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SECTION 23 0514 - VARIABLE-FREQUENCY DRIVES (VFD's) 

GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Specification Book Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes separately enclosed, pre-assembled, combination VFDs, rated 600 V and less, 
for speed control of three-phase, squirrel-cage induction motors. 

B. Harmonic analysis. 

1.3 DEFINITIONS 

A. AO - Analog Output. 

B. BAS:  Building automation system. 

C. BI - Binary Input. 

D. BO - Binary Output. 
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P. OCPD:  Overcurrent protective device. 

Q. PCC:  Point of common coupling. 

R. PID:  Control action, proportional plus integral plus derivative. 

S. PWM:  Pulse-width modulated. 

T. RFI:  Radio-frequency interference. 

U. TDD:  Total demand (harmonic current) distortion. 

V. THD(V):  Total harmonic voltage demand. 

W. VFD:  Variable-frequency motor controller. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type and rating of VFD indicated.  Include features, options, performance, 
electrical ratings, operating characteristics, shipping and operating weights, and furnished 
specialties and accessories. 

1.5 INFORMATIONAL SUBMITTALS 

A. Shop Drawings:  For each VFD indicated.  Include dimensioned plans, elevations, and sections; 
and conduit entry locations and sizes, mounting arr
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C. Qualification Data:  For qualified testing agency. 

D. Product Certificates:  For each VFD, from manufacturer. 

E. Source quality-control reports. 

F. Field quality-control reports. 

G. Results of harmonic analysis. 

H. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed, and 
arrange to demonstrate that selection of heaters suits actual motor nameplate, full-load currents. 

I. Load-Current and List of Settings of Adjustable Overload Relays:  Compile after motors have 
been installed and arrange to demonstrate that switch settings for motor-running overload 
protection suit actual motors to be protected. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For VFDs to include in emergency, operation, and 
maintenance manuals.  In addition to items specified in Section 01 7000 "Execution and 
Closeout Requirements," include the following: 

1. Manufacturer's written instructions for testing and adjusting thermal-magnetic circuit 
breaker and MCP trip settings. 

2. Manufacturer's written instructions for setting field-adjustable overload relays. 
3. Manufacturer's written instructions for testing, adjusting, and reprogramming 

microprocessor control modules. 
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B. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site 
testing. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

D. Comply with NFPA 70. 

E. IEC rated components are not acceptable. 

F. Referenced Standards and Guidelines: 

1. Institute of Electrical and Electronic Engineers (IEEE) 

a. IEEE 519-1992, Guide for Harmonic Content and Control. 

2. Underwriters Laboratories (as appropriate) 

a. UL508 
b. UL508A 
c. UL508C 
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1. VFDs and options shall be UL508 listed as a complete assembly.  The base VFD shall be 
UL listed for 100 kA SCCR without the need for input fuses. Base VFDs with red label UL 
stickers requiring additional branch circuit protection are not acceptable.   

2. CE Mark – The base VFD shall conform to the European Union Electromagnetic 
Compatibility directive, a requirement for CE marking.  The VFD shall meet product 
standard EN 61800-3 for the First Environment restricted level (Category C2).  Base drives 
that only meet the Second Environment (Category C3, C4) shall be supplied with external 
filters to bring the drive in compliance with the First Environment levels. 

J. Comply with FM Global requirements for VFD's 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Store in space that is permanently enclosed and air conditioned. 

1.10 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation, capable of driving full load 
without derating, under the following conditions unless otherwise indicated: 

1. Ambient Temperature:  Not less than 14 deg F (minus 10 deg C) and not exceeding 104 
deg F (40 deg C). 

2. Ambient Storage Temperature:  Not less than minus 4 deg F (minus 20 deg C) and not 
exceeding 140 deg F (60 deg C) 

3. Humidity:  Less than 95 percent (noncondensing). 
4. Altitude:  Not exceeding 3300 feet (1005 m). 

B. Interruption of Existing Electrical Systems:  Do not interrupt electrical systems in facilities 
occupied by the University or others unless permitted under the following conditions and then 
only after arranging to provide temporary electrical service according to requirements indicated: 

1. Notify the University no fewer than seven days in advance of proposed interruption of 
electrical systems. 

2. Indicate method of providing temporary electrical service. 
3. Do not proceed with interruption of electrical systems without the University's written 

permission. 
4. Comply with NFPA 70E. 

C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for VFDs, 
including clearances between VFDs, and adjacent surfaces and other items. 

1.11 COORDINATION 

A. Coordinate features of motors, load characteristics, installed units, and accessory devices to be 
compatible with the following: 

1. Torque, speed, and horsepower requirements of the load. 
2. Ratings and characteristics of supply circuit and required control sequence. 
3. Ambient and environmental conditions of installation location. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-
bolt inserts into bases. 
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and internal chokes. VFDs that do not include coordinated AC transient surge protection 
shall include an external TVSS (Transient Voltage Surge Suppressor).  

24. The VFD shall provide a programmable loss-of-load (broken belt / broken coupling) Form-
C relay output.  The drive shall be programmable to signal the loss-of-load condition via a 
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(resettable), and bypass logic board temperature.  The BAS shall also be capable of 
monitoring the bypass relay output status, and all digital input status.  All bypass diagnostic 
warning and fault information shall be transmitted over the serial communications bus.  
Remote bypass fault reset shall be possible. 

6. The VFD / bypass shall allow the BAS to control the drive and bypass digital and analog 
outputs via the serial interface.  This control shall be independent of any VFD function.  The 
analog outputs may be used for modulating chilled water valves or cooling tower bypass 
valves, if applicable.  The drive and bypass’ digital (Form-C relay) outputs may be used to 
actuate a damper, open a valve or control any other device that requires a maintained 
contact for operation.  In addition, all of the drive and bypass’ digital inputs shall be capable 
of being monitored by the BAS system.  This allows for remote monitoring of which (of up 
to 4) safeties are open. 

7. The VFD shall include an independent PID loop for customer use.  The independent PID 
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J. Drives to be located in a normal University area of work. 

3.3 IDENTIFICATION 

A. Identify VFDs, components, and control wiring.  Comply with requirements for identification 
specified in Section 26 0553 "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 
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