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SECTION 26 18 39

MOTOR CONTROLLERS

PART LISTNUM 1 \l 1
GENERAL

1.01
RELATED DOCUMENTS

LISTNUM 1 \l 3
Drawings and general provisions of the Contract, including General Conditions, Special Provisions, and other Division 1 Detailed Provisions Sections, apply to this Section.

1.02
SECTION INCLUDES

LISTNUM 1 \l 3 \s 1
Reduced voltage solid state (RVSS) motor controller for pump control.

PART LISTNUM 1 \l 1
PRODUCTS

2.01
MANUFACTURERS

LISTNUM 1 \l 3 \s 1
The following manufacturers are capable of producing equipment and/or products that will satisfy the requirements of this Section.  Candidate manufacturers include Allen Bradley, Square D, Cutler Hammer or as approved equal.
2.02
RATING

A.
Rating to be selected based on the nameplate full load amp rating of the motor, including service factor.  Sizing of motor controller components shall comply with the NEC.  The RVSS shall be rated for greater than 14 starts per hour.

2.03
SERVICE

A.
RVSS shall be rated 480 volts, plus 15% or minus 10%; 60 Hertz, 3 phase, suitable for operation at the specified short circuit capacities.

2.04
ENCLOSURE

A.
Enclosure shall be open type, front access only and suitable for continuous full load operation in a 104°F (40°C) ambient environment.

2.05
OPERATIONAL FEATURES
A.
The RVSS shall have programmable starting and stopping including soft start voltage ramp up, current limit start, soft start with start boost, coast stop and soft stop.  
LISTNUM 1 \l 3
The RVSS shall be rated for 400% of the rated current of the starter for 20 seconds at maximum ambient temperature.

LISTNUM 1 \l 3
The RVSS solid state controller operation, for both start and stop time duration, shall be rated for 20 seconds.
2.06
MONITORING AND PROTECTION

A. OPERATOR INTERFACE:

Provide a user interface with keyboard programming capability, monitoring and diagnostics for each RVSS.  The operator interface module/station shall allow programming of the operating features of the starter, monitor operating functions, and provide diagnostic information for the specified malfunctions plus any internal diagnostics. 

B. MONITORED INFORMATION FEATURES:

Provide indication of the following monitored features:

1. Motor current in amperes

2. Motor kilowatts

3. Motor power factor

4. Motor thermal monitoring

5. Motor run time.

C. MOTOR OVERLOAD PROTECTION:

Solid state overload relay shall be solid-state overload type that protects the power wiring and motor from excessive overcurrents.  The relay shall be ambient compensated and have adjustment from 90 to 110 percent of the normal rating.  

The sensing element shall be adjustable Class 20 tripping time of 20-seconds at 600-percent of current setting.  The faster overload trip Class 10 and the longer overload trip Class 30 shall be field set by the installer during the pump startup with the overload settings that are required by the pump load.

When motor overload protection is inherent in a motor protection relay that meets the UL/NEC requirements for motor overload protection, the protection specified here may be provided by that relay.

D. SOLID STATE STARTER PROTECTION:

Provide thermal monitoring for the controller for protection form controller overheating.  

2.07
CONTROLS

A. GENERAL:

Control and monitoring interface shall conform to the control diagrams as shown in the contract drawings.  RVSS contacts for external status monitoring shall be isolated and rated not less than NEMA ICS2 A300.

B. RUNNING STATUS:

The RVSS shall be furnished with at least one set of isolated form C contacts which indicate that the motor is running.  The running status shall also be indicated on the operator interface and be always visible and not require scrolling to ascertain status.

C. FAULT STATUS:

The RVSS shall be furnished with at least one set of isolated form C contacts which indicate the RVSS/motor fault status.  The fault status shall also be indicated on the operator interface and be always visible and not require scrolling to ascertain status.

D. RUN COMMAND:

The RVSS shall start and stop in response to a maintained isolated contact closure from the remote control system provided by others.
E. FAULT RESET:

The RVSS shall have remote fault reset capability via an isolated contact closure from the remote control system provided by others.

2.08
ALARM ANNUNCIATION

A. The RVSS operator interface shall indicate the cause of alarm or shutdown and alarm indications for internal fault and external fault functions.  Alarm annunciation shall include alarm functions associated with the protection of the RVSS.  Protective trips shall require manual reset via a local reset pushbutton.  
2.09
MISCELLANEOUS

A. GENERAL:

Refer to the Drawings for the devices required for the RVSS motor controllers.  

B. CIRCUIT BREAKERS:

Provide thermal-magnetic (TM) or motor circuit protection (MCP) type circuit breakers, as shown.  Short circuit ratings shall be coordinated/sized with the selected RVSS.  Series ratings, for overcurrent devices to meet specified short circuit withstand ratings, is prohibited.

Provide molded case breakers equipped with toggle type handle, quick-make, quick-break over-center switching mechanism that is trip-free so that breaker cannot be held closed against short circuits and abnormal currents.

The tripped position shall be clearly indicated by breaker handle maintaining a position between “ON” and “OFF”.  The device power contact poles shall open, close, and trip simultaneously.  

C. TRANSIENT VOLTAGE SURGE SUPPRESSOR:


Provide a factory selected transient surge suppressor rated for each RVSS where specified. 
D. POWER FACTOR CORRECTION CAPACITORS:


Provide power factor correction capacitors where specified.  Size capacitors for correction to 0.95 power factor.  Coordinate capacitor sizes with the pump motor manufacturer.  Locate capacitors in the pump control panel with clear identification nameplates.


Power factor correction capacitor shall be connected after the motor has reached full speed and the motor is supplied power through the “Run” contactor using a power contactor interlocked with the “Run” controller.  The power factor correction capacitor shall be disconnected before the RVSS controller ramps the motor down during the stop sequence.


Provide the power factor correction capacitor with a disconnecting means, fuses for overcurrent protection, with a discharge means and conductors both rated 135-percent of the rated current, grounding means, and markings, as required by the NEC Article-460.

PART LISTNUM 1 \l 1
EXECUTION

3.01
INSTALLATION

LISTNUM 1 \l 3 \s 1
The RVSS shall be installed in accordance with the recommendations of the manufacturer and as specified herein.  The equipment shall be installed and tested in accordance with the manufacturer’s written recommendations by a qualified, factory trained manufacturer’s representative.


The controller and protective relay settings shall be implemented with the settings selected based on the actual full load amperes of the motor connected to the controller and the requirements of the motor driven equipment.  The motor circuit protectors shall be adjusted to the lowest setting not causing false tripping.
B. The default setting shall be to start the pump(s) at 100% and soft stop the pumps between 3-5 seconds.
3.02
FIELD TESTING

A. Each RVSS shall be installed and tested by the Contractor with the assistance of factory-trained engineers in accordance with the manufacturer’s specifications and witnessed by the CITY.

Manufacturer shall provide factory testing for all devices.  Upon satisfactory completion of the testing, the manufacturer shall submit two certified copies of the test report to the CITY and Engineer.  All RVSS jumper, switch, and parameter settings shall be recorded and provided as Product Data. 

Component failure during testing will require repeating any test associated with the failure or modified components to demonstrate proper operation.  The installation shall include the following:

1. Adjust RVSS and perform “start-up” tests as recommended by manufacturer.    Set parameters as required per the pump requirements.

2. Establish proper direction of rotation for the motor controlled by the RVSS.

3. Verify that the RVSS will operate properly in the “manual control mode” or in the “remote or automatic mode” from a remote start signal input.

4. Check for excessive heating of the RVSS and motor at the maximum load rating where available.  Report any discrepancies to the CITY.

3.03
TRAINING

A. A minimum of 2 hours of training conforming to the requirements of Section 01 79 00  shall be provided.
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