SECTION 16484: ELECTRONIC SOFT-START CONTROLLERS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. This specification describes the electrical, mechanical, and reliability requirements for three phase, electronic soft start starters (controllers) as specified herein and shown on the contract drawings.

1.02 RELATED SECTIONS

A. Applicable specification sections contained in Division 16 - Electrical 

1.03 REFERENCES

A. The electronic soft start controllers and all components shall be designed, manufactured and tested in accordance with the latest applicable standards of IEC, UL, and NEMA. 

1.04 SUBMITTALS

A. Manufacturer shall provide [3] copies of the following documents to owner for review and evaluation in accordance with general requirements of Division [1] [01] and Division [16] [26] [40]:

1. Dimensional outline drawing on specified product;

2. Schematic diagram on specified product;

3. Power and control connection diagram(s) on specified product.

1.05 INSTALLATION, OPERATION AND MAINTENANCE DATA

A. Manufacturer shall provide [3] copies of installation, operation and maintenance procedures to owner in accordance with general requirements of Division [1] [01] and Division [16] [26] [40].

B. Users manual shall include wiring diagrams, schematics, operating, and maintenance instructions.

1.06 QUALITY ASSURANCE (QUALIFICATIONS)

A. Manufacturer shall have specialized in electronic soft start controllers for more than [10] years.

B. All electronic soft-start controllers shall be 100% Factory Tested to ensure proper performance upon delivery. 

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

1.07 DELIVERY, STORAGE, AND HANDLING

A. Soft Starter shall be stored, protected, and handled in accordance with recommended practices listed in manufacturer's User Manual.

B. Soft Starter shall be inspected and concealed damage reported to carrier within 48 hours.

C. Soft Starter shall be stored 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. Soft Starter shall be handled 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 controller installation.

B. Soft Starter shall be located in well - ventilated areas, free from excess humidity, dust and dirt and away from hazardous materials. Ambient temperature of area will be between minus 10 and plus 50 degrees C. Indoor locations shall be protected to prevent moisture from entering controller.

1.09 WARRANTY

A. Manufacturer warrants soft starter to be free from defects in materials and workmanship for a period of twelve (12) months from date of commissioning or eighteen (18) months after shipment, whichever occurs first.

1.010 FIELD MEASUREMENTS

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

PART 2 PRODUCTS

2.01 MANUFACTURER

A. This specification shall establish the minimum requirements for soft starters equipment. Soft Starters that do not meet these requirements shall not be acceptable. Acceptable manufacturers include:

1. General Electric

2. ______________

3. ______________ 

2.02 EQUIPMENT

A. Furnish GE Type ASTAT BP Soft Starter or approved equal.

2.03 COMPONENTS

Refer to Contract Drawings for actual layout and location of equipment and components; current ratings of devices, terminals, and components; voltage ratings of devices, components and assemblies; interrupting and withstand ratings of devices, buses, and components; and other required details.

A. General 

1. 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. 

2. The soft starter shall be microprocessor controlled. The soft starter shall be provided as IP20/00 or open chassis as standard. The soft starter 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 (SCRs) rated 1400 PIV to 440V and 1600 PIV to 600V.

b. Internal run-time bypass contactor that automatically bypasses the SCRs at the end of ramp, which results in less heat generated, smaller enclosures and reduced wiring.
c. Integral thermal sensor to trip and disengage the soft starter on heat sink over temperature.

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

e. LED indicators to show the following: On, Ramp, Run, & Fault.

f. Separate control and power terminals or terminal blocks.
g. The Soft Starter shall have dedicated network RS-485 terminals for Modbus RTU communications as standard. 

B. Operating Conditions

1. The Soft Starter’s operating ambient temperature range shall be -10°C to 50°C. Derate current by 2.5% for each degree above 40°C.

2. The Soft Starter’s storage temperature shall be -20° to 70°C.

3. The Soft Starter’s relative humidity range shall be 5-95%, non-condensing.

4. The Soft Starter shall be suitable for operation at altitudes up to 3,300 feet or 1000 meters without de-rating.

C. Input Power Section

1. The soft starter shall be designed to operate at either 208-440Vac Three-Phase input voltage or 460-600Vac Three-Phase input voltage.

2. System frequency shall be from 45Hz to 65Hz with Auto Tracking Frequency range.

3. The soft starter shall be able to withstand input voltage variation of +10% and -15%.

4. Suitable for Delta or Wye Line Connections including Corner Grounded Delta.

D. Output Power Section

1. The Soft starter shall be available in Amperage ratings from 8A through 1100A at 208 to 600Vac.

2. Three Phase

3. Standard Three Wire L1/U, L2/V, L3/W or Six Wire Inside Delta (Programmable)


E. Soft Starter Keypad

1. 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.

2. 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. LEDs – To display soft starter functions

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

3. The Soft Starter shall have Indication LEDs as follows: 

a. Green – The soft starter is “On”

b. Yellow – The soft starter is in “Ramp”
c. Green – The soft starter is in “Run” mode

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

4. 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.

5. The Soft Starter shall have a remote mountable keypad option kit for ratings 58A and above, which will allow for mounting the LCD Keypad up to 10feet from the soft starter.

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

F. Soft Starter shall have the following user adjustments 

1. Two Motor full load amp settings with individual adjustments from 50 to100% of the soft starters full load amp rating. 

2. Two acceleration ramps with individual adjustments from 1 to 90 seconds. 

3. Two deceleration ramps with individual adjustments from 0 to 90 seconds. 

4. Two initial voltage settings with individual adjustments from 10 to 80%of nominal voltage. 

5. Final torque setting adjustable from 0 to 10 (maximum level). 

6. Two current limit settings with individual adjustments from 100 to 500% of motor full load amps. 

7. Three selectable pump control acceleration curves. 

8. Three selectable pump control deceleration curves. 

9. Torque acceleration curve 

10. Torque deceleration curve 

11. Current control ramp 

12. Kick-start (80% voltage boost) shall be adjustable from 0.1 to 1 second. 

13. Maximum starting time (stall protection) shall be adjustable from 1 to 60 minutes. 

14. Number of starts shall be adjustable from 1 to 10, in a programmable time period of 1 to 60 minutes. 

15. The start inhibit time period shall be adjustable from 1 to 60 minutes. 

16. Under current trip setting shall be adjustable from 20 to 90% of the motor full load amps. Under current shall be disabled when set to 'Off'. 

17. Under current trip shall have an adjustable delay from 1 to 40 seconds. 

18. Shear pin shall have an adjustable trip level from 100 to 850% of motor full load amps.
G. Soft Starter I/O Control

1. The Soft starter shall have 6 digital inputs with the following assigned functions:

a. Start

b. Stop

c. Soft Stop

d. External Fault Input

2. The Soft starter shall have 3 Form C relay outputs with the following assigned functions:

a. Run

b. End of Ramp

c. Fault

3. The Soft Starter shall have 1 analog output signal with either 0/4-20mA or 0-10V settings on ratings 58A and above. The analog output must reflect the motor current.

4. The Soft Starter shall have 1 dedicated thermistor input that is programmable for PTC or NTC type thermistors. 

H. Soft Starter Protective and Diagnostic Features

1. 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. Thermistor Trip

b. Too Many Starts

c. Long Start Time

d. Over Current Jam

e. Overload

f. Undercurrent

g. Undervoltage

h. Overvoltage

i. Phase Loss

j. Frequency out of Range

k. Phase Sequence

l. Slow Speed Time

m. Wrong Motor Connection

n. Shorted SCR

o. Heat Sink Over Temperature

p. External Fault signaled by Digital Input

q. Wrong Parameters

r. Wrong Wiring Connection

I. PC Software

1. Provide PC based software for startup & commissioning the soft starter.  The software shall allow the user to perform the following:

a. Setting of the soft starter parameters 

b. Copying of parameter sets to and from a soft starter 

c. Documentation/print-out of set-up

d. Servicing and fault analysis

2.04 TESTING

A. All Soft starters shall be 100% factory tested to ensure proper performance upon delivery.

PART 3 EXECUTION

3.01 EXAMINATION

A. The following procedures shall be performed by the Contractor.

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

2. Check concrete pads for uniformity and level surface.

3. Verify that equipment is ready to install.

4. Verify field measurements are as [{shown on Drawings] [instructed by manufacturer}].

5. Verify that required utilities are available, in proper location and ready for use.

6. Beginning of installation means installer accepts conditions.

3.02 LOCATION

3.03 3.03
INSTALLATION

A. Installation shall be performed by the Contractor:

1. Install per manufacturer's users manual.

2. Install required safety labels.

3.04 START-UP SERVICE AND TRAINING

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

3.05 FIELD QUALITY CONTROL


N/A

3.06 ADJUSTING




N/A

3.07 CLEANING




N/A
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