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H. Curtain Material

L.

N

Bottom 8 feet [2.4 m]: Opaque solid vinyl coated polyester fabric:
a. Weight: 22 ounces per square yard.
b. Resistant to rot, mildew, fungus and ultraviolet light.
c. Flammability: Rated self-extinguishing in accordance with California State
Fire Code F-230. Class A Rated in accordance with requirements of NFPA-
101.
d. Color: Selected by Architect from manufacturer's standard range.

Upper curtain section: Vinyl coated polyester mesh.
a. Weight: 9 ounces per square yard.
b. Resistant to rot, mildew, fungus and ultraviolet light.
c. Flammability: Rated self-extinguishing in accordance with California State
Fire Code F-230. Class A Rated in accordance with requirements of NFPA-
101.
d. Color: Selected by Architect from manufacturer's standard range.

VOC Emission: Divider Curtain Vinyl and Mesh to be low emitting and certified to meet
all of the requirements of the GREENGUARD Children & Schools and GREENGUARD
certification program. GREENGUARD Children & Schools requires emissions of total
volatile organic compounds = 0.22 mg/m3, formaldehyde = 0.0135 ppm, total aldehydes
= (0.043 ppm, individual volatile organic compounds = 1/1000 TLV and = %2 chronic REL
and total phthalates = 0.01 mg/m3. Vinyl and Mesh must be evaluated to indoor air qual-
ity evaluation (IAQ) using a GREENGUARD product evaluation protocol following the
requirements of The GREENGUARD Environmental Institutes (GEI) Product Certifica-
tion Program, ASTM Standard D5116 and the United States Environmental Protection
Agency and modeled based on GEI requirements for a standard gymnasium loading and
ASHRAE 62.1 — 2004 ventilation conditions. Manufacturer to provide certificate and/or
test results upon request.

Seams: Horizontal and electronically welded with 1 inch [25 mm] full contact weld.
Outer edge hems: Turned with welds.

Top Edge: 22 oz. Vinyl, cut square for attachment to roller tube and of sufficient length
to allow at least two complete wraps on roller tube at all times.

7. Bottom edge: Padded Pocket to house bottom pipe batten.

2. Controls:

Group Control System shall be DRAPER Model SMART GYM Control System by Draper, Inc of
Spiceland, IN. Curtain shall use Smart Gym control supplied for basketball backstops.

Smart Gym Group Controller is to be able to control Basketball Backstops with Electric Winches,
Electric Divider Curtains, Electric Height Adjusters, Wrestling Mat Lifters and other Auxiliary De-
vices from a centralized location. Group Control Systems to have 120V control processor that is
fully programmable to operate gymnasium equipment and auxiliary devices provided by others.
Group Control System must be capable of operating up to 1000 devices and can be programmed to
operate single devices or groups of up to two devices simultaneously.

Devices are controlled via 120V relay panels that may be mounted at remote location(s.) Each relay
panel includes 8 relays. Devices that operate in an up/down or in/out cycle require two relays; de-
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vices that operate in an on/off cycle require one relay. Communications between processor and the
relay panel(s) is 24V.

User interacts via a 24V flush mounted graphical color touch screen to be custom programmed to
match the project conditions. Touch screen to require entry of four-digit security code prior to ac-
cessing control screens. Security code is to be fully programmable by the user. Touch screen
should be mounted in full view of equipment being operated and a minimum of one touch screen
should be each room with equipment being operated.

Complete control system to include one pre-programmed Model 503024 control processor and
power supply in 18" x 18" x 6" surface mounted enclosure, the required number of Model 503027
relay panels in surface mounted 15" x 8" x 2" surface mounted enclosure and the requested number
of [Model 503025 Grayscale or Model 503026 color] graphical touch screen to be mounted in 4 5"
x 4 12" x 2 4" electrical box.

ELECTRICAL CONTRACTOR SHALL PROVIDE AND INSTALL: All conduits complete with
wire from power source to control processor, from control processor to relay panels, from relay
panels to devices and from control processor to touch screen and one 4 12" x 4 15" x 2 14" electrical
box for mounting touch screen.

PART 3 - EXECUTION
3. 1 PREPARATION

A. Coordinate support of basketball backstops and gymnasium divider curtains with roof structure to
ensure proper distribution of loads and adequacy of attachment points. Ensure that building
structure has been designed for loads of specific gymnasium divider to be provided.

B. Coordinate configuration, size, and installation of basketball backstops and gymnasium divider
curtains with height, slope, and type of building structure and lighting fixtures, mechanical
equipment, ductwork, fire-suppression system, bleachers, athletic equipment, and other potential
obstructions.

C. Field-verify dimensions prior to fabrication.

D. Coordinate electrical requirements for motorized operating mechanism to ensure proper power
source, conduit, wiring, and boxes for keyed switches. Prior to installation, verify type and
location of power supply. See “Electrical Contractor Shall Provide and Install”

E. Coordinate delivery of Volleyball Floor Sleeves and Covers with sub-contractors responsible for
installation.

F. For installations made after wood gymnasium flooring is installed, provide protection and
exercise care not to damage flooring.

3. 2 INSTALLATION

A. Install in accordance with manufacturer's written instructions and shop drawings.

B. Install even, plumb and level.

C. Install control switch such that operator has view of complete basketball backstop during
lowering and raising.

D. Adjust limit switches of electric winch to ensure accurate position in both stored and lowered
positions.

3. 3 TESTING AND DEMONSTRATION
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A. Operate basketball backstops to ensure proper lifting and lowering. Adjust as required to ensure
smooth operation and accurate positioning.
B. Demonstrate to Owner's designated representatives complete operation and required maintenance.

END OF SECTION 11 48 60
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SECTION 11 66 23 - GYMNASIUM EQUIPMENT
PART 1 - GENERAL
1.1 SUMMARY

A. Section includes:
1. Basketball backstops and accessories.
2. Wall Pads.
3. Volleyball Equipment.

B. Related sections:

1. Section 05 12 00 and 05 50 00: Structural Steel Framing and Metal Fabrications to support
basketball backstops.

1.2 SUBMITTALS
A. Submit in accordance with Section 01 33 00 - Submittal Procedures.

1. List of proposed products and product data.

Shop drawings showing layout, elevations, dimensions, fabrication details, method of at-
tachment, loads to be transmitted to building structural members, requirements for supple-
mentary bracing or structural support members and electrical wiring diagrams.

3. Manufacturer must provide calculations and reports for tests preformed by an independent
testing laboratory accredited by the American Association of Laboratory Accreditation
(AALA) that clearly demonstrate compliance with minimum safety factors included in prod-
uct specifications.

4. Samples of fabric for selection by Architect.

5. Manufacturer's installation and maintenance instructions.

1.3 QUALITY ASSURANCE

A. Source limitation: All components including suspension system, frame assembly, backboards,
goals, electric winches, and controls for backstops shell be of a single manufacturer.

B. All welding to be performed by personnel having passed Welder Qualification testing in accor-
dance with American Welding Society (AWS) code D1.1 or higher. Manufacturer to provide cer-
tification and test results upon request.

1.4 DELIVERY, STORAGE, AND HANDLING
A. Provide volleyball floor sleeves, covers and floor inserts in accordance with requirements of re-
lated trades that are responsible for installation. Do not deliver balance of athletic equipment un-

til building is enclosed and other construction within gymnasium is substantially complete.

1.5 WARRANTY

GYMNASIUM EQUIPMENT 116623-1
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A. All Basketball Backstop support structures including clamps, fittings and tube to have a minimum
warranty of 25 years from date of substantial installation. Warranty for other items to be as indi-
cated in product specifications.

PART 2 - PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS

1. Draper, Inc. — Basis of Design.
2. Jaypro Sports.

3. ADP Lemco Inc.

4. Or approved equal.

2.2 BASKETBALL BACKSTOPS
A. Main Court Backstops

1. Type:
Basketball backstop shall be the DRAPER EZ FOLD Model TF-20, ceiling-suspended, forward
folding, Rear Braced, by Draper, Inc. of Spiceland, IN. (2 Required)

Backstop shall be a welded together main frame constructed from steel mechanical tubing to form a
rigid tetrahedral "T" design of back-to-back right triangles. The main stem shall be 6" OD 11-ga.
steel tubing, the top of the "T" shall be 4" OD 11-ga. steel tubing and the side braces shall be 2-1/4"
OD 14-ga. steel tubing. Side braces shall join stem no higher than 4'6" above goal (18" above top of
backboard). The main stem shall be long enough to allow £6" height adjustment of either fan or
rectangular banks. The folding front brace shall be jackknife type, fully adjustable, self-locking in
the down position and constructed of 2-1/2" OD 13-ga. (outer) steel tubing and 2-1/4" OD 14-ga.
(inner) steel tubing.

Pivot or hinge joint for folding of backstop shall not exceed 15" from roof structure except when
required by architectural conditions for coordination with other trades or equipment. Pivot or hinge
point to be designed in a manner to provide a minimum structural capacity of 25,000 Lbs. and a
safety factor of 55:1. The main backstop frame shall pivot on 1-1/4" minimum solid steel shaft se-
cured in a milled bearing hole in 1/2" minimum steel plate hangers to insure accurate positioning of
bank.

Bank attached to the 6" OD main stem by heavy-duty bank hangers. Hangers constructed of 1" x 2"
11-ga. steel tubing and formed 1/4" steel plate with slotted holes for lateral adjustment. All banks
shall have one upper bank hanger and include a goal brace, which attaches directly to the goal
mounting plate and directly to the 6" main stem of the backstop to eliminate any strain on the bank
and help prevent glass breakage. This direct mount feature shall conform to NCAA recommenda-
tion No. 5-F.

Backstop shall be supported from 4" OD 11-ga. steel mechanical tubing anchored to roof structure
by means of heavy steel support hangers. Roof framing for Gymnasium space is not framing for a
flat roof condition but is framing that is sloped for a “pitched” roof Gymnasium space. Floor to roof
framing dimensions vary. The backstop equipment installer shall provide and install all supplemen-
tal steel framing required from backstop to sloped roof framing to properly secure and/or support
operational motorized backstops. Attachment to building structure to be with clamps capable of
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supporting a minimum of 20,000 Lbs. each. Superstructure shall be designed with a minimum of
four attachment clamps to produce a combined minimum attachment point safety factor of 75 to 1
and manufacture must be able to present independent testing data to substantiate safety factor. Su-
perstructure tubes shall be reinforced with bridging and/or bracing when truss centers exceed 10'0".

Backstop shall be provided with custom powder coat finish as selected from manufacturer’s stan-
dard offering of a minimum of 25 colors.

2. Operation:
Winch shall be DRAPER model 503085 electric winch by Draper, Inc., Spiceland, IN

Electric winch shall be rated to deliver 1000 1bs [340 kgs. ] of vertical lifting and 1500 lbs [510
kgs.] of horizontal line pull at a line speed of 12 feet [3.4 meters] per minute on the first layer. Unit
shall have a stall line pull of 2100 Ibs. Available cable travel shall be 25 feet [7.7 meters] on one
layer. Cable drum shall be manufactured from hard aluminum alloy and shall be directly supported
at the cable-winding diameter for maximum strength and rigidity. The drum shall be helically
grooved for 1/4" 7 x 19 aircraft cable. Grooving shall provide proper spooling of the cable and en-
sure excellent repeatability of stop positions. Drum shall be equipped with a pressure roller, with
torsion spring tensioning, to ensure that the cable tracks in the groove even under slack cable condi-
tions. Winch shall employ a double worm reduction system. Use of composite materials shall result
in superior strength and life. No oil lubrication shall be required. Uni-directional worm brake, to-
gether with inherently self-locking composite worm drive, shall assure positive dynamic braking
and reliable holding of the cable drum. Readily adjustable upper and lower travel limit switches
shall make the setting of stop positions simple. A 3:1 speed-increasing drive to the limit screw shall
be used to increase the precision and repeatability of the settings. Winch shall be driven by 1 HP,
instantly reversing, 110-120v, single-phase electric torque motor utilizing a 3-wire control system.
Motor shall have an automatic reset overload protector, and shall draw 11.8 amps under full load.
Motor shall be designed to stall at 14 amps with a 20-minute duty cycle on the motor thermal. All
main frame components shall be powder-coated. All exposed sub-components shall be plated for
maximum corrosion protection. Two cable exit ports shall be provided to allow greater freedom of
mounting orientation and cable layout. Winch shall be covered by 5-year warranty.

The Winch shall be controlled by the Draper Smart Gym System.

3. Bank:
Backboard shall be the DRAPER Model 503136 rectangular glass backboard by Draper, Inc. of
Spiceland, IN.

Backboard shall be 3'6" x 6'0" to meet all NCAA, NFHSA and professional requirements. Back-
board frame of a heavy, brushed aluminum extrusion for maximum durability. Extended frame sec-
tion of high tensile aluminum (6063-T5). Ends of the frame extrusions mitered and fitted with a
flush, plated steel gusset type mounting bracket on all four corners, incorporating keyhole slots for
mounting the backboard to the support structure at standard mounting centers.

Goal mounting structure of a heavy, formed steel assembly, secured to the lower horizontal frame
member to minimize stress on the glass section. Special steel sleeves at the goal mounting hole lo-
cations to secure rear structure to front mounting plate, forming a unitized assembly to minimize
shock to the glass. Entire frame including goal-mounting structure fitted with a shock absorbing
neoprene material to cushion and protect the glass section.
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1/2" thick, fully tempered glass section with uniform load and impact strength. Official white bor-
der and target area is permanently fired into front side of glass section so that it cannot wear away.

Goal mount structure provided with two holes (7/16") and two studs (3/8"-16) to secure backboard
and goal to a direct mount "goal brace" feature which relieves all stress and shock on the backboard
conforming to the latest NCAA Rules (BR-73, D-5). Goal mounting holes (4) to be standard 5" (ho-
rizontal) x 4" (vertical) mounting centers.

Backboard shall be covered by a Lifetime Limited Warranty when installed on a Draper EZ Fold
basketball backstop with Goal Brace or Direct Mount Height Adjuster.

4. Backboard Safety Padding:
Backboard Edge Padding shall be the DRAPER Model 5032XX bolt-on backboard safety padding
by Draper, Inc., Spiceland, IN.

Molding process produces a super tough "skin" on the outside of the foam padding for long life.
Pre-molded square corners for improved player safety. Molded-in steel track and bolt-on attach-
ment system eliminate frustrating re-gluing or taping. Meets or exceeds all NCAA and High School
Federation specifications. NCAA approved gray color. (Also available: Royal Blue, Scarlet, Navy,
Columbia Blue, Kelly Green, Gold, Forest Green, Orange, Purple, Black, and Maroon.) 5-year
warranty when installed indoors.

5. Goal:
Goal shall be the DRAPER Model 503576 breakaway goal by Draper, Inc. of Spiceland, IN.

Goal shall be designed to withstand shock loads due to a player slam dunking and/or hanging on the
rim. The rim shall deflect down when a static load of 230 pounds is applied. The rim will return to
the playing position once the load is removed. The function of the breakaway goal shall meet
NCAA specifications, which state: "A movable basket ring shall have rebound characteristics iden-
tical to those of a non-moveable ring." Goal shall be set at factory for proper flex and rebound re-
quirements.

Rim shall be fabricated from a 5/8" diameter steel rod formed into an 18" inside diameter ring. In-
side of ring shall be positioned 6" from the face of backboard by a heavy-duty mounting plate with
mounting holes centered to match 5" x 53" or 5" x 4" backboard mounting holes. Goal will mount on
standard glass, fiberglass, aluminum, steel, and wood backboards.

Rim shall be rigidly braced by means of die cut steel braces formed and welded to underside of rim
for maximum support. Goal shall be provided with twelve "no tie" net attachment clips, welded to
rim for net attachment. Goal shall be painted in an official durable orange powder coat. Goal shall
be furnished with zinc plated mounting hardware and high quality white nylon anti-whip net. The
top half of the anti-whip net is made of durable fibers encased in tough 100% nylon, preventing the
net from whipping up on the rim. The lower half is all nylon. Goal to have three-year limited war-
ranty.

6. Controls:
Group Control System shall be DRAPER Model SMART GYM Control System by Draper, Inc of
Spiceland, IN
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Smart Gym Group Controller is to be able to control Basketball Backstops with Electric Winches,
Electric Divider Curtains, Electric Height Adjusters, Wrestling Mat Lifters and other Auxiliary De-
vices from a centralized location. Group Control Systems to have 120V control processor that is
fully programmable to operate gymnasium equipment and auxiliary devices provided by others.
Group Control System must be capable of operating up to 1000 devices and can be programmed to
operate single devices or groups of up to two devices simultaneously.

Devices are controlled via 120V relay panels that may be mounted at remote location(s.) Each relay
panel includes 8 relays. Devices that operate in an up/down or in/out cycle require two relays; de-
vices that operate in an on/off cycle require one relay. Communications between processor and the
relay panel(s) is 24V.

User interacts via a 24V flush mounted graphical color touch screen to be custom programmed to
match the project conditions. Touch screen to require entry of four-digit security code prior to ac-
cessing control screens. Security code is to be fully programmable by the user. Touch screen
should be mounted in full view of equipment being operated and a minimum of one touch screen
should be each room with equipment being operated.

Complete control system to include one pre-programmed Model 503024 control processor and
power supply in 18" x 18" x 6" surface mounted enclosure, the required number of Model 503027
relay panels in surface mounted 15" x 8" x 2" surface mounted enclosure and the requested number
of [Model 503025 Grayscale or Model 503026 color] graphical touch screen to be mounted in 4 5"
x 4 12" x 2 4" electrical box.

ELECTRICAL CONTRACTOR SHALL PROVIDE AND INSTALL: All conduits complete with
wire from power source to control processor, from control processor to relay panels, from relay pa-
nels to devices and from control processor to touch screen and one 4 12" x 4 12" x 2 142" electrical
box for mounting touch screen.

7. Safety Strap: (2 Required)
Safety Strap shall be the DRAPER Model 503029 Posilok safety strap by Draper, Inc., Spiceland,
IN.

Posilok safety strap shall be directly speed sensitive to automatically lock a basketball backstop in
position at any time whether in storage or during the raising/lowering cycle. In the event of an
over-speed situation caused by a malfunction of the hoisting apparatus, such as winch, cable, pul-
ley, support fitting problems etc., any increase in cycle speed or tension, whether sudden or gradual,
immediately activates the locking device. The locking mechanism shall react to the actual speed of
the reel and prevent it from exceeding a strap speed of 1.5 feet per second.

The Posilok shall incorporate a 2" wide belt rated at 7,300 lbs., maximum breaking strength. The
entire unit must be capable of withstanding a test using a 1750 Ib falling weight, without strap fail-
ure or structural damage. The locking mechanism must be fail-safe, so that any sticking, jamming
or breakage of any of the components of the arresting mechanism results in immediate, positive
locking of the reel. The locking mechanism to be self-checking and shall actively and positively
confirm, six times per revolution, that the reel is traveling at a safe speed.

The strap shall extend a maximum of 38 feet and shall have a safety alert patch stitched to the strap
to indicate the maximum safe extension. The strap shall also incorporate a breakaway loop stitched
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into its lower end to indicate if the unit has been subjected to a heavy load. A bright colored warn-
ing label will be exposed if the loop stitching has been broken.

The strap shall be automatically retracted and stored on a reel equipped with a special negator type
constant force spring. The strap anchoring system must bear on the full width of the strap and be
capable of taking the full breaking strength of the strap. The unit shall incorporate a fully automatic
reset requiring no poles, ropes, levers or buttons to be used. The unit shall have an interlocking all-
steel frame for strength and be powder coated for corrosion resistance and a modern, aesthetically
pleasing appearance.

B. Side Court Backstops

1. Type:
Basketball backstop shall be the DRAPER EZ FOLD Model TS-21, ceiling-suspended, front braced
by Draper, Inc. of Spiceland, IN. (4 Required)

Backstop shall be a welded together main frame constructed from steel mechanical tubing to form a
rigid tetrahedral "T" design of back-to-back right triangles. The main stem shall be 6" OD 11-ga.
steel tubing, the top of the "T" shall be 4" OD 11-ga. steel tubing and the side braces shall be 2-1/4"
OD 14-ga. steel tubing. Side braces shall join stem no higher than 4'6" above goal (18" above top of
backboard). The main stem shall be long enough to allow £6" height adjustment of either fan or
rectangular banks. The ceiling brace shall be fully adjustable, and constructed of 2-1/2" OD 13-
gauge (outer) steel tubing and 2-1/4" OD 14-gauge (inner) steel tubing,

Bank attached to the 6" OD main stem by heavy-duty bank hangers. Hangers constructed of 1" x 2"
11-ga. steel tubing and formed 1/4" steel plate with slotted holes for lateral adjustment. All banks
shall have one upper bank hanger and include a goal brace, which attaches directly to the goal
mounting plate and directly to the 6" main stem of the backstop to eliminate any strain on the bank
and help prevent glass breakage. This direct mount feature shall conform to NCAA recommenda-
tion No. 5-F.

Backstop shall be supported from 4" OD 11-ga. steel mechanical tubing anchored to roof structure
by means of heavy steel support hangers. Attachment to building structure to be with clamps capa-
ble of supporting a minimum of 20,000 Lbs. each. Superstructure shall be designed with a mini-
mum of four attachment clamps to produce a combined minimum attachment point safety factor of
75 to 1 and manufacture must be able to present independent testing data to substantiate safety fac-
tor. Superstructure tubes shall be reinforced with bridging and/or bracing when truss centers ex-
ceed 10'0".

Backstop shall be provided with custom powder coat finish as selected from manufacturer’s stan-
dard offering of a minimum of 25 colors.

2. Bank:
Backboard shall be the DRAPER Model 503136 rectangular glass backboard by Draper, Inc. of
Spiceland, IN.

Backboard shall be 3'6" x 6'0" to meet all NCAA, NFHSA and professional requirements. Back-
board frame of a heavy, brushed aluminum extrusion for maximum durability. Extended frame sec-
tion of high tensile aluminum (6063-T5). Ends of the frame extrusions mitered and fitted with a
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flush, plated steel gusset type mounting bracket on all four corners, incorporating keyhole slots for
mounting the backboard to the support structure at standard mounting centers.

Goal mounting structure of a heavy, formed steel assembly, secured to the lower horizontal frame
member to minimize stress on the glass section. Special steel sleeves at the goal mounting hole lo-
cations to secure rear structure to front mounting plate, forming a unitized assembly to minimize
shock to the glass. Entire frame including goal-mounting structure fitted with a shock absorbing
neoprene material to cushion and protect the glass section.

1/2" thick, fully tempered glass section with uniform load and impact strength. Official white bor-
der and target area is permanently fired into front side of glass section so that it cannot wear away.

Goal mount structure provided with two holes (7/16") and two studs (3/8"-16) to secure backboard
and goal to a direct mount "goal brace" feature which relieves all stress and shock on the backboard
conforming to the latest NCAA Rules (BR-73, D-5). Goal mounting holes (4) to be standard 5" (ho-
rizontal) x 4" (vertical) mounting centers.

Backboard shall be covered by a Lifetime Limited Warranty when installed on a Draper EZ Fold
basketball backstop with Goal Brace or Direct Mount Height Adjuster.

3. Backboard Safety Padding:
Backboard Edge Padding shall be the DRAPER Model 5032XX bolt-on backboard safety padding
by Draper, Inc., Spiceland, IN.

Molding process produces a super tough "skin" on the outside of the foam padding for long life.
Pre-molded square corners for improved player safety. Molded-in steel track and bolt-on attach-
ment system eliminate frustrating re-gluing or taping. Meets or exceeds all NCAA and High School
Federation specifications. NCAA approved gray color. (Also available: Royal Blue, Scarlet, Navy,
Columbia Blue, Kelly Green, Gold, Forest Green, Orange, Purple, Black, and Maroon.) 5-year
warranty when installed indoors.

4. Goal:
Goal shall be the DRAPER Model 503576 breakaway goal by Draper, Inc. of Spiceland, IN.

Goal shall be designed to withstand shock loads due to a player slam dunking and/or hanging on the
rim. The rim shall deflect down when a static load of 230 pounds is applied. The rim will return to
the playing position once the load is removed. The function of the breakaway goal shall meet
NCAA specifications, which state: "A movable basket ring shall have rebound characteristics iden-
tical to those of a non-moveable ring." Goal shall be set at factory for proper flex and rebound re-
quirements.

Rim shall be fabricated from a 5/8" diameter steel rod formed into an 18" inside diameter ring. In-
side of ring shall be positioned 6" from the face of backboard by a heavy-duty mounting plate with
mounting holes centered to match 5" x 53" or 5" x 4" backboard mounting holes. Goal will mount on
standard glass, fiberglass, aluminum, steel, and wood backboards.

Rim shall be rigidly braced by means of die cut steel braces formed and welded to underside of rim
for maximum support. Goal shall be provided with twelve "no tie" net attachment clips, welded to
rim for net attachment. Goal shall be painted in an official durable orange powder coat. Goal shall
be furnished with zinc plated mounting hardware and high quality white nylon anti-whip net. The
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top half of the anti-whip net is made of durable fibers encased in tough 100% nylon, preventing the
net from whipping up on the rim. The lower half is all nylon. Goal to have three-year limited war-
ranty.

5. Controls:
Group Control System shall be DRAPER Model SMART GYM Control System by Draper, Inc of
Spiceland, IN

Smart Gym Group Controller is to be able to control Basketball Backstops with Electric Winches,
Electric Divider Curtains, Electric Height Adjusters, Wrestling Mat Lifters and other Auxiliary De-
vices from a centralized location. Group Control Systems to have 120V control processor that is
fully programmable to operate gymnasium equipment and auxiliary devices provided by others.
Group Control System must be capable of operating up to 1000 devices and can be programmed to
operate single devices or groups of up to two devices simultaneously.

Devices are controlled via 120V relay panels that may be mounted at remote location(s.) Each relay
panel includes 8 relays. Devices that operate in an up/down or in/out cycle require two relays; de-
vices that operate in an on/off cycle require one relay. Communications between processor and the
relay panel(s) is 24V.

User interacts via a 24V flush mounted graphical color touch screen to be custom programmed to
match the project conditions. Touch screen to require entry of four-digit security code prior to ac-
cessing control screens. Security code is to be fully programmable by the user. Touch screen
should be mounted in full view of equipment being operated and a minimum of one touch screen
should be each room with equipment being operated.

Complete control system to include one pre-programmed Model 503024 control processor and
power supply in 18" x 18" x 6" surface mounted enclosure, the required number of Model 503027
relay panels in surface mounted 15" x 8" x 2" surface mounted enclosure and the requested number
of [Model 503025 Grayscale or Model 503026 color] graphical touch screen to be mounted in 4 5"
x 4 12" x 2 4" electrical box.

ELECTRICAL CONTRACTOR SHALL PROVIDE AND INSTALL: All conduits complete with
wire from power source to control processor, from control processor to relay panels, from relay pa-
nels to devices and from control processor to touch screen and one 4 12" x 4 12" x 2 142" electrical
box for mounting touch screen.

6. Height Adjuster: (Provide 6 on Main Court and Side Court Backstops)
8'to 10" Height Adjuster shall be the DRAPER Model 503093/503097direct mount electric height
adjuster by Draper, Inc., Spiceland, IN.

503093/503097 direct mount electric height adjuster is built with a main frame-assembly con-
structed of 2" x 2-1/2" x 1/4" steel angle and 1/4" thick flat steel. Slip tubes consist of 2-5/8" O.D.
outer tubes and 2-1/4" O.D. inner tubes. The 503093/503097height adjuster frame assembly is jig
welded and factory assembled to ensure precise alignment and smooth operation. The
503093/503097height adjuster is electrically operated via a 110-volt single-phase linear actuator
with a 25% duty cvcle. Electric linear actuator provides smooth reversible motion for loads up to
600 pounds. Linear actuator motor includes cam style limit switches that will allow 24" of travel.
The motor shall be controlled by an individual flush mounted, three-position, momentary contact
tumbler-style key switch.
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Height adjuster includes a self-adhesive height scale that is graduated in 1" increments and labeled
at 6" intervals. Height scale applied after installation to insure accuracy. Height adjuster covered by
one-year limited warranty. Height Adjuster to be controlled by the Draper Smart Gym System.

2.3 WALL PADDING

A. Main Gym
Wall padding shall be DRAPER Model FIRE RATED WALL PADS, by Draper, Inc. of Spiceland,
IN.

Wall pads to be standard sized 2' x 6' and custom sizes as indicated on project plans. Bidder is re-
sponsible for verification of job conditions and dimensions.

Entire pad assembly has been tested and meets the requirements of NFPA-101Life Safety Code for
Class A rating (flame spread 0-25 and smoke development 0-450) when tested in accordance with
ASTM E-84 (Also published as NFPA-255, ANSI 2.5, UBC 8-1 (42-1) and UL 723). Entire pad
assembly has also been tested in accordance with NFPA-286 (Standard method of fire tests for eva-
luating contribution of wall and ceiling interior finish to room growth) and found to meet the re-
quirements of 2003 IBC Section 803.2.1.

Wall pads shall be constructed using (2"/1%2") thick polyurethane foam bonded to a 7/16" thick wa-
fer board backer and covered with a 14 oz. vinyl covering. Door pads shall be constructed using 1-
1/2-inch thick polyurethane foam and covered with 14 oz. vinyl covering. Vinyl cover shall be
coated polyester fabric with leather grain embossed pattern. Vinyl to have average weight of 14 oz.
per square vard, breaking strength of 350 PSI, tear resistance of 65 pounds and be rated as self ex-
tinguishing in accordance with California State Fire Code F-230 and Class A Rated in accordance
with requirements of NFPA-101. Vinyl to be resistant to rot, mildew and ultraviolet light and is
available in Red, Dark Blue, Marine Blue, Beige, Grey, Black, Forest Green, Kelly Green, Brown,
Maroon, Orange, Yellow, White, Navy Blue and Purple. Panel front and edges shall be vinyl
wrapped and securely stapled to the wood backer so that the backer is not exposed on front or four
sides. Pads shall be supplied with 1" fabric wrapped mounting flanges at panel top and bottom.

Custom Sewn Wall Pads-Provide 27 custom sewn wall pads to be fastened to doors with Velstrip
attachment. Furnish and install on doors as indicated on drawings.

Review drawings to coordinate and provide all wall and door pad cutouts for electric wall switches,
outlets, louvers, door hardware latch handles, locks, etc.

Provide wall pads as shown on drawings.
2.4 VOLLEYBALL EQUIPMENT

A. Main Gym

1. Power Volleyball System (1 required).
Volleyball System shall be DRAPER Model 500001 PVS-01 Power Volleyball System by Draper,
Inc. of Spiceland, IN.

The 500001 PVS-01 shall consist of one standard with power winch and one standard with adjust-
able cable anchor collar. Post shall be telescoping type to meet all FIVB, USVBA, NCAA and
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NFSHSA requirements for competition. Post shall adjust from 6'1" (1.854 m) to 8'4" (2.540 m) in
1" (2.540 cm) increments to meet all age group height settings from

elementary school use to international competition for both men and women. The 6' (1.890 c¢cm)
bottom upright shall be 34" OD (8.890 cm) schedule 80 aluminum tube, with a wall thickness of
300" (7620 cm). The bottom upright is provided with a special rubber foot to protect finished
floors and to provide precise net height adjustment. The upper telescoping

adjustable tube shall be 2-7/8" OD (7.303 cm) schedule 80 aluminum tube, with a wall thickness of
276" (7010 cm) with a 4" (10.16 cm) diameter pulley and oilite bushing.

The tensioning winch shall incorporate a heavy-duty, self-locking worm gear mechanism. Winch
shall be furnished with a heavy 2" (5 cm) wide high tensile nylon strap with heavy-duty snap hook
to eliminate the possibility of hook breaking and guarantee safe connection to net top cable. The
power winch is furnished complete with a folding handle for player

safety.

Systems shall come complete with DRAPER Model 500004 Power Volleyball Net by Draper, Inc.
of Spiceland, IN. Net shall be 32' (9.75 M) long x 39-3/8" (1 M) high. Netting shall be high quality
4" square #36 black nylon cord with vinyl coated polyester hem double stitched around entire pe-
rimeter of net. Top hem of net shall be furnished with a 42'6" long x 1/8"

diameter 2000 Ib. minimum breaking strength galvanized aircraft cable with a nylon coating (3/16"
OD) to protect against fraying. Ends of cable to have loops with heavy swaged type fittings for easy
installation. Hems in end of net shall be furnished with a pocket for use with a 1/2" diameter fiber-
glass dowel rod. Ends of net shall have six 1" wide polypropylene tension straps with buckles for
providing additional tightening of net. Bottom of net shall be furnished with a 1/4" diameter braided
white nylon rope equipped with a spring loaded, pressure type rope tensioner.

System also to include Draper Model 500005 Rope Tensioner and DRAPER Model 500016 Com-
bination Antenna and Boundary Marker.

2. Power Volleyball System Center Standard Kit (1 required).
Volleyball center standard shall DRAPER model 501013 PVS Center Standard by
Draper, Inc. of Spiceland, IN.

Post shall be telescoping type to meet all FIVB, USVBA, NCAA, and NFSHSA requirements for
competition. Post shall adjust from 6' 1" (1.854 m) to 8' 4" (2.540 m) in 1" (2.540 cm) increments to
meet all age group height settings from elementary school use to international competition for both
men and women. The 6' (1.890 cm) bottom upright shall be 3-1/2" OD (8.890 c¢cm) schedule 80-
aluminum tube, with a wall thickness of .300" (.7620 cm). The

bottom upright is provided with a special rubber foot to protect finished floors and to provide pre-
cise net height adjustment. The upper telescoping adjustable tube shall be 2-7/8" OD (7.303 cm)
schedule 80 aluminum tube, with a wall thickness of .276" (.7010 cm). The assembly shall include
two 1" diameter sheaves spaced so that two opposing top-of-net cables can travel through these pul-
leys and down the standard and attach to either the anchor collar or to the winch.

Standard shall include a power winch which when used with DRAPER Model 500001 PVS-01 sys-
tem standards shall make two complete systems, each with tensioning winch. The tensioning winch
shall incorporate a heavy-duty, self-locking worm gear mechanism. Winch shall be furnished with a
heavy 2" (4.080 cm) wide high tensile nylon strap with heavy-duty snap hook to eliminate the pos-
sibility of hook breaking and guarantee safe connection to net top cable. The power winch is fur-
nished complete with a folding handle for player safety.
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Center Standard shall come complete with DRAPER Model 500004 Power Volleyball Net,
DRAPER Model 500005 Rope Tensioner and DRAPER, and Draper Model 500016 Combination
Antenna and Boundary Marker.

3. Competition Volleyball System (1 required).
Volleyball System shall be DRAPER model 500010 CVS-01 Competition Volleyball System by
Draper, Inc. of Spiceland, IN

The 500010 CVS-01 Volleyball System shall consist of one standard with power winch and one
standard with an adjustable anchor collar. Post shall meet all FIVB, USVBA, NCAA and NFSHSA
requirements for competition. Post shall have infinite height adjustment between 8' and 3'6" with
preset volleyball settings for elementary school use to international competition for both men and
women, for use with volleyball, tennis and badminton. The upright shall be 3-1/2" O.D. (8.890cm)
schedule 80 aluminum tube, with a wall thickness of .300" (.7620cm). The upright is provided with
a special rubber foot to protect finished floors and to provide precise net height adjustment.

The tensioning winch shall incorporate a heavy-duty, self-locking worm gear mechanism. Winch
shall be furnished with a heavy 2" (4.080 cm) wide high tensile nylon strap with heavy-duty snap
hook to eliminate the possibility of hook breaking and guarantee safe connection to net top cable.
The power winch is furnished complete with a folding handle for

player safety.

Systems shall come complete with DRAPER Model 500014 Competition Volleyball Net by Draper,
Inc. of Spiceland, IN. Net shall be 32' (9.75 M) long x 39-3/8" (1 M) high. Netting shall be high
quality 4" square #36 black nylon cord with vinyl coated polyester hem double stitched around en-
tire perimeter of net. Top hem of net shall be furnished with a 40'6" long x 1/8" diameter 2000 1b.
minimum breaking strength galvanized aircraft cable with a nylon coating (3/16" OD) to protect
against fraying. Ends of cable to have loops with heavy swaged type fittings for easy installation.
Hems in end of net shall be furnished with a pocket for use with a 1/2" diameter fiberglass dowel
rod. Ends of net shall have six 1" wide polypropylene tension straps with buckles for providing ad-
ditional tightening of net. Bottom of net shall be furnished with a 1/4" diameter braided white nylon
rope equipped with a spring loaded, pressure type rope tensioner.

System also to include Draper Model 500005 Rope Tensioner and DRAPER Model 500016 Com-
bination Antenna and Boundary Marker.

4. Floor Plate, Chrome-plated w/swivel cover (5 required).
Volleyball Cover Plate shall be DRAPER model 501001 Chrome Plated Cover Plate Assembly by
Draper, Inc. of Spiceland, IN.

Chrome plated cover plate assembly shall be provided for use in either synthetic or wood floors.
Cover plate shall consist of cast aluminum recessed mounting flange, 5-3/16" in diameter, and a 5"
diameter chrome plated cover. Cover shall be equipped with a swivel type retaining screw to pre-
vent theft. A special key shall be provided for opening cover. Three #10 x 1-1/2" flat head wood
screws shall be provided to securely mount cover plate assembly to floor.

5. Floor Sleeve (One per cover plate required).
Floor Sleeves shall be DRAPER Model 501006 3-1/2" I.D. Floor Sleeve by Draper, Inc. of Spice-
land, IN.
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Floor sleeve shall be constructed of steel mechanical tubing with an inside diameter of 3-1/2",
welded to a 4" x 4" bottom plate. Sleeve shall be 8-1/2" long and designed to be installed with the
bottom at 9 }2" below the playing surface.

6. Transporter (1 required).
Heavy-Duty Volleyball Post Transporter/Storage Cart shall be DRAPER model 501016 trans-
porter/storage cart by Draper, Inc., Spiceland, IN

Heavy-duty transporter/storage cart shall be capable of storing and transporting one referee stand
and six volleyball posts. Transporter/Storage Cart is provided with blue vinyl covered bottom shelf
and pouch to allow for storage of nets, pads antennas and boundary markers. Frame shall be rectan-
gular steel tubing finished with attractive gloss black powder coat. Transporter/Storage Cart rolls 4"
x 1 1/4" non-marking swivel casters.

7. Judge's Stand (1 required).
Judges stand shall be DRAPER Model 5013xx (xx=color) by Draper, Inc. of Spiceland, IN.

Judges stand shall be designed to attach to a collar by means of a removable, self-locking pin. Col-
lar slides over 32" O.D. volleyball standard and is rigidly positioned to post with allen-head set
SCIEWS.

Frame shall be constructed of 1-1/2"x1-1/2", 14-gauge square steel tubing and 1" OD steel tubing,
welded together. Legs, steps, platform, and handrails shall all be one solid unit. Judges platform
shall consist of 1/2" thick, polyurethane finished Birch plywood, permanently bolted to stand.
Handrail/ladder section shall be spaced vertically 16" on center with three (3) ladder steps spaced
horizontally of 16" centers. Lower end of ladder tubes shall have 1/2" thick rubber bumper to pro-
tect finished floors. Ladder legs shall have 2" O.D. rubber wheels for easy transporting of stand.
All metal components of stand shall be finished in black powder coat.

Judges stand shall be supplied complete with safety padding for player protection. Upper section of
stand shall have a snapped into place 1/12" polyethylene foam padding. Lower ladder tubes shall
have removable, hook and loop attached pads of 1" neoprene foam. All pads shall be wrapped
with 14 oz., polyester reinforced, dark blue vinyl (optional vinyl colors also available). Last two
digits indicate pad color. Colors available: 01 White; 02 Marine Blue; 03 Brown; 04 Red; 05 Beige;
06 Orange; 07 Yellow; 08 Grey; 09 Maroon; 10 Dark Blue (standard); 11 Black; 12 Purple; 13 For-
est Green.

8. Protective Pads for Standards (5 required).
Volleyball Post Padding shall be DRAPER Model 5011XX Official Padding for 3-1/2" O.D. Vol-
leyball Systems by Draper, Inc. of Spiceland, IN.

Pads shall be hinged at corners to fold neatly around posts and tensioning winch to provide maxi-
mum player protection. Pads shall be constructed of 11/2" thick polyethylene foam filler covered
with polyester reinforced vinyl with three (3) hook and loop fastening straps for quick set-up and
take-down, and shall be constructed to accommodate winch, or judges stand when used.

Standard pads are Dark Blue in color unless otherwise specified. Last two digits indicate pad color.
Colors available: 01 White; 02 Marine Blue; 03 Brown; 04 Red; 05 Beige; 06 Orange; 07 Yellow;
08 Grey; 09 Maroon; 10 Dark Blue (standard); 11 Black; 12 Purple; 13 Forest Green.
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Pads sold as pair unless otherwise specified.
PART 3 - EXECUTION
3. 1 PREPARATION

A. Coordinate support of basketball backstops and gymnasium divider curtains with roof structure to
ensure proper distribution of loads and adequacy of attachment points. Ensure that building
structure has been designed for loads of specific gymnasium divider to be provided.

B. Coordinate configuration, size, and installation of basketball backstops and gymnasium divider
curtains with height, slope, and type of building structure and lighting fixtures, mechanical
equipment, ductwork, fire-suppression system, bleachers, athletic equipment, and other potential
obstructions.

C. Field-verify dimensions prior to fabrication.

D. Coordinate electrical requirements for motorized operating mechanism to ensure proper power
source, conduit, wiring, and boxes for keyed switches. Prior to installation, verify type and
location of power supply. See “Electrical Contractor Shall Provide and Install”

E. Coordinate delivery of Volleyball Floor Sleeves and Covers with sub-contractors responsible for
installation.

F. For installations made after wood gymnasium flooring is installed, provide protection and
exercise care not to damage flooring.

3. 2 INSTALLATION

A. Install in accordance with manufacturer's written instructions and shop drawings.

B. Install even, plumb and level.

C. Install control switch such that operator has view of complete basketball backstop during
lowering and raising.

D. Adjust limit switches of electric winch to ensure accurate position in both stored and lowered
positions.

3. 3 TESTING AND DEMONSTRATION
A. Operate basketball backstops to ensure proper lifting and lowering. Adjust as required to ensure

smooth operation and accurate positioning.
B. Demonstrate to Owner's designated representatives complete operation and required maintenance.

END OF SECTION 11 66 23
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SECTION 23 29 13 - VARIABLE FREQUENCY DRIVES

PART 1 - GENERAL

1.01 SECTION INCLUDES

A

Variable frequency drives.

1.02 RELATED SECTIONS

A

B.

Section 15540 — HVAC Pumps.

Section 16195 - Electrical Identification: Engraved nameplates.

1.03 REFERENCES

A

B.

F.

Division 1 - Reference Standards: Requirements for references and standards.

NEMA ICS 3.1 - Safety Standards for Construction and Guide for Selection, Installation and
Operation of Adjustable-Speed Drive Systems.

NEMA ICS 7 - Industrial Control and Systems: Adjustable Speed Drives.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment
and Systems (International Electrical Testing Association).

NFPA 70 - National Electrical Code.

1.04 SUBMITTALS FOR REVIEW

A

B.

Division 1 - Submittals: Procedures for submittals.

Product Data: Provide catalog sheets showing voltage, controller size, ratings and size of
switching and over current protective devices, short circuit ratings, dimensions, and enclosure
details.

Shop Drawings: Indicate front and side views of enclosures with overall dimensions and
weights shown; conduit entrance locations and requirements; and nameplate legends.

1.05 SUBMITTALS FOR INFORMATION

A.  Division 1 - Submittals: Submittals for information.
B.  Test Reports: Indicate field test and inspection procedures and test results.
VARIABLE FREQUENCY DRIVES 232913-1
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C.  Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated
by testing agency specified under Regulatory Requirements. Include instructions for storage,
handling, protection, examination, preparation, and installation of Product.

D.  Manufacturer's Field Reports: Indicate start-up inspection findings.

1.06 SUBMITTALS FOR CLOSEOUT

A. Division 1 - Contract Closeout.

B.  Operation Data: NEMA ICS 3.1. Include instructions for starting and operating controllers,
and describe operating limits that may result in hazardous or unsafe conditions.

C. Maintenance Data: NEMA ICS 3.1. Include routine preventive maintenance schedule.
D.  Furnish two of each air filters.

1.07 REGULATORY REQUIREMENTS
A.  Conform to requirements of NFPA 70.

B.  Products: Listed and classified by Underwriters Laboratories, Inc. as suitable for the purpose
specified and indicated.

1.08 DELIVERY, STORAGE, AND HANDLING
A.  Division 1 - Material and Equipment: Transport, handle, store, and protect products.
B.  Accept controllers on site in original packing. Inspect for damage.

C.  Storein a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

D.  Handle in accordance with manufacturer's written instructions. Lift only with lugs provided
for the purpose. Handle carefully to avoid damage to components, enclosure, and finish.
1.09 MAINTENANCE SERVICE

A. Division 1 - Contract Closeout.

B.  Provide service and maintenance of controller for two years from Date of Substantial
Completion.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A.  Equipment and devices can be provided by Danfoss Graham VLT 6000 Series 414-355-8800.
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B.

Manufacturer Qualifications: Company specializing in manufacturing variable frequency
controllers with minimum five years documented experience, and with service facilities within
50 miles of Project.

2.02 DESCRIPTION

A

Enclosed variable frequency controllers suitable for operating the indicated loads, in
conformance with requirements of NEMA ICS 7.

Select unspecified features and options in accordance with NEMA ICS 3.1.

Furnish complete variable frequency VFDs as specified herein for the pumps designated on
the drawing schedules to be variable speed. All standard and optional features shall be
included within the VFD enclosure, unless otherwise specified. VFD shall be housed in a
metal NEMA 1 enclosure, or other NEMA type according to the installation and operating
conditions at the job site. The VFD’s UL listing shall allow mounting in plenum or other air
handling compartments. If a NEMA 12 enclosure is required for the plenum rating, the
manufacturer must supply a NEMA 12 rated VFD.

The VFD shall convert incoming fixed frequency three-phase AC power into a variable
frequency and voltage for controlling the speed of three-phase AC motors. The motor current
shall closely approximate a sine wave. Motor voltage shall be varied with frequency to
maintain desired motor magnetization current suitable for centrifugal pump and fan control
and to eliminate the need for motor derating.

With the motor’s rated voltage applied to the VFD input, the VFD shall allow the motor to
produce full rated power at rated amps, RMS fundamental volts, and speed without using the
motor's service factor. VFDs utilizing sine weighted/coded modulation (with or without 3™
harmonic injection) must provide data verifying that the motors will not draw more than full
load current during full load and full speed operation.

The VFD shall include an input full-wave bridge rectifier and maintain a fundamental power
factor near unity regardless of speed or load.

The VFD and options shall be tested to ANSI/UL Standard 508. The complete VFD,
including all specified options, shall be assembled by the manufacturer, which shall be
UL-508 certified for the building and assembly of option panels. Assembly of the option
panels by a third-party panel shop is not acceptable. The appropriate UL stickers shall be
applied to both the VFD and option panel, in the case where these are not contained in one
panel. When these VFDs are to be located in Canada, CSA or C-UL certifications shall
apply. Both VFD and option panel shall be manufactured in ISO 9001 certified facilities.

The VFD shall have DC link reactors on both the positive and negative rails of the DC bus to
minimize power line harmonics. VFDs without DC link reactors shall provide a minimum 3%
impedance line reactor.
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L

The VFD’s full load amp rating shall meet or exceed NEC Table 430-150. The VFD shall be
able to provide full rated output current continuously, 110% of rated current for 60 seconds
and 160% of rated current for up to 0.5 second while starting.

The VFD shall be able to provide full torque at any selected frequency from 28 Hz to base
speed to allow driving direct drive fans without derating.

An automatic energy optimization selection feature shall be provided standard in the VFD.
This feature shall automatically and continually monitor the motor’s speed and load and
adjust the applied voltage to maximize energy savings and provide up to an additional 3% to
10% energy savings.

Input and output power circuit switching shall be able to be accomplished without interlocks
or damage to the VFD. Switching rate may be up to 1 time per minute on the input and
unlimited on the output.

An automatic motor adaptation test algorithm shall measure motor stator resistance and
reactance to optimize performance and efficiency. It shall not be necessary to run the motor or
de-couple the motor from the load to run the test.

Galvanic and/or optical isolation shall be provided between the VFD’s power circuitry and
control circuitry to ensure operator safety and to protect connected electronic control
equipment from damage caused by voltage spikes, current surges, and ground loop currents.
VFDs not including either galvanic or optical isolation on both analog I/0 and discrete 1/0
shall include additional isolation modules.

VEFD shall minimize the audible motor noise through the used of an adjustable carrier
frequency. The carrier frequency shall be automatically adjusted to optimize motor and VFD
efficiencies while reducing motor noise.

2.03 PROTECTIVE FEATURES

A

A minimum of Class 20 It electronic motor overload protection for single motor applications
and thermal-mechanical overloads for multiple motor applications shall be provided.

Protection against input transients, loss of AC line phase, output short circuit, output ground
fault, over voltage, under voltage, VFD over temperature and motor over temperature. The
VFD shall display all faults in plain English. Codes are not acceptable.

Protect VFD from sustained power or phase loss. The VFD shall provide full rated output
with an input voltage as low as 90% of the nominal. The VFD will continue to operate with
reduced output with an input voltage as low as 164 V AC for 208/230 volt units, and 313 V
AC for 460 volt units.

The VFD shall incorporate a motor preheat circuit to keep the motor warm and prevent
condensation build up in the stator.
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E. VFD package shall include semi-conductor rated input fuses to protect power components.

F. To prevent breakdown of the motor winding insulation, the VFD shall be designed to
comply with IEC Part 34-17. Otherwise the VFD manufacturer must ensure that inverter
rated motors are supplied.

G. VEFD shall include a “signal loss detection™ circuit to sense the loss of an analog input signal
such as 4 to 20 mA or 2 to 10 V DC, and shall be programmable to react as desired in such
an instance.

H. VEFD shall function normally when the keypad is removed while the VFD is running and
continue to follow remote commands. No warnings or alarms shall be issued as a result of
removing the keypad.

L VEFD shall catch a rotating motor operating forward or reverse up to full speed.

J. VEFD shall be rated for 100,000 amp interrupting capacity (AIC).

K. VEFD shall include current sensors on all three output phases to detect and report phase loss to
the motor. The VFD will identify which of the output phases is low or lost.

L. VEFD shall continue to operate without faulting until input voltage reaches 300 V AC on
208/230 volt VFDs, and 539 V AC on 460 volt VFDs.

M.  All three pole variable frequency controllers (VFD) either integral to equipment or field

supplied shall contain voltage fault protection specifically designed to protect all motors and
all other 3 phase loads, and associated control circuits from failure or damage due to voltage
unbalance, over/under voltage, phase loss, reversal, incorrect sequencing and rapid short
cycling.” The VFD shall be arranged to monitor critical faults including phase loss or
reversal, and when detected, de-energize the load. It shall monitor non-critical faults
including high/low voltage, voltage unbalance and when detected, after a time delay de-
energize the load.

2.04 INTERFACE FEATURES

A. Hand/Start, Off/Stop and Auto/Start selector switches shall be provided to start and stop the
VFD and determine the speed reference.

B. The VFD shall be able to be programmed to provide a 24 V DC output signal to indicate that
the VFD is in Auto/Remote mode.

C. The VFD shall provide digital manual speed control. Potentiometers are not acceptable.

D. Lockable, alphanumeric backlit display keypad can be remotely mounted up to 10 fect away
using standard 9-pin cable.

E. The keypads for all sizes of VFDs shall be identical and interchangeable.
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F. To set up multiple VFDs, it shall be possible to upload all setup parameters to the VFD’s
keypad, place that keypad on all other VFDs in turn and download the setup parameters to
cach VFD. To facilitate setting up VFDs of various sizes, it shall be possible to download
from the keypad only size independent parameters.

G. Display shall be programmable to display in 9 languages including English, Spanish and
French.

H. The display shall have four lines, with 20 characters on three lines and eight large characters
on one line.

L A red FAULT light, a yellow WARNING light and a green POWER-ON light shall be
provided. These indications shall be visible both on the keypad and on the VFD when the
keypad is removed.

J. A quick setup menu with factory preset typical HVAC parameters shall be provided on the
VFD eliminating the need for macros.

K. The VFD shall include a standard RS-485 communications port and capabilities to be
connected at a future date to a Johnson Controls N2 Metasys or Siemens FLN system at no
additional cost to the owner. The connection shall be software selectable by the user.

L. As a minimum, the following points shall be controlled and/or accessible:

1. VFD Start/Stop

2. Speed reference

3. Fault diagnostics
4. Meter points

a. Motor power in HP

b. Motor power in kW
¢. Motor kW-hr

d. Motor current

¢ .Motor voltage

f. Hours run

g. Feedback signal #1

h. Feedback signal #2

1. DC link voltage

J. Thermal load on motor
k. Thermal load on VFD
1. Heat sink temperature

5. Four additional Form C 230 volt programmable relays shall be available for factory or
field installation within the FD.
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M.

The communication protocol shall be native BACNET, LonWorks communication shall be
available for factory or field installation within the VFD.

Two set-point control interface (PID control) shall be standard in the unit. VFD shall be able
to look at two feedback signals, compare with two set-points and make various process
control decisions.

An output signal as a start command to actuate external equipment before allowing the VFD
to start.

The following displays shall be accessible from the control panel in actual units: Reference
Signal Value in actual units, Output Frequency in Hz or percent, Output Amps, Motor HP,
Motor kW, kWhr, Output Voltage, DC Bus Voltage, VFD Temperature in degrees, and
Motor Speed in engineering units per application (in GPM, CFM, etc.). VFD will read out the
selected engineering unit either in a linear, square or cubed relationship to output frequency as
appropriate to the unit chosen.

The display shall be programmed to read in inches of water column (in-wg) for an air handler
application, pressure per square inch (psi) for a pump application, and temperature (°F) for a
cooling tower application.

VEFD shall be able to be programmed to sense the loss of load and signal a no load/broken belt
warning or fault.

If the temperature of the VFD’s heat sink rises to 80°C, the VFD shall automatically
reduce its carrier frequency to reduce the heat sink temperature. If the temperature of the heat
sink continues to rise the VFD shall automatically reduce its output frequency to the motor.
As the VFD’s heat sink temperature returns to normal, the VFD shall automatically increase
the output frequency to the motor and return the carrier frequency to it’s normal switching
speed.

The VFD shall have temperature controlled cooling fans for quiet operation and minimized
losses.

The VFD shall store in memory the last 10 faults and related operational data.

Eight programmable digital inputs shall be provided for interfacing with the systems control
and safety interlock circuitry.

Two programmable relay outputs, one Form C 240 V AC, one Form A 30 V AC, shall be
provided for remote indication of VFD status.

Three programmable analog inputs shall be provided and shall accept a direct-or-reverse
acting signal. Analog reference inputs accepted shall include two voltage (0 to 10 V DC, 2 to
10 V DC) and one current (0 to 20 mA, 4 to 20 mA) input.

VARIABLE FREQUENCY DRIVES 232913-7
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Y.

2.05

A

2.06

A

Two programmable 0 to 20 mA analog outputs shall be provided for indication of VFD
status. These outputs shall be programmable for output speed, frequency, current and power.
They shall also be programmable to provide a selected 24 V DC status indication.

Under fire mode conditions, the VFD shall be able to be programmed to automatically default
to a preset speed.

ADJUSTMENTS

VEFD shall have an adjustable carrier frequency in steps of not less than 0.1 kHz to allow
tuning the VFD to the motor.

Sixteen preset speeds shall be provided.

Four acceleration and four deceleration ramps shall be provided. Accel and decel time shall be
adjustable over the range from 0 to 3,600 seconds to base speed. The shape of these curves
shall be automatically contoured to ensure no-trip acceleration and deceleration.

Four current limit settings shall be provided.

If the VFD trips on one of the following conditions, the VFD shall be programmable for
automatic or manual reset: under voltage, over voltage, current limit and inverter overload.

The number of restart attempts shall be selectable from 0 through 20 or infinitely and the
time between attempts shall be adjustable from 0 through 600 seconds.

An automatic “on delay” may be selected from 0 to 120 seconds.

BYPASS

Provide a manual 3-contactor bypass consisting of a door interlocked main fused disconnect
padlockable in the off position, a built-in motor starter and a four position
DRIVE/OFF/BYPASS/TEST switch controlling three contactors. In the DRIVE position, the
motor is operated at an adjustable speed from the VFD. In the OFF position, the motor and
VEFD are disconnected. In the BYPASS position, the motor is operated at full speed from the
AC power line and power is disconnected from the VFD so that service can be performed. In
the TEST position, the motor is operated at full speed from the AC line power while power is
applied to the input of the VFD. This allows the VFD to be given an operational test while
continuing to run the motor at full speed in bypass. In case of an external safety fault, a
customer supplied normally closed dry contact shall be able to stop the motor whether in
DRIVE or BYPASS mode.

Service personnel shall be able to defeat the main power disconnect and open the bypass
enclosure without disconnecting power. This shall be accomplished through the use of a
specially designed tool and mechanism while meeting all local and national code requirements
for safety.
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2.07  SERVICE CONDITIONS
A. Ambient temperature, -10 to 40°C (14 to 104°F).
B. 0 to 95% relative humidity, non-condensing.
C. Elevation to 3,300 feet without derating.
D. AC line voltage variation, -10 to +10% of nominal with full output.
E. No side clearance shall be required for cooling of any units. All power and control wiring
shall be done from the bottom.
PART 3 - EXECUTION
3.01 EXAMINATION
A.  Verify that surface is suitable for controller installation.

B. Do not install controller until building environment can be maintained within the service
conditions required by the manufacturer.

C.  Verify that field measurements are as indicated on shop drawings and as instructed by
manufacturer.

3.02 INSTALLATION
A.  Section 01400 - Quality Control: Manufacturer's instructions.
B.  Install in accordance with NEMA ICS 3.1.
C.  Tighten accessible connections and mechanical fasteners after placing controller.

D.  Provide fuses in fusible switches; refer to Section 16477 for product requirements.

E. Select and install overload heater elements in motor controllers to match installed motor
characteristics.

F. Provide engraved plastic nameplates; refer to Section 16195 for product requirements and
location.

G.  Neatly type label inside each motor controller door identifying motor served, nameplate
horsepower, full load amperes, code letter, service factor, and voltage/phase rating. Place in
clear plastic holder.

3.03 FIELD QUALITY CONTROL

VARIABLE FREQUENCY DRIVES 232913-9
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A.  Inspect and test in accordance with NETA ATS, except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.16.2.
3.04 MANUFACTURER'S FIELD SERVICES
A.  The manufacturer shall provide start-up commissioning of the VFD and its optional circuits
by a factory certified service technician who is experienced in start-up and repair services.
Sales personnel and other agents who are not factory certified shall not be acceptable as
commissioning agents. Start-up services shall include checking for verification of proper
operation and installation for the VFD, its options and its interface wiring to the building
automation system.
3.05 ADIJUSTING

A. Division 1 - Contract Closeout.

B.  Make final adjustments to installed controller to assure proper operation of load system.
Obtain performance requirements from installer of driven loads.

3.06 DEMONSTRATION AND INSTRUCTIONS
A. Division 1 - Contract Closeout:

B.  Demonstrate operation of controllers in automatic and manual modes. Furnish 2 (1) one hour
training sessions on the project site with the owner, by factory authorized personal.

END OF SECTION 2329 13
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Common requirements for electric motors furnished on equipment specified in other
Sections, including single phase and three phase electric motors.

1.02  RELATED SECTIONS

A. Division 26 - Equipment Wiring Systems: Electrical characteristics and wiring
connections.

1.03  REFERENCES
A. AFBMA 9 - Load Ratings and Fatigue Life for Ball Bearings
B. AFBMA 11 - Load Ratings and Fatigue Life for Roller Bearings
C. NEMA MG 1 - Motors and Generators
D. NFPA 70 - National Electrical Code

1.04 REGULATORY REQUIREMENTS

A. Conform to UL Component Recognition for appropriate sizes.

B. Conform to NFPA 70 applicable electrical code, Underwriters Laboratories, Inc., and
NEMA

C. Conform to New Jersey State energy code.

1.05 DELIVERY, STORAGE, AND PROTECTION
A. Protect motors stored on site from weather and moisture by maintaining factory covers
and suitable weatherproof covering. For extended outdoor storage, remove motors from
equipment and store separately.
1.06 WARRANTY
A. Provide five year manufacturer warranty for all motors larger than %2 horsepower.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A Gould.
B. Century.
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 230513-1
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C.
D.

General Electric.
Square D.

2.02  GENERAL CONSTRUCTION AND REQUIREMENTS

A

All electric motors of sizes and types as specified for driving mechanical equipment shall
be provided under this section.

Electrical Service: All motors shall be 60 Hertz unless otherwise noted. Refer to
Electrical Specifications for required electrical characteristics.

Motors: Design for continuous operation in 40° C environment, and for temperature rise
in accordance with ANSI/NEMA MG limits for insulation class, Service Factor, and
motor enclosure type. Motors shall be of sufficient size for duty to be performed.

Visible Nameplate: Indicating manufacturer's name and model number, motor
horsepower, RPM, frame size, voltage, phase, cycles, full load amps, insulation system
class, service factor, maximum ambient temperature, temperature rise at rated
horsepower, minimum efficiency, power factor.

Electrical Connection: Conduit connection boxes, threaded for conduit. For fractional
horsepower motors where connection is made directly, provide screwed conduit
connection in end frame. Size motor boxes to receive motor feeders and ground cable
indicated on electrical drawing schedules.

Suitable starting and controlling equipment and devices shall be furnished and installed
as specified hereinafter and as shown on the Drawings. The starting equipment shall be
arranged, generally, in control groups, or in certain cases, as isolated combination starters
as specified or indicated. The Heating Ventilating and Air Conditioning Sequences of
Operation, drawings and specifications shall be referred to for the manner of control,
operation and monitoring of motors and the electrically operated equipment.

A starter and disconnect switch or combination motor starter disconnect shall be provided
for every motor and each and every electrically operated piece of equipment except
where complete starters and controls are furnished by the manufacturer of the motor or
piece of equipment. Starters shall be internally wired to provide the required control
operation and monitoring. All control devices such as push buttons, break-glass stations,
alternators, relays, pilot lights, etc., shall be provided as required for operation of
mechanical equipment. All roof top and remotely located equipment shall have remote
starters as located on plan and shall have local disconnect switches. All equipment
located in equipment rooms can use combination starters/disconnects located with in line
of site of controlled equipment. All starters and disconnect switches shall be in enclosures
suitable for the environment in which they are installed. Starters and disconnect switches
located in machine rooms shall use NEMA 1. Starters and disconnect switches located
outdoors shall use NEMA 4x. Starters and disconnect switches located in machine rooms
which are subject to potential water damage shall use NEMA 2

Starting equipment and devices specified in this section (and section 23 2913 Variable
Frequency Controllers), shall be furnished by the mechanical subcontractor and shall be
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installed by the Electrical subcontractor. In general the mechanical subcontractor shall
furnish all motor starters and disconnect switches except where they are an integral part
of a motor control center, in this case starters and disconnects shall be provided,
(furnished and installed), by the electrical contractor. The Electrical subcontractor shall
also provide all wiring necessary to supply power to the electric motors specified under
this section, including connections from the starters to the motors. Starters and
disconnects shall also include variable frequency drives

The mechanical subcontractor shall furnish and install all wiring between control devices
and controlled equipment furnished under this Section, including interlock control wiring
between motor starters, and all automatic temperature control wiring. All wiring shall be
installed in conformance with applicable codes and the requirements of the Electrical
Division of the Specifications.

The Electrical Contractor shall furnish a 120 volt power source to temperature control
panels and equipment requiring a separate 120 volt control power source. Power for
control circuits for all devices connecting to motor starters shall be obtained from 120-
volt control transformers provided in each starter operating at other than 120 volts.
Provide transformers for all low voltage control systems as required.

Furnish detailed composite wiring diagrams and such other information necessary to
assure the proper connection, operation and control of motorized equipment, including
interlocks, automatic controls, safety controls and all auxiliary circuits.

All control units shall be furnished with a nameplate indicating which device or
equipment it controls, the voltage. Additional nameplates on each push button, selector
switch and pilot light indicating their functions shall be provided. Nameplates shall be
laminated phenolic with white letters on black background, minimum 27 high.

2.03  SINGLE PHASE POWER - SPLIT PHASE MOTORS

A

B.

Starting Torque: Less than 150 percent of full load torque
Starting Current: Up to seven times full load current.
Breakdown Torque: Approximately 200 percent of full load torque

Drip-proof Enclosure: Class A (50 degrees C temperature rise) insulation, NEMA
Service Factor, pre-lubricated sleeve or ball bearings.

Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,
pre-lubricated ball bearings.

2.04  SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR MOTORS

A. Starting Torque: Exceeding one fourth of full load torque
B. Starting Current: Up to six times full load current.
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 230513-3
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C.

D.

Multiple Speed: Through tapped windings.

Open Drip-proof or Enclosed Air Over Enclosure: Class A (50 degrees C temperature
rise) insulation, minimum 1.0 Service Factor, pre-lubricated sleeve or ball bearings,
automatic reset overload protector.

2.05  SINGLE PHASE POWER - CAPACITOR START MOTORS

A

@

o O

G.

Starting Torque: Three times full load torque.

Starting Current: Less than five times full load current

Pull-up Torque: Up to 350 percent of full load torque

Breakdown Torque: Approximately 250 percent of full load torque

Motors: Capacitor in series with starting winding; provide capacitor-start/capacitor-run
motors with two capacitors in

parallel with run capacitor remaining in circuit at operating speeds.

Drip-proof Enclosure: Class A (50 degrees C temperature rise) insulation, NEMA
Service Factor, pre-lubricated sleeve ball bearings.

Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,
pre-lubricated ball bearings.

2.06 THREE PHASE POWER - SQUIRREL-CAGE MOTORS

A. Starting Torque: Between 1 and 1-1/2 times full load torque.

B. Starting Current: Six times full load current.

C. Power Qutput, Locked Rotor Torque, Breakdown or Pull Out Torque: NEMA Design B
characteristics.

D. Design, Construction, Testing, and Performance: Conform to NEMA MG 1 for Design B
energy cfficient motors.

E. Insulation System: NEMA Class B or better

F. Motor Frames: NEMA Standard T-Frames of steel, aluminum, or cast iron with end
brackets of cast iron or aluminum with steel inserts.

G. Thermistor System (Motor Frame Sizes 254T and Larger): Three PTC thermistors
embedded in motor windings and epoxy encapsulated solid state control relay with wiring
to terminal box.

H. Bearings: Grease lubricated anti-friction ball bearings with housings equipped with
plugged provision for pre-lubrication, rated for minimum AFBMA 9, L-10 life of
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200,000 hours. Calculate bearing load with NEMA minimum V-belt pulley with belt
centre line at end of NEMA standard shaft extension. Stamp bearing sizes on nameplate.

Sound Power Levels: To NEMA MG 1.

Part Winding Start Where Indicated Above 254 T Frame Size: Use part of winding to
reduce locked rotor starting current to approximately 60 percent of full winding locked
rotor current while providing approximately 50 percent of full winding locked rotor
torque.

Weatherproof Epoxy Sealed Motors: Epoxy seal windings using vacuum and pressure
with rotor and starter surfaces protected with epoxy enamel; bearings double shielded
with waterproof non-washing grease.

Energy Efficient Motors — Premium efficiency electric motors shall be provided for all
polyphase drip roof and totally enclosed motors one horsepower and above. Motor shall
be a standard product of a specified alternate motor manufacturer and shall have the
following minimum guaranteed full load efficiencies at 1800 rpm. Certification of motor
efficiency shall be submitted with equipment shop drawings. Motors for different rpm’s
shall be of same construction and comparable efficiency as 1800 rpm motors.

Minimum Efficiency % HP Minimum Efficiency %

B R R O R S

—_—
|V )

78.5 20 91.0
815 25 93.0
815 30 93.0
84.0 40 94.0
87.0 50 94.0
89.0 60 95.0
90.0 75 95.0
90.0 - -

2.07 POWER FACTOR CORRECTION

A

A capacitor for each three phase, single speed motor rated 3 HP or larger shall be
provided to correct the full load power factor to 95%. The capacitor shall be mounted at
the motor for connection across the motor terminals by Electrical Contractor.

Capacitors

1. Capacitors shall be totally enclosed, fused and with discharge resistors.
Capacitors based on nominal motor RPM shall be provided in accordance with
the following table to correct power factor to 95% and verify sizes with motor
manufacturer.
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Motor HP Capacitor KVAR 3600 RPM Motor Capacitor 188 RPM

3 1.5 1.5

5 2 2

7-1/2 2.5 2.5

10 3 3

15 4 4

20 5 5

25 6 6

30 7 7

40 9 9

50 12 11

60 14 14

75 17 16

2.08 STARTERS

A

General

L.

See specification Section 16485 and Division 1 for additional information.
Starters for motors operating at 120 volts shall be manual starters unless
otherwise indicated. Starters for motors operating at other than 120 volts shall be
magnetic starters.

All starters shall be enclosed. Enclosures shall be surface mounted NEMA 1
unless otherwise indicated.

Where weatherproof starters are required, the enclosure shall be NEMA 4.

It shall be verified that the correct overload heaters have been installed in the
starter before energizing any motor. Sizing shall be based on motor nameplate
current and taking into account any reduction in current due to power factor
correction.

6. Alternate Manufacturers —

- Allen-Bradley

- Cutler-Hammer, Inc.

- General Electric Co.

- Square D Co.

- Westinghouse Electric Corp.

Manual Starters

L.

2.

Two-pole, toggle operated, thermal overload device in each phase leg, handle
guard for padlocking toggle handle and with indicated control and signal devices.
Where a motor is controlled automatically by an interlock or pilot device, a
“HAND-OFF-AUTO” switch shall be provided in the starter cover. Where the
rating of the interlock or pilot device is inadequate to control the motor currents
directly, a properly rated contactor shall be provided between the controlling
device and the motor.

An “ON? pilot light shall be provided in the starter cover.
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C. Magnetic Starter
L. Starters shall be sized in accordance with NEMA standards and the following

2.09

Starter Size

table except that starters shall not be smaller than NEMA size 0. Starters shall be
provided with one N.O. electrical holding interlock, under voltage protection and
two additional auxiliary contacts within the same enclosure. NEMA size starters
shall be provided as follows:

Maximum HP @ 460 Volts

W N = O

5
10
25
50

All starters shall be combination type with the starter and disconnect in the same
enclosure. All starters shall be Type 2 coordination protected. Fuses shall be
Bussman “Low Peak” type or equal sized at 125% of motor nameplate rating.
Verify and coordinate requirements for fused disconnect switches with the
Electrical Contractor prior to ordering starters.

Provide S.S.P.B. or H-O-A switches and pilot light in covers as required to
facilitate control operation sequences.

All three pole starters, either integral to equipment or field supplied, shall contain
voltage fault protection specifically designed to protect all motors and associated
control circuits from failure or damage due to voltage unbalance, over/under
voltage, phase loss, reversal, incorrect sequencing and rapid short cycling. The
starter shall be arranged to monitor critical faults including phase loss or reversal,
and when detected, de-energize the load. It shall monitor non-critical faults
including high/low voltage , voltage unbalance and when detected, after a time
delay de-energize the load.

Where starters are not integral to equipment and are furnished and installed
separately from equipment by the contractor, provide a 3 phase line voltage
monitor by ICM Controls model 450 or approved equal. Unit shall be installed
in the motor starter or in a separate enclosure with the same rating as the starter.
It shall be arranged to monitor critical faults including phase loss or reversal, and
when detected, de-energize the load. It shall monitor non-critical faults including
high/low voltage , voltage unbalance and when detected, after a time delay de-
energize the load

VFD Motors:

A

All motors for pumps and fans shall be in conjunction with variable frequency
drives shall be premium efficiency, “inverter duty” rated.

PART 3 - EXECUTION

3.01

APPLICATION
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A. Motors drawing less than 250 Watts and intended for intermittent service may be
germane to equipment manufacturer and need not conform to these specifications.

B. Motors one (1) HP and larger shall be premium energy efficient type.
C. Motors shall be open drip-proof type, except where specifically noted otherwise.
D. Motors 5 HP and larger shall be energy efficient type and shall meet all requirements of

applicable utility company rebate programs as well as energy codes.
E. Single phase motors for shaft mounted fans shall be split phase type.
F. Single phase motors for fans shall be capacitor start, capacitor run type.

END OF SECTION 230513
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8. A power disconnect switch shall be provided next to the power supply.

D. Thermostats
1. Electric room thermostats of the heavy-duty type shall be provided for unit heaters, cabinet

unit heaters, and ventilation fans, where required. All these items shall be provided with
concealed adjustment. Finish of covers for all room-type instruments shall match and,
unless otherwise indicated or specified, covers shall be manufacturer’s standard finish.

E. Lighting Controllers
1 Lighting controllers shall provide direct control of 20 Amp, 277 VAC lighting circuits using
mechanically held, latching relays. Controllers will contain from 8 to 48 circuits per
enclosure. Fach coniroller shall also contain inputs for direct connection to light switches,
motion detectors, and photo cells. Each coniroller shall have the capability for time of day
scheduling, occupancy mode control, after hour operation, alarming and trending.
4.  Part3 - Performance /Execution
31 BMS Specific Requirements
Graphic Displays
1. Provide a color graphic system flow diagram display for each system with all points as
indicated on the point list. All terminal unit graphic displays shall be from a standard
design library.
2. User shall access the various system schematics via a graphical penetration scheme and/or
menu selection. .
B. Custom Reports:
1. Provide custom reports as required for this project:
C. Actuation / Control Type
1. Primary Equipment
a.Controls shall be provided by equipment manufacturer as specified herein.
b. All damper and valve actuation shall be electric.
2. Air Handling Equipment
a.All air handers shall be controlled with a HVAC-DDC Controller
b. All damper and valve aciuation shall be electric.
3. Terminal Equipment:
a. Terminal Units (VAV, UV, etc.) shall have electric damper and valve actuation.
b. All Terminal Units shall be controlled with HVAC-DDC Controller)
3.2 Installation Practices
BMS Wiring
1. All conduit, wiring, accessories and wiring connections required for the installation of the
Building Management System, as herein specified, shall be provided by the BMS
Contractor unless specifically shown on the Electrical Drawings under Division 26
Electrical. All wiring shall comply with the requirements of applicable portions of
Division 26 and all local and national electric codes, unless specified otherwise in this
section.
2. All BMS wiring materials and installation methods shall comply with BMS manufacturer
recommendations,
3, The sizing, type and provision of cable, conduit, cable trays, and raceways shall be the
design responsibility of the BMS Contractor. If complications arise, however,
DIRECT DIGITAL CONTROL EQUIPMENT 230901-75
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:

L. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.

B.  Related Sections include the following:
1. Division 27 Section "Communications Horizontal Cabling" for cabling used for voice
and data circuits.
1.3 DEFINITIONS

A.  EPDM: Ethylene-propylene-diene terpolymer rubber.

B.  NBR: Acrylonitrile-butadiene rubber.

1.4 SUBMITTALS
A.  Product Data: For each type of product indicated.

B.  Field quality-control test reports.

L5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

B.  Comply with NFPA 70.
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1.6 COORDINATION

A.  Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they
are constructed.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

American Insulated Wire Corp.; a Leviton Company.
General Cable Corporation.

Senator Wire & Cable Company.

Southwire Company.

AFC Cable Systems, Inc.

MESR S

B.  Copper Conductors: Comply with NEMA WC 70.

C.  Conductor Insulation: Comply with NEMA WC 70 for Types THW, THHN-THWN, XHHW
and SO.

D.  Multiconductor Cable: Comply with NEMA WC 70 for metal-clad cable, Type MC; mineral-
insulated, metal-sheathed cable, Type MI and Type SO with ground wire.

2.2 CONNECTORS AND SPLICES

A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, Inc.

Hubbell Power Systems, Inc.
0-Z/Gedney; EGS Electrical Group LLC.
3M; Electrical Products Division.

Tyco Electronics Corp.

MBS

B.  Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.
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PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS
A.  Feeders: All feeders shall be copper. Solid for No. 10 AWG and smaller; stranded for
No. 8 AWG and larger.
B.  Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. § AWG and
larger.
32 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS
A.  Service Entrance: Type THHN-THWN, single conductors in raceway; Type XHHW, single
conductors in raceway or Mineral-insulated, metal-sheathed cable, Type ML
B.  Exposed Feeders: Type THHN-THWN, single conductors in raceway or Mineral-insulated,
metal-sheathed cable, Type ML
C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-THWN,
single conductors in raceway or Mineral-insulated, metal-sheathed cable, Type ML
D.  Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN-
THWN, single conductors in raceway.
E. Exposed Branch Circuits, Including in Crawlspaces: Type THHN-THWN, single conductors in
raceway or Mineral-insulated, metal-sheathed cable, Type MI.
F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, single
conductors in raceway; Metal-clad cable, Type MC or Mineral-insulated, metal-sheathed cable,
Type ML
G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-THWN, single conductors in raceway.
H.  Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application.
L Class 1 Control Circuits: Type THHN-THWN, in raceway.
J. Class 2 Control Circuits: Type THHN-THWN, in raceway or Power-limited cable, concealed
in building finishes.
K.  Equipment Connections between Variable Frequency Drives and Associated Motors: Type
VED cable, in raceway.
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33 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B.  Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

C.  Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

D.  Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."

F. Identify and color-code conductors and cables according to Division 26 Section "ldentification
for Electrical Systems."

34 CONNECTIONS

A.  Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

B.  Make splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than unspliced conductors.

C.  Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

35 FIELD QUALITY CONTROL

A.  Perform tests and inspections and prepare test reports.

B.  Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been energized,
test service entrance and feeder conductors, and conductors feeding the following critical
equipment and services for compliance with requirements.

a. Fire Pump Conductors

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

3. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG
and larger. Remove box and equipment covers so splices are accessible to portable
scanner.
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a. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
cach splice 11 months after date of Substantial Completion.

b. Instrument: Use an infrared scanning device designed to measure temperature or
to detect significant deviations from normal values. Provide calibration record for
device.

c. Record of Infrared Scanning: Prepare a certified report that identifies splices

checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

C.  Test Reports: Prepare a written report to record the following:

1. Test procedures used.
. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve

compliance with requirements.

D.  Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 260519
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