Manufacturer shall provide copies of the following documents:


A. Product data sheets on specified products.

B. Shop drawings for specified product.

C. Wiring Schematics for specified products.

Part 2

Products
2.01 Section Includes:

A. Enclosed FVNR combination single phase motor starter with electronic overload relay
B. Enclosed FVNR non-combination motor starters with electronic overload relay
C. Enclosed FVNR combination motor starters with electronic overload relay
D. Enclosed FVNR Two-Speed motor starters with electronic overload relay

2.02 References

The starters referenced in this section are designed and manufactured to the following standards unless otherwise noted:  

A.  ANSI/NFPA -70, National Electric Code
B.  UL 508, and UL508A Industrial Control Equipment
C.  NEMA ICS-2, 2000
D.  IEC 60947-5, 60947-4, 60947-3
1.01 System Description
A. Single Phase Starter:  Starters for 115VAC single phase motors less than 1 HP shall be capable of both manual and automatic operation.  Refer to Section 2.03.1 for single phase starter requirements.
B. Magnetic Starters:  Starters for 3-phase motors shall be magnetic starters.  Refer to Section 2.03.2 for magnetic starter requirements.
C. Combination Starters:  Provide combination magnetic starters for all motors requiring branch circuit protection or a line-of-sight disconnect.  Refer to Section 2.03.3 for combination magnetic starter requirements.
1.01.1 Enclosed Full Voltage Non-Reversing (FVNR) Single Phase Starter 
A. Single Phase Motor Starter Control:  The single phase motor starter shall consist of a manually operated quick-make toggle mechanism lockable in the “Off” position which shall also function as the motor disconnect.   Additionally, the starter shall provide thermal overload protection, run status pilot light and fault pilot light.  The starter must include the capability to operate in both manual and automatic control modes.  In automatic mode, the starter shall have the capability to integrate with a building automation system by providing terminals for run input, run status output and fault output.  All control terminals shall be integrated in the starter.  At a minimum, each single phase starter shall include an interposing run relay and current sensing status output relay.  Single phase motor starter shall be in a surface mount enclosure.
B. Approved manufacturer:  Cerus Industrial, model BAS-1P or approved equal.  
1.01.2 Enclosed Full Voltage Non-Reversing (FVNR) Non-Combination Starter
A. Magnetic Motor Starters shall be enclosed in a general purpose electrical enclosure with the appropriate environmental rating. 
B. Starters shall consist of a horsepower rated magnetic contactor with a minimum of 1NO and 1NC auxiliary contacts and solid state electronic overload relay.  Overload relay shall protect all three phases with a wide range current setting and trip class to allow field adjustment for specific motor FLA.  Interchangeable heater elements are not acceptable.  Overload relay shall provide phase failure, phase loss, locked rotor and stall protection.   
C. Provide a manual reset pushbutton on the starter cover to restore normal operation after a trip or fault condition.
D. Each starter shall include an installed 50VA control power transformer (CPT) with protected secondary.  The CPT must accept the available line voltage and the control voltage shall not exceed 120V.
E. Installed accessories shall include Hand-Off-Auto operation switch with 22mm style operator interfaces.  Include LED pilot light indicators for Hand, Off, Auto, Run and Overload conditions.  All pilot devices shall be water tight and dust tight.

F.  When remotely controlled by an automation system, the starter shall include remote run terminals which accept both a voltage input signal and a contact closure.  The voltage run input shall accept both AC and DC signals including 24VAC, 120VAC, 24VDC and 48VDC to allow direct connection of the transistorized automation signal to the starter.  
G. In applications where the motor is interlocked with a damper or valve, the actuator control must reside within the starter enclosure.  The starter must provide a voltage output to operate the actuator to open the damper or valve without closing the motor circuit.  The starter will only close the motor circuit and start the motor after it has received a contact closure from a limit or end switch confirming the damper or valve position.   
H. The starter shall provide a provision for Fireman’s Override operation.  When activated, the starter run the motor in any mode (Hand, Off or Auto) regardless of other inputs or lack of inputs either manual or auto.  The purpose of the Fireman’s Override input is to act as a smoke purge function.  Fireman’s Override has priority over the Emergency Shutdown input.
I. If the starter is controlled by a fire alarm or life safety system, the starter shall include an Emergency Shutdown input which will disable the starter from operating in either Hand or Auto mode regardless of other inputs either manual or auto.
J. Manufacturer shall provide and install tags with engraved white lettering to designate equipment served
1.01.3 Enclosed Full Voltage Non-Reversing (FVNR) Combination Starter 
A. Enclosed combination starters shall include all of the magnetic starter requirements in addition to a disconnecting method.  Acceptable disconnects include:  motor circuit protectors, UL 489 circuit breakers, or a fused disconnects.  All disconnects shall include a lock-out mechanism when in the off position.

B. The Motor Circuit protector shall be a UL listed 508 current limiting manual motor starter with magnetic trip elements only. The breaker shall carry a UL 508F rating (up to 100A frame size) which provides for coordinated short circuit rating for use with the motor contactor and provides a minimum interrupting rating of 30,000 AIC for the combination starter.

C. Fused disconnect shall be UL 98 suitable for service entrance protection.  It shall accommodate time delay J-style fuses.

D. UL 489 breaker shall include thermal and magnetic trip mechanisms.
1.01.4 Provide optional features, as required, to meet design performance according to the following requirements.
A. Must provide over/under voltage and phase monitoring capability.  Monitor shall be field adjustable for both over and under voltage levels and a delay time before returning to normal operation after a trip.

B. Starter must measure and display output current on the front cover.  If necessary, install digital or analog ammeter.

C. The starter shall provide the capability to monitor and calculate power consumption (kWh) of the motor load.  Each starter shall display the calculated kW and kWh.  Additionally, provide either a pulse output (kWh) or 4-20mA analog signal (kW) to the automation system to monitor the power consumption.
D. Starter must be capable of communicating over BACnet MS/TP.  At a minimum, reported points shall include starter mode, terminal input status, run/fault status, voltage, current, power factor, kW and kWh.  
1.02 Quality Assurance
A. Manufacturer shall provide a five year warranty on the complete starter assembly.  


B. The starter assembly shall be UL listed under UL 508A.
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