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SECTION 61171
ELECTRIC MOTORS TO 250 HP

PART 1 GENERAL

1.01

1.04

SCOPE OF WORK

Random wound, NEMA frame motors up to 250 Hp furnished under other Sections shall
comply with the requirements listed in this Section.

Motors connected to Variable Frequency Drive Controllers shall be designed for inverter duty.
RELATED WORK

Section 01174 - Pulse Width Modulated Variable Frequency Drive (Low Voltage 6-Pulse).
Section 16020 — Low Voltage Wires and Cables: for termination of power and control cables.
Section 16950 - Electrical Systems Testing: for field commissioning.

SUBMITTALS

Submit motor nameplate data and test characteristics per NEMA Standard MG1-12.54 "Report
of Test Form for Routine Tests on Induction Motors" in accordance with MAG Uniform
Standard Specification - Section 105, including:

1. Efficiency at 1/2, 3/4 and full load

2. Power factor at 1/2, 3/4 and full load

3. Motor outline, dimensions and weight

4. Descriptive bulletins, including full description of insulation systemn

5. Bearing design data

6. Special features (i.e., space heaters, temperature detectors, etc.)

7. Power factor correction capacitor rating and type.

REFERENCE STANDARDS

Ammerican Bearing Manufacturer’s Association {ABMA)

[. ANSI/ABMA 7 - Shaft and Housing Fits for Metric Radial Ball and Roller Bearings
{Except Tapered Roller Bearings) Conforming to Basic Boundary Plans [1995]

2. ABMA 9 - Load Ratings and Fatigue Life for Ball Bearings [1990]
3. ABMA 11 - Load Ratings and Fatigue Life for Roller Bearings [1999]

American National Standards Institute (ANSI)
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1.  ANSI/NCSL Z540-1 — Calibration Laboratories and Measuring and Test Equipment,
General Requirements [1994]

C. American Society for Testing Materials (ASTM)
1. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) apparatus [1997]
D. Institute of Electrical and Electronics Engineers (IEEE)

1. IEEE | - Recommended Practice - General Principles for Temperature Limits in the Rating
of Electric Equipment and for the Evaluation of Electrical Insulation [2000]

2. IEEE 43 - Recommended Practice for Testing Insulation Resistance of Rotating Machinery
[2000]

3. IEEE 85 - Test Procedures for Airborne Sound Measurements on Rotating Electric
Machinery [1986]

4. TEEE 112 - Standard Test Procedure for Polyphase Induction Motors and Generators
[2004]

5. IEEE 792 - Recommended Practice for the Evaluation of the Jmpulse Voltage Capability of
Insulation Systems for AC Electric Machinery Employing Form-Wound Stator Coils
[1995]

6. IEEE 841 - Standard for Petroleum and Chemical Industry - Severe Duty Squirrel Cage
Induction Motors - Up to and Including 500 HP [2001]

E. International Organization for Standardization (ISO)
1. IS0 10012-1 - Quality assurance requirements for measuring equipment [1990]
2. ISO 1940-1- Mechanical Vibration, Balance Quality Requirements of Rigid Rotors [1986]
3. IS0 1940-2 - Determination of Permissible Residual Unbalance [1997]

4. IS0 10816-1- Mechanical Vibration, Evaluation of Machine Vibration by Measurements
on Nen-Rotating Parts - Part 1; General Requirements {1995]

5. IS0 9001- Quality Management Systems - Requirements [2001]
F. National Electrical Manufacturers Association (NEMA)
1. NEMA MGI - Motors and Generators [2006]

2. NEMA MG2 - Safety Standard for Construction and Guide for Selection, Installation and
Use of Electric Motors and Generators [2001]

3. NEMA MG3 - Sound Level Prediction for Installed Rotating Electrical Machines [2000]

4, NEMA MGI10 - Energy Management Guide for selection and use of Polyphase Motors
[1999]
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1.05

1.06

1.07

1.08

G.

H.

National Fire Protection Association {(NFPA)
1. NFPA 70 - National Electric Code [2005]
Underwriters Laboratories (UL)

1. UL 674 - Motors and Generators, Electric, for Use in Hazardous Locations, Class I -
Groups C and D, Class II - Groups E, I and G.

Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

QUALITY ASSURANCE
Motors shall be listed under UL recognized component file as applicable.

The motor manufacturer shall maintain a documented ISO 9001 quality assurance program
implementing suitable procedures and conirols to monitor all aspects of production and testing.

Motor manufacturer shall maintain authorized service centers capable of providing training,
parts, and emergency maintenance and repairs.

Electric motors driving identical machines shall be identical.
SYSTEM DESCRIPTION

To assure unity of responsibility, the motors shall be furnished and coordinated by the
manufacturer of the driven equipment. The Contractor shall assume responsibility for the
satisfactory installation and operation of the entire system as specified.

When electrically driven equipment differs from that indicated, adjust the motor size, wiring
and conduit systems, disconnect devices, and circuit protection to accommodate the equipment
actually installed, without additional cost.

DELIVERY, STORAGE AND HANDLING

Motors shall be shipped fully assembled with the driven equipment. Provide storage and
handling per motor manuofacturers installation instructions and [Section 01600 — Delivery,
Storage and Handling].

When furnished, energize motor space heaters to prevent moisture condensation throughout the
storage and construction period. Perform pertodic motor insulation resistance tests per

manufacturer's storage recommniendation.

Maintain the bearings during storage and construction and periodically rotate the motor shaft
according to manufacturer's instructions.

PROJECT/SITE REQUIREMENTS

Power supply: 120 or 240 VAC single phase, 60 hertz.
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B. Environmental Requirements: unless otherwise stated, suitable for continuous duty operation
without derating under the following service conditions:

I

2.

-
J.

4.

5.

Environment: Class 1, Division 1 Metering Station underground vault.
Area classification: Class 1, Division 1.

Minimum outdoor ambient temperature: 5 degrees C.

Maximum ambient temperature: 40 degrees C.

Altitude: up to 1150 feet above MSL.

C. Coordination:

1.

Coordinate motor iastallation and equipment layout with conduit and wiring, piping, other
machinery equipment, and adjacent surfaces. Maintajn required access clearances for
cooling air, conduit box, lubrication and coupling.

Coordinate size and location of concrete pads for motors and equipment soleplates.
Coordinate voltage and current ratings of motors and accessories such as space heaters
with power supply characteristics, and overcurrent and overload protective devices per the

NEC.

Coordinate winding and bearing protective devices with ratings and characteristics of
monitoring equipment circuits to which they connect. Coordinate control sequences.

1.09 DEFINITIONS

A.  Definition of terms used in this specification shall be in accordance with NEC Article 100,
ANSI/IEEE Standard 100, and UL Standards Glossary.

B. Definitions of enclosure types for motors.

1.

2.

ODP - Open Drip-Proof

TEFC - Totally-Enclosed, Fan-Cooled
TEAO - Totally-Enclosed, Air Over

TEXP - Totalty-Enclosed, Explosion-Proof
1P-22 - Open Drip-Proof

1P-44 - Totally-Enclosed

IP-54 - Splash Proof

IP-55 - Washdown
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PART 2 PRODUCTS

2.01

A.

2.02

GENERAL

Torque output: minimum performance characteristics for locked rotor and breakdown torque
with rated voltage and frequency applied as defined by NEMA MG], to accelerate and operate
the load throughout its operating speed range, including conditions imposed by reduced voltage
starting methods.

Motors shall deliver the specified performance at rated load under the combinations of voltage
and frequency variations and voltage unbalance specified in NEMA MG1.

Horsepower rating: sized for operation within the full load nameplate rating without applying
the service factor, throughout the full range of mechanical or hydraulic operating condition.

Service Factor: 1.15 service factor on sine wave power and 1.0 service factor on VFI) power in
a 40 degree C ambient.

Specific motor application data such as Hp, rpm, enclosure type, etc, is specified under the
detajled driven mechanical equipment specification.

Enclosures: conform to one of the following NEMA standard enclosure designs as specified
under the detailed driven mechanical equipment specification. If no enclosure type is specified,
provide TEFC enclosures:

1. Open Drip Proof (ODP)
2. Totally Enclosed Fan Cooled {TEFC)
3. Totally Enclosed Explosion Proof (TEXP)

Nameplates: engraved or embossed on stainless steel fastened to the motor frame with stainless
stee! screws or drive pins with information per NEMA MG1.

SINGLE PHASE MOTORS

Application: motors smaller than 1/2 Hp shall be 115/230, continuous heavy duty, reversible,
capacitor start. Small fan motors may be split-phase or shaded pole type if such are standard for
the equipment. Wound rotor or commutator type single-phase motors are not acceptable unless
their specific characterisiics are necessary for the application,

Overload protection: provide internal automatic thermal overloads unless otherwise noted.

Insnlation: Class F or better, with Class B temperature rise, 1.15 service factor. Locked rotor
current shall not be greater than specified in NEMA Standard MG, Design "N".

Enclosure: provide fully gasketed, totally-enclosed air over or fan cooled in conformance with
NEMA Standard MG}. Small fan motors may be open type if suitably protected from moisture,
dripping water and lint accumulation.
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2.03

E.

Washdown duty: Where motor is installed in wet or corrosive areas routinely exposed to
washdowns, high humidity or caustic chemicals, provide stainless steel, paint free washdown
motors with Inpro bearing isolators, stainless steel T-type condensation drains, nitrile conduit
box gasket, and corrosion resistant fans.

Bearings: sealed ball bearings permanently lubricated for 10 years normal use, furnished with
shaft slinger.

Class 1, Division 1 and 2 locations: Single phase motors installed in Class 1, Division 1 and 2
locations shall be explosion proof, marked with a T3B temperature code label, and UL listed for
use in Class 1, Division 1, Groups C & D, and Class I1, Groups E, F, & G hazardous location.
The temperature code marking shall appear on the nameplate.

THREE PHASE INDUCTION MOTORS
Applications

1. Energy efficiency: meet or exceed requirements of NEMA MG1 Part 12 for NEMA
Premium Efficient motors, for 1 Hp and larger. Where State Energy Codes or Utility
Company Energy Rebate Programs dictate higher efficiencies than those listed, comply
with the more stringent standard.

2.  Severe duty: Motors installed in process areas and wet or corrosive locations shall be of'a
type designated by the manufacturer as "Corro Duty"”, "Mill and Chemical”, "Severe Duty",
or similar quality designation.

3. Class 1, Division 2 locations: Motors in Class 1, Division 2 locations shall be marked with
a temperature code label suitable for use in the hazardous area classification where
installed. Motors shall also comply with TEEE 841 severe duty requirements, with the
following additional requirements:

The Class, Group and Temperature Code shall be one of the following:

Class I Group D - T2B (260°C)

Class I Group D, Class I Groups F and G - T3B (165°C)

Class I Groups C and D, Class IT Groups F and G - T3C (160°C)

Thermostats: Where winding thermostats are used to obtain surface temperature

limitation, the thermostais shall be connected in series with the starter holding coil

(stop button). Winding temperature detectors and switches shall be UL listed for use

in Class I, Division | locations.

f.  The exposed surface of motor condensation heaters shall not exceed 80 percent of the
nameplate temperature code value.

g. Ventilation fan shall be constructed of corrosion resistant, non-sparking material such
as bronze.

oap ow

4. Class 1, Division I locations: Motors installed in Class 1, Division 1 locations shall be
explosion proof, temperature code T3C (160°C), listed for use in Class 1, Division 1,
Group C & D locations in accordance with UL 674. The operating temperature or
temperature range marking shall appear on the nameplate, indicating the maximum
temperature for all conditions including overload, locked rotor and single-phasing.

5. Inverter Duty: Motors connected to Variable Frequency Drive Controllers shall be
designed for inverter duty and shall comply with the following:
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a. Definite purpose: Motors operated on variable frequency drives shall be designed
specifically for inverter duty, per NEMA MG1, Part 31, and compty with IEEE 841.
Motors shall be designed for constant or variable torque over the speed range required
by the driven equipment application. Motors shall be capable of across the line
starting at the motor minimum terminal voltage with an acceptable maximum locked
rotor current.

b. Torsional critical speed: first or second torsional shall not be encountered within the
operating speed range. Rotors shall be stiff shaft design, statically and dynamically
balanced with the first lateral critical speed at least 15% above the maximum running
speed.

¢. Thermal protection: provide three internal bi-metallic, temperature actuated switches,
unless other type of thermal protective device is specified in the mechanical
equipment section.

d. Cooling provisions: maintain temperature rises at design levels while operating
throughout the speed range. Ventilation system shall be designed for maximum heat
transfer including larger fans or auxiliary cooling fans to maintain proper low speed
cooling.

e. Inverter grade insulation system: minimum Class F or better insulation materials with
additional phase insulating material, extra end-turn bracing and Class H spike resistant
wire. The resultant system shall withstand up to 2600 volt transients without
premature motor failure and have no cable limitations in motor application.

f  Motor shaft currents: insulate the ODE bearing and provide a shaft grounding strap.
Insulate bearing probes to prevent shorting out bearing insulation.

B. Construction

1.

Stator core: built up, fully processed, high grade, low loss silicon steel laminations keyed
or dovetailed to the stator frame and securely held in place at each end.

Stator winding: assembled using random wound copper coils. A split component epoxy
insulation system shall be used in order to provide high resistance to moisture and other
contaminates.

Insulation: manufacturer's premiwm grade non-hy groscopic, chemical and humidity
resistant insulation systern consisting of Class F or H materials, operated at Class B
temperature rise, with at least one impregnation cycle using solventless resin, and multiple
additional dip and bake cycles using polyester varnish.

Motor leads: non-wicking type, minimum Class F temperature rating and permanently
numbered for identification.

Rotor shaft: forged or rolled steel, accurately machined, smoothly finished, with sufficient
strength to withstand all stresses resulting from normal operation at any speed up to and
including a 25 percent overspeed condition. Coordinate shaft end details with driven
equipment coupling,

Rotor core: solid, built-up stack of fully processed and coated, high-grade, low-loss silicon
steel laminations, with die cast aluminum or fabricated copper bars or their respective
alloys. Rotors on frames 213T and above shall be keyed to shaft and rotating assembly
dynamically balanced.
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7. Cooling fan: corrosion-resistant, bi-directional, keyed, clamped and shouldered on the
shaft.

8. Rotor assembly: coated with a corrosion resistant epoxy insulating varnish or other
protective coating, thermally stable, statically and dynamically balanced. Balance weights
shall be securely attached to the rotor resistance ring by welding or stmilar permanent
method.

C. Bearings

1. Horizontal bearings.

a.

b.

Bearings: anti-friction open or single-shield, vacuum-degassed steel ball or roller
bearings, electric motor quality. Metric size bearings are not acceptable.

Maximum bearing temperature rise: 50 degrees C for two pole motors, 45 degrees C
for all other motors, measured at rated load by RTD or thermocouple at bearing outer
race.

Lubrication: factory lubricated with a premium moisture resistant polyurea thickened
grease containing rust inhibitors and suitable for operation over temperatures from -30
to 150 degrees C. with standard ube and relief fittings for re-greasing external
fubrication while machine is in operation. Motors shall be NEMA size 140 frame
motors and smaller than may be permanently lubricated.

Minimum Rated fatigue life: 1.10 life of 100,000 hours per ABMA 9 or ABMA 11 for
direct coupled applications and 26,000 hours for belted applications based on NEMA
belting application limits per NEMA MG1. Severe duty motors shall have increased
bearing life of 150,000 hours for direct coupled applications and 50,000 hours for
NEMA belted applications per IEEE 841.

Shaft seals: prevent grease feakage and the entrance of foreign materials, such as
water and dirt, into the bearing area while running, coasting, or at rest. Severe duty
motors shall have improved sealing per IEEE 841.

2. Vertical bearings.

a.

Bearings: manufacturer's standard design, constructed with thrust bearings on top to
allow inspection and/or replacement without requiring complete disassembly of
motor, of type and size to satisfy thrust loading requirements, rated for an in-service
B-10 life of 8800 hours per ABMA, designed to support the weight of the rotor plus,
if required, the weight of the rotating driven equipment parts and the hydraulic thrust
created by the driven equipment, with a 40 degrees C maximum temperature rise.
Metric bearings are not acceptable.

Coordinate all thrust conditions, including shutoff, and shaft requirements with the
manufacturer of the driven equipment.

Normal thrust applications: use grease lubricated deep-groove ball type thrust
bearings only on normal thrust design motors, capable of handling thrust loads in
either direction.

High thrust applications: use single or multiple angular contact ball bearings. Anti-
friction thrust bearings shall be designed for an 110 life of 100,000 hours including
rotor weight. For applications with higher thrust loads which cannot meet the 110 life,
spring loaded spherical roller thrust bearings may be used.

Guide bearings: deep-groove bail type located at the bottom of the motor, capable of
withstanding all stresses incident to the normal operation of the unit and to the
specified overspeed condition, with sufficient means for preventing the leakage of
lubricant or entrance of foreign matter along the shaft. When furnished as guide
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2.04

bearings for high thrust units, they shall be oil lubricated. Hollow shaft motors shall
have a steady bushing to support the head shaft at the lower end of the motor.

f.  Grease lubricated bearings: furnished with provisions for in-service positive
lubrication and a drain to guard against over lubrication.

g.  Oil lubricated bearings: contained in an oil reservoir with sight level gauge, fill and
drain openings with plugs, designed to prevent leakage and excessive aeration of the
oil.

h. Anti-backspin device: when specified or requested by the pump manufacturer, provide
a shaft mounted, mechanical non-reverse ratchet rated at 100 percent of motor full
load torque for immediate protection against reversing due to phase reversals or from
backspin at shutdown.

D. Enclosures

1.

Motor frames: cast iron or welded heavy plate steel construction, stiff enough to withstand
the rotating forces and torques generated and shall be designed to limit or avoid any
undesirable harmonic resonances. Provide a threaded, forged steel, shouldered eyebolt
blind tapped into the motor frame for lifting.

Condensate drain openings: locate drain holes at the low points in the end brackets to allow
removal of accumulated moisture from enclosures. Provide corrosion resistant, breather
drain plugs for severe duty motors.

Enclosure type: as specified in the mechanical equipment section, designed in accordance
with NEMA MGI1. Totally enclosed designs shall be suitable for outdoor use.

Hardware: hex head, SAE Grade 5 or better, plated for corrosion protection.

Main terminal box: fabricated steel or cast iron, sized per the NEC for number and size of
conduit connections as indicated on the drawings, arranged to accommodate conduit entry
from any quadrant, with a grounding terminal and gaskets between the box and motor
frame and between the box and its cover.

Bearing housings: provide machined surfaces for attaching a magnet mounted
accelerometer in order to monitor the motor vibration in the vertical, horizontal, and axial
directions at each bearing housing.

Space heaters: provide silicone rubber strip type enclosure heaters for outdoor motors, or
where otherwise specified. Heaters shall be rated 120 Volt, single phase, designed to
prevent condensation inside the enclosure when the motor is idle, with leads brought out to
the motor terminal box. The heater wattage and voltage shall be embossed on the motor
nameplate.

Frame grounding: provide motor frame grounding pad or threaded stud where
supplemental grounding to frame is indicated on the drawings.

SURFACE PREPARATION AND SHOP COATINGS

A, Cast and Fabricated Components
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1. Motor cast iron and fabricated metal components shall be cleaned; free of grease, oil, dirt,
or other contaminants, then oxide primed and painted with manufacturers standard finish
coating.

2. Severe duty motors: surpass the 250 hour salt spray test per ASTM B117.

B. Internal Surfaces

1. Internal surfaces: shaft, rotor, end bells and parts shall be covered with a corrosion. resistant
coating of epoxy paint or equal material of 2 mils minimurm dry film thickness for
increased life against adverse environmental conditions. The stator bore and end turns shall

be coated with clear epoxy varnish in addition to the insulating varnish treatment.

2. Shaft extension: protected with a rust preventive strippable coating capable of being peeled
off or unwrapped.

3.  Machined joints and threaded parts: coated with rust inhibiting compound.
2,05 FACTORY TESTING

A. Each motor shall be given an unwitnessed routine short commercial test per NEMA MG1 and
IEEE 112.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install the motors per manufacturer’s installation instructions.

1. Prepare rigid foundation or mounting surface to minimize vibration and maintain
alignment between motor and load shaft.

2. Align the motor shaft with driven equipment according to manufacturers’ writien
instructions. Adjust axial position of motor frame with respect to load shaft.

3. Accurately adjust flexible couplings for direct drive according to machine manufacturers'
guidelines. Check alignment to minimize vibrations. Coupling spacing shall be according
to coupling manufacturer guidelines.

4. Anchor motor base to load bearing surface with grade 5 steel bolts or better.

B. Electrical Connections

1. Install motor branch circuit conduits and conductors in accordance with NEC and local
code requirements.

2.  Terminate the motor leads per the manufacturers' connection diagrams.

3. Install equipment grounding conductors per NEC and local code requirements.
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4.

5.

Tighten electrical connections and terminals according to manufacturers' published torque
values.

Install conduit and wiring between motor auxiliary devices and associated indicators,
controllers and protective devices in accordance with shop drawings.

C. Pre-Commissioning Inspection

i,

2.

Inspect for physical damage. Verify all shipping materials and braces are removed.

Compare equipment nameplate information with site conditions and report any
discrepancies. :

Inspect for proper mounting, grounding, and wiring connections. Check all hardware for
looseness and re-tighten as necessary.

Verify that the motor and the coupled load are properly aligned. Inspect bearings for proper
lubrication and rotate motor shaft by hand to check for binding. Oil lubricated bearing
housings that have been filled with preservative oil shall be drained and re-filled with the
proper grade of bearing oil before putting the machine into service.

Clean motor externally, on completion of installation. Vacuum dirt and debris; do not use
blown compressed air to assist in cleaning.

D. Field Commissioning

L.

Perform insulation resistance tests in accordance with manufacturer's instructions. If the
test fails consult the manufacturer and dry out the machine.

Perform a phase rotation test to ensure proper shaft direction with load uncoupled.
Check all connections with wiring diagrams prior to energizing.

Inspect for unusual mechanical or electrical noise or signs of overheating during initial test
Tun.

Measure running current and evaluate relative to load conditions and nameplate full load
amperes

END OF SECTION
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SECTION 01174
LOW VOLTAGE PULSE WIDTH MODULATED (PWM)
VARIABLE FREQUENCY DRIVES

PART 1 GENERAL

1.01

1.02

A

S 0w p

SCOPE OF WORK

Provide labor, equipment, supervision and materials for the installation, testing and start-up of
the variable frequency drive (VD) systems as specified and as shown on the drawings.

The VFD equipment specified in this Section shall be furnished by the Contractor. All VFDs
shall be products of the same manufacturer. The VFD supplier shall obtain motor information
from the driven equipment supplier(s) and shall ensure compatibility between the VFD and the
driven equipment.

Provide a factory trained technician to start-up each VFD. The technician shall be present
through the duration of the field acceptance testing of the driven equipment. Start-up service
shall include overtime charges, travel and living expenses and replacement parts.

Provide §-hours of on-site training instructions on VFD operation for the Owner's personnel.
The training shall be conducted by personnel employed by the VFD manufacturer, unless prior
approval of alternate instructors has been granted by the Engineer.

RELATED WORK

Electrical work is included in Division 16.

Instrumentation and controls, other than those specified herein, are specitied under Division 16.
Congerete for equipment pad is included in Division 3.

Squirrel cage motors are specified in Section 01171.

SUBMITTALS

Submit, in aceordance with MAG Uniform Standard Specification - Section 103, shop drawings
and product data showing materials of construction and details of installation for:

1. Shop drawings, showing sizes of members, method of assembly, anchorage and connection
to other members.

2. Equipment outline drawings showing elevation, plan and interior views, front panel
arrangement, dimensions, weight, shipping splits, conduit entrances and anchor bolt
pattern. Indicate all options, special features, ratings and deviations from the specifications.

3. Power and control schematies including external connections. Show wire and terminal
numbers and color coding.

4.  Product literature on VFD and all accessories, filters, reactors, control devices,
components, etc. Clearly indicate which components or options are being provided.
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1.04

1.05

1.06

5. Drive performance specifications.

6. True (not displacement) power factor and efficiency curves.

7. Instruction and replacement parts books.

8. Certified shop test reports.

9.  As-built final drawings.

10. Field test and inspection reports.

11. The VFD supplier shall submit written verification that the pulse voltage rate of rise will
not produce voltage spikes at the motor terminals and that the motor terminal voltage will
remain within the motor manufacturer's published data.

12. The VFD supplier shall submit written confirmation that the motor characteristics (i.e.
torque type, FLA, etc.) have been coordinated with the supplier of the driven equipment
and that the VFDs being supplied are matched properly for the driven load.

REFERENCE STANDARDS

IEEE Standard 519 (latest revision) - "IEEE Recommended Practices and Requirements for
Harmonic Control in Electrical Power Systems.”

National Electrical Code (NFPA 70} latest edition.

Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

QUALITY ASSURANCE

Variable frequency drives shall utilize a field proven design. The VFD manufacturer shall
demonstrate at least 3 vears of continuous field operating experience with equipment of similar
size and design. The entire VFD system described herein shall be factory assembled and tested
to assure a properly coordinated system. .

A factory authorized service and parts organization shall be located within 100 miles of the
project location. Provide the name and address of the factory authorized service and parts

organization nearest to the project location at the time of the bid.

Equipment components and devices shall be UL labeled to the extent possible wherever UL
standards exist for such equipment.

SYSTEM DESCRIPTION
Refer to the driven equipment specifications for description of system operation.

Refer tg the control schematic diagrams on the Electrical Drawings for control system
operation.
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1.07

A

B.

1.08

1.09

DELIVERY, STORAGE AND HANDLING

Package the equipment for maximum protection during delivery and storage.

Store the equipment indoors in a clean, dry, heated storage facility until ready for installation.
Do not install the equipment in its final location until the facilities are permanently weather
tight. Furnish, install and wire temporary electric space heaters in the equipment uniil the
permanent heating equipment is operational. Protect the equipment at all times from exposure to

moisture, chemicals, hydrogen sulfide and chlorine gas.

If required in the driven equipment specifications, the VFD manufacturer shall ship equipment
to the driven equipment manufacturer's testing facility for use during the factory acceptance test.

PROJECT/SITE REQUIREMENTS

All VEDs shatl be 6-pulse PWM VIDs.

MAINTENANCE

Provide the following spare parts for each size drive in the quantiﬁes specified:

1. One of each type of microprocessor and gate driver printed circuit board.

2. Two power diodes.

3. One pair power transistors.

4. Onpe diagnostic portable test set (when this feature is not microprocessor based).
5. Two can(s) of aerosol touch-up paint.

6. 100 percent replacement fuses, all types and sizes.

Spare parts shall be boxed or packaged for long term storage. Identify each item with
manufacturer's name, description and part number on the exterior of the package.

QUALIFICATION
1t is the intent of this Section that the VFDs be supplied by one system supplier.
OPERATING INSTRUCTION

After approval, during and after construction, operating manuals covering instruction and
maintenance on each type of equipment shall be furnished in accordance with Section 16020.

The instructions shall be bound and shall provide at least the following as a minimum:
1. A comprehensive index.

2. A complete "as-built" set of approved shop drawings.

Project No: 1226-92065 01174



© 2013 CDM Smith
All Rights Reserved

1.12

PART 2

2.01

3. A complete list of the equipment supplied, including serial numbers, ranges and pertinent
data.

4.  Full specifications on each item.

5. Updated system schematic drawings "as built", illustrating all components and electrical
connections of the systems supplied under this Section.

6. Detailed service, maintenance and operation instructions for each item supplied.

7. A table listing of the "as left” drive set up parameters, timing relay settings and alarm and
trip setpoints.

8. Special maintenance requirements particular to this system shall be clearly defined, along
with special calibration and test procedures.

9. The operating instructions shall also incorporate a functional description of the entire
system, with references to the systems schematic drawings and instructions.

10. Complete paris list with stock numbers, including spare parts.
WARRANTY

Provide a one year minimum warranty on all parts and labor upon start-up and customer
acceptance of the equipment.

PRODUCTS

RATING

Service Conditions

1. Input power: 240 VAC, plus 10 percent, minus 10 percent, 1 Phase, 60 Hz.
2. QOutput power: 240 VAC, plus 10 percent, minus 10 percent, 3 Phase, 60 Hz.
3. Input frequency: 57 to 63 Hz.

4,  Ambient temperature: 0 to 40 degrees C.

5. Elevation: Up to 3300 feet above mean sea level.

6. Relative humidity: Up to 90 percent non-condensing,

Minimum drive efficiency: 97 percent or better at full load speed and rated torque. Losses shall
include all control power and cooling systemn losses associated with the drive.

True power factor: 95 percent or higher at full speed and ful