16484: ELECTRONIC SOFT-START CONTROLLERS

26 29 13.16: REDUCED VOLTAGE MOTOR CONTROLLERS
26 29 13.20: ENCLOSED COMBINATION SOFT START CONTROLLERS

Note To Specifier: The specifications are for the GE ASTAT XT Panel or Enclosed style SOLID STATE REDCUED VOLTAGE SOFT STARTER, herein referred to as the RVSS.  RVSS ratings are 2 through 250Hp at 230VAC, 5 through 500Hp at 460VAC, and 5 through 500Hp at 575VAc.

Optional equipment and application specific information directly affects the type, size, configuration, and cost of the RVSS to be quoted.  Optional items and required application information are highlighted using brackets [ ] where a selection or details must be provided.

PART 1: GENERAL

1.01
SUMMARY

A. This specification provides the requirements for an RVSS factory integrated with branch circuit protection, power circuit components, control components, and door mounted operator devices into an enclosure, herein referred to as RVSS panel.

1.02 RELATED SECTIONS



NA

1.03 REFERENCES

A. NFPA 70( – National Electric Code( (NEC()

B. UL 50 – UL Standard for Safety for Enclosures for Electrical Equipment

C. UL 508A – UL Standard for Safety for Industrial Control Panels 

D. NEMA 250 – Enclosures for Electrical Equipment (1000 Volts Maximum)

1.04 SUBMITTALS

A. A submittal package shall be furnished to the Engineer for approval prior to factory assembly of the RVSS.  The submittal package shall consist of the following:

1. Elementary diagrams showing factory power and control wiring along with field wiring connections for line and load power connections and control wiring connections.

2. Outline diagrams showing the overall enclosure and mounting dimensions with front and side views and weights as a minimum.  The outline drawings shall also include conduit entry/exit locations along with intended conduit sizes.

3. Voltage, horsepower, current rating, and product features will be furnished from standard catalog sheets.

1.05 INTALLATION, OPERATION AND MAINTENANCE DATA

A. Manufacturer shall provide a copy of installation, operation and maintenance procedures to owner.

B. Instruction manual shall include programming manuals, wiring diagrams, operating, and maintenance instructions.


1.06 QUALITY ASSURANCE

A. Manufacturer shall have specialized in the manufacture and assembly of low voltage control panels for [25] years.

B. Low voltage RVSS shall be listed and/or classified by Underwriters Laboratories in accordance with standards listed in Article 1.03 of this specification.

C. All RVSS shall be 100% factory tested to ensure proper performance.

D. Electronic soft-start controllers shall be equivalent to the features of the General Electric ASTAT XT Soft Starter for function and quality. Products that comply with the specifications by others are acceptable.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Contractor shall store, protect, and handle products in accordance with recommended practices listed in manufacturer's Installation and Maintenance Manuals.

B. Contractor shall inspect and report concealed damage to carrier within 48 hours.

C. Contractor shall store in a clean, dry space. Cover with heavy canvas or plastic to keep out dirt, water, construction debris, and traffic. Heat enclosures to prevent condensation.

D. Contractor shall handle in accordance with manufacturer's recommendations to avoid damaging equipment, installed devices, and finish. [Lift only by installed lifting eyes.]

1.08 PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)

A. Follow (standards) service conditions before, during and after installation.

B. Equipment shall be located in well - ventilated areas, free from excess humidity, dust and dirt and away from hazardous materials.  Indoor locations shall be protected to prevent moisture from entering enclosure.

C. The RVSS panel shall be designed to operate in an ambient temperature range from 0°C to 40°C.

D. Storage temperatures shall be between -25°C to 65°C.

E. The RVSS panel shall be suitable for operation at altitudes up to 3,280 feet without de-rating.  

1.09 WARRANTY

A. The manufacturer warranty the materials and workmanship of the RVSS to be free from defect for a period of twelve (12) months after start-up or eighteen (18) months after shipment, whichever occurs first. 

1.010 FIELD MEASUREMENTS

A. Contractor shall make all necessary field measurements to verify that equipment shall fit in allocated space in full compliance with minimum required clearances specified in National Electrical Code.

PART 2: PRODUCT

2.01 MANUFACTURERS

A. General Electric products have been used as the basis of design for RVSS.  Approved manufacturers listed below are allowed on condition of meeting the specified conditions including the available space for the equipment (including Code required working clearances).

1. General Electric

2. _____________

3. _____________

2.02 ELECTRICAL RATINGS

A. Provide equipment rated as indicated on drawings or as specified below.

B. Input voltage ratings shall be [230VAC] [460VAC] [575VAC] +10% and –15%.

C. Input frequency shall be from 45Hz to 65Hz with Auto Tracking Frequency range. 

D. The RVSS panel will have a fault withstand rating of [100k AIC for fusible disconnect style devices] [65k AIC for breaker disconnect style devices] [that is based on customer supplied fusing / breaker for non-combination style devices].

E. The RVSS panel output current ratings shall be capable of continuous operation at a minimum of 100% rated motor full-load current in accordance with NEC( Table 430.150. 

F. The RVSS shall provide Class [10] [20] [30] overload current capacity. 

2.03 DESCRIPTION

A. Refer to Contract Drawings for actual layout and location of equipment and components; current ratings of devices, bus bars, and components; voltage ratings of devices, components and assemblies; interrupting and withstand ratings of devices, buses, and components; and other required details.  Furnish GE ASTAT XT or approved equal.

B. The soft starter shall be capable of operating a NEMA design B squirrel cage induction motor with a full load current equal to or less than the continuous output current rating of the soft starter.

C. The soft starter shall be microprocessor controlled and shall consist of a power section, logic board, and field wiring interface terminal board for ease of access to control and power wiring as well as maintenance requirements. The soft starter shall consist of the following general components:

a. Three sets of back-to-back phased controlled power semiconductors rated 1400 PIV to 500V, 1600 PIV to 600V and 1800 PIV to 690V.

b. Integral thermal sensor to trip and disengage the soft starter on heat sink over temperature.

c. Programmable keypad and alphanumerical LCD display that indicates present mode of operation. The LCD keypad shall display programming and diagnostic data in full text.

d. LED indicators to show the following: On, Start, Run, Soft Stop, Stop, Save/Slow Speed, Dual Set/Reverse, & Fault.

e. Modbus RTU communications port [DeviceNet] [Profibus DP].

D. The soft starter input power section shall be designed to operate at either 230Vac, 460 Vac or 575 Vac three phase input voltages.

E. The soft starter output power section shall be designed for three phase NEMA design B squirrel cage induction motor with amperage ratings from 8A through 820A depending on actual configuration.

F. RVSS panels will include control power that is [230 Vac common control] [120 Vac with Control Circuit Fusing but supplied separately] [120 Vac via a control power transformer] [120 Vac via a control power transformer with an additional 1000 va].

G. All RVSS panels and enclosures will meet UL508A. 

H. The RVSS panel shall include [an input disconnect] [a Mag-Break motor circuit protector] with a through-the-door handle interlocked to the enclosure door to provide a local and lockable means of removing all input power from the RVSS panel.

I. Branch circuit protection fuses shall be provided to protect the RVSS [and bypass starter].  Fuses shall be sized to provide proper branch circuit protection and be coordinated with other power circuit components. 

J. The RVSS panel shall be a NEMA Type [Open on a Baseplate] [1] [12] [3R] enclosure. 

K. The RVSS panel will include door mounted operator devices and a [through the door] [NEMA 1door mounted] keypad to facilitate programming, control functions and diagnostics. 

L. [The RVSS panel will include a line isolation contactor to remove three phase power from the starter and motor during stop and fault conditions.]

NOTE TO SPECIFIER:  IF A BYPASS CONTACTOR OR STARTER IS REQUIRED, CHOOSE ONE OF THE TWO OPTIONS BELOW:
M. [An AC1 rated Bypass Contactor will be included and controlled by the ASTAT XT to allow cooler and more efficient operation during run conditions.]

N. [An AC3 rated Bypass Starter with Class [10] [20] [30] motor overload relay will be included and controlled by the ASTAT XT to allow cooler and more efficient operation during run conditions.  This will also allow the RVSS panel to run the motor using a full voltage, non-reversing starter in the event the RVSS trips.]

2.04 PROTECTIVE AND DIAGNOSTIC FEATURES

In the event of a fault, the soft starter will have tripped. Faults must be reset to restart operation once their cause has been rectified. The soft starter shall offer the following Faults list:

A. External Fault (by a digital input)

B. Frequency out of Range 

C. Heat Sink Over Temperature

D. Long Start Time

E. Overcurrent / Jam

F. Overload 

G. Overvoltage 

H. Phase Loss 

I. Phase Sequence 

J. Shorted SCR

K. Slow Speed Time

L. Thermistor Trip

M. Too Many Starts

N. Undercurrent

O. Undervoltage

P. Wrong Motor Connection

Q. Wrong Parameters

R. Wrong Wiring Connection

S. [AC line branch circuits for the RVSS panel includes Class J Time-Delay type fuses.]

T. [RVSS panels with an AC3 rated bypass shall contain an adjustable Class [10] [20] [30] ambient compensated overload relay.  The overload relay shall provide; single-phase protection, visible trip indication, selectable manual/automatic reset, and trip test.]

2.05 FEATURES AND ADJUSTMENTS

A. The RVSS panel will be factory programmed to operate all specified optional devices.

B. The RVSS will include four (4) user selectable Start (4) user selectable and Stop curves to match starting characteristics to load. 

C. The RVSS will include an 80% Kickstart voltage with adjustable Kickstart time.

D. The RVSS will include user programmable Starting Voltage.

E. The RVSS will include user programmable Starting Current. 

F. The RVSS will include user programmable Current Limit.

G. The RVSS will include user programmable Acceleration and Deceleration times.

H. The RVSS will include user programmable Auto Reset for Phase Loss and Undervoltage Fault.

I. The RVSS will include Dual Setting functionality to allow setting a second set of basic motor parameters.

J. For diagnostic assistance, the RVSS shall record and store in its memory run status and fault type of the past 10 faults and provided detailed information on soft starter operating conditions at the time of fault.

K. The RVSS shall contain an energy savings function that when selected, automatically reduces the RVSS output voltage at steady state operation to the level only required to meet the torque requirement of the load.  This function is not available with bypass style panels.

L. Three user programmable inputs with the following functions: 

a. Energy Savings Mode, Slow Speed or Reset.

b. Dual Adjust, Reversing or Reset.

c. External Fault

M. The Soft Starter shall have one (1) dedicated thermistor input that is programmable for PTC or NTC type thermistors.

N. The RVSS shall provide an adjustable [0-20ma] [4-20ma] [0-10Vdc] analog output signal that is proportional the motor current. 

O. [Multiple configurations and all parameters can be save to a computer file via a PC communication kit].

2.06 OPERATOR CONTROLS

A. The RVSS control power and digital inputs will be [120 Vac] [230 Vac]. 

B. All ASTAT XTs will include pull a-part terminals for its control connections.

C. The RVSS panel shall have a control terminal strip for field I/O wiring.

D. The RVSS will include four (4) customer safety interlocks.

E. [The RVSS will include an Auto Run Input.]

F. The RVSS will include fault relay outputs. 

G. [The RVSS will include auxiliary run relay outputs.]

H. The RVSS will include three (3) programmable logic inputs.

I. The RVSS will include one (1) scalable analog output.

J. All RVSS panel door mounted operators will be 22mm industrial rated devices.  

1. Operator controls and indicating devices shall include: RVSS Keypad, Fault Light [Hand-Off-Auto Switch] [Start pushbutton] [Stop pushbutton] [Run Light] [Off Light] and Fault Lights] [Ammeter] [Voltmeter [with selector switch]] [Elapsed Time Meter].

2. [Panels with AC3 rated Bypass Starters shall include an ASTAT-Off-Bypass selector switch.] 

2.07 KEYPAD INTERFACE AND STATUS LEDS

A. The Soft Starter shall be supplied with a backlit alphanumeric Liquid Crystal Display (LCD) Multi-Function Keypad. The Keypad shall be capable of programming and monitoring the Soft starter.

Keypad shall be divided into 3 functional groups:

a. Graphical display shall two lines of 16 alphanumeric characters each with full text programming. Codes are not accepted. 

b. LED’s – To display soft starter functions.

c. Navigation keys to program soft starter, display operational data, and faults.

B. The Soft Starter shall have Indication LED’s as follows: 

a. Green – The soft starter is “On”.

b. Red – The soft starter is in “Stop” mode.

c. Yellow – The soft starter is in “Start” mode.

d. Yellow – The soft starter is in “Save” or “Slow Speed” mode.

e. Green – The soft starter is in “Run” mode.

f. Green – The soft starter is in “Reverse” mode.

g. Yellow – The soft starter is in “Soft Stop” mode.

h. Red – The soft starter is in “Fault” mode.

C. The Soft Starter shall display operating data, fault information, and programming parameters in English with other languages - Spanish, German and Italian available by parameter setting. 

D. The keypad shall display the last 10 faults and provides detailed information on soft starter operating conditions at the time of fault occurrence.

2.08 NETWORK COMMUNICATIONS

A. The RVSS shall include Modbus RTU [DeviceNet] [Profibus DP] communication protocol.

PART 3: INSTALLATION AND EXECUTION

3.01 EXAMINATION

A. The contractor shall perform the following procedures:

1. Examine installation area to assure there is enough clearance to install panel.

2. Check [concrete pads] [mounting surfaces] for uniformity and level surface.

3. Inspect for any physical damage
4. Verify that equipment is ready to install.

5. Verify field measurements are as [shown on Drawings] [instructed by manufacturer].

6. Verify that required utilities [and control interfaces] are available, in proper location and ready for use.

7. Beginning of installation means installer accepts conditions.

3.02 LOCATION AND INSTALLATION

A. The contractor shall perform the installation.

1. The contractor shall install RVSS in accordance with standards listed in Article 1.08 of this specification.

2. Install per manufacturer's instructions outlined in installation, operation and maintenance documentation.

3. [Install required safety labels.].

3.03 START-UP AND TRAINING

A. Manufacturer shall have Factory Trained personnel at Field locations convenient to the installation site, available for Trouble-Shooting and/or Start-Up assistance.

B. [RVSS operational and maintenance Training and/or Start-Up Service shall be provided.] 

1. [Product installation must be complete prior to Start-Up Services being provided.]

C. Personnel performing Start-Up must check / adjust RVSS settings [circuit breakers] [overload relay] [switches] [doors] [operating handle] for proper [mechanical] [and/or] [electrical] operation.

3.04 FIELD QUALITY CONTROL


N/A

END OF SECTION
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