















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































B. Product Data: Provide data for duct materials, duct liner, and duct connections.
C. Project Record Documents: Record actual locations of ducts and duct fittings. Record
changes in fitting location and type. Show additional fittings used.

1.06 REGULATORY REQUIREMENTS
A. Construct ductwork to NFPA 90A standards.
1.07 FIELD CONDITIONS

A. Do not install duct sealants when temperatures are less than those recommended by sealant
manufacturers.

B. Maintain temperatures within acceptable range during and after installatien of duct sealants.
PART 2 PRODUCTS
2.01 MATERIALS

A. Galvanized Steel Ducls: Hot-dipped galvanized steel sheet, ASTM A 653/A 653M FS Type B,
with G60/Z180 coating.

B. Flexible Ducls:
1. UL 181, Class 1, aluminum laminate and polyester film with latex adhesive supported by
helically wound spring steel wire.
a. Pressure Rating: 10 inches WG positive and 1.0 inches WG negative.
b. Maximum Velocity: 4000 fpm.
¢. Temperature Range: -20 degrees F to 210 degrees F.

C. Insulated Flexible Ducts: :
1. UL 181, Class 1, aluminum laminate and polyester film with latex adhesive supported by
helically wound spring steel wire; fiberglass insulation; polyethylene vapor barrier film,
a. Pressure Rating: 10 inches WG positive and 1.0 inches WG negative,
b. Maximum Velocity. 4000 fpm.
c. Temperature Range: -20 degrees F to 210 degrees F.

D. Joint Sealers and Sealants: Non-hardening, water resistant, mildew and mold resistant.
1. Type: Heavy mastic or liquid used alone or with tape, suitable for joint configuration and
compatible with substrates, and recommended by manufacturer for pressure class of
ducls.

2. VOC Content Not more than 250 gL, excluding water.

3. Surface Bumning Characterislics: Flame spread of zero, smoke developed of zera, when
tested in accordance with ASTM E 84.

E. Hanger Rod: ASTM A 36/A 36M; steel, galvanized; threaded both ends, threaded one end, or
continuously threaded.

2.02 DUCTWORK FABRICATION

A. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards - Metal
and Flexible, and as indicated. Provide duct material, gages, reinforcing, and sealing for
operating pressures indicated.

B. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline. Where not possible and where rectangular elbows must be used, provide air foil
turning vanes. Where acousfical lining is indicated, provide turning vanes of perforated metal
with glass fiber insulation.

C. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

Specs. 6909 Bucls
15810-2



D. Provide standard 45 degree lateral wye takeoffs unless otherwise indicated where 90 degree
conical iee connections may be used.

E. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame,
provide blank-out panels sealing [ouver area around duct. Use same malerial as duct, painted
black on exterior side; seal to louver frame and duct.

2.03 DUCT MANUFACTURERS

A. Metal-Fab, Inc: www.mtlfab.com.

B. SEMCO Incorporated. www.semcoinc.com.

C. United McGill Corporation:  www.unitedmegill.com,

D. Substitutions: See Section 01600 - Product Requirements.
2.04 MANUFACTURED METAL DUCTWORK AND FITTINGS

A. Manufacture in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated. Provide duct material, gages,reinforcing, and sealing for operating
pressures indicated.

2,05 CASINGS

A. Fabricate casings in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and construct for operating pressures indicated.

B. Mount floor mounted casinrgs on 4 inch high concrete curbs. At floor, rivet panels on 8 inch
centers to angles. Where floors are acoustically insulated, provide liner of 18 gage galvanized
expanded metal mesh supported at 12 inch centers, tumed up 12 inches at sides with sheet
metal shields. '

C. Fabricate acoustic casings with reinforcing turned inward. Provide 16 gage back facing and 22
gage perforated front facing with 3/32 inch diameter holes on 5/32 inch centers. Construct
panels 3 inches thick packed with 4.5 1b/cu ft minimum glass fiber media, on inverted channels
of 16 gage.

2,06 FIBROUS GLASS DUCTS

A. Fabricate in accordance with SMACNA Fibrous Glass Duct Construction Standards, except as
indicated.

B.. Machine fabricate fibrous glass ducts and fittings. Make only minor on site manual
adjustments.

C. Staple duct joints and tape with 3 inch wide 2 mil thick or 2 inch wide 3 mil thick aluminum
pressure sensitive tape, UL approved.

D. Do not use fibrous glass ducts within 12 inches of electric or fuel fired heaters,
2.07 KITCHEN HOOD EXHAUST DUCTWORK

A, Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and NFPA S6.

B. Construct of 16 gage carbon steel or 18 gage stainless steel, using continuous external welded
joints.

Specs. 6909 Ducts
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PART 3 EXECUTION
3.01 INSTALLATION

A
B.

C.

M.

Install in accordance with manufacturer's instructions.
Duct sizes indicated are inside clear dimensions. For lined ducts, maintain sizes inside lining.

Install and seal metal and flexible ducts in accordance with SMACNA HVAC Duct Construction
Standards - Metal and Flexible.

Install fibrous glass ducts in accordance with SMACNA Fibrous Glass Duct Construction
Standards. Obtain manufacturer's inspeclion and acceptance of fabrication and installation at
beginning of installation.

Provide openings in ductwork where required to accomrnodate thermometers and cantrollers.
Provide pilot tube openings where required for testing of systems, complete with metal can with
spring device or screw to ensure against air leakage. Where openings are provided in
insulated ductwork, install insulation malerial inside a metal ring.

Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with crimp
in direction of air flow.

Use double nuts and lock washers eon threaded rod supports.

Connecl terminal units to supply ducts with one foot maximum length of flexible duct. Do not
use flexible duct to change direction.

Connect diffusers or light troffer bools to low pressure ducts with 7 feet maximum length of
flexible duct held in place with strap or clamp.

Provide residue traps in kitchen hood exhaust ducts at base of vertical risers with provisions for
clean out.

During construction provide temporary closures of metal or taped polyethylene on open
ductwork to prevent construction dust from entering ductwork systern.

At exterior wall louvers, seal duct to louver frame and install blank-out panels.

3.02 CLEANING

A

Ciean duct system and force air at high velocity through duct to remove accumulated dust. To
obtain sufficient air, clean half the system at a time. Protect equipment that could be harmed
by excessive dirt with temporary filters, or bypass during cleaning.

3.03 SCHEDULES

A. Ductwork Material;
1. Low Pressure Supply (Heating Systems). Steel, Aluminum, Fibrous Glass.
2. Low Pressure Supply (System with Cooling Coils): Steel, Aluminum, Fibrous Glass.
3. Retum and Relief Steel, Aluminum,
4. General Exhaust Steel, Aluminum.
5. Kitchen Hood Exhaust: Steel, Stainless Steel.
6. Qutside Alr intake: Steel.
7. Combustion Air  Steel.
8. Evaporative Condenser Intake and Exhaust; Steel,
9. Emergency Generation Ventilation: Steel.

B. Ductwork Pressure Class:

Specs. 6909 Ducts

15810 -4



DG P WP

Specs. 6909

Supply (Heating Systems); 1/2 inch

Supply (System with Cooling Coils):  1/2 inch.
Relurn and Relief: 1/2 inch.

Outside Air Intake: 1/2 inch.

Combusticn A, 1/2 inch.

Emergency Generation Ventilation: 1/2 inch

END OF SECTION
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SECTION 15820

DUCT ACCESSORIES

PART 1 GENERAL
1.01 SECTION INCLUDES

A

I @M mMDO O w

Air tuming devices/extractors.
Backdraft dampers.

Combination fire and smoke dampers.
Duct access doors.

Duct test holes.

Fire dampers.

Flexible duct conneclions.

Smoke dampers,

Volume contiol dampers.

1.02 RELATED REQUIREMENTS

A

Section 15810 - Ducts.

1.03 REFERENCE STANDARDS

A

B.

NFPA 30A - Standard for the Installation of Air-Conditioning and Ventilating Systems; National
Fire Protection Association; 2002.

NFPA 92A - Standard for Smoke-Control Systems Utilizing Barriers and Pressure Differences;
2006.

SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air
Conditioning Centractors' National Association; 2005.

Ui_ 33 - Heat Responsive Links for Fire-Protection Service, Underwriters Laborataries Inc.;
2003.

UL 555 - Standard for Fire Dampers; Underwriters Laboratories Inc.; 2006,

UL 5558 - Standard for Leakage Rated Dampers for Use in Smoke Control Systems;
Underwriters Laboratories Inc.; 1989. ' '

1.04 SUBMITTALS

A
B.

C.

See Sectiocn 01300 - Administrative Requirements, for submittal procedures.

Product Data; Provide for shop fabricated assemblies including volume control dampers, duct
access doors, and hardware used. _Include electrical characteristics and connection
reguirements.

Manufacturers Installation Instructions: Provide instructions for fire dampers and combination
fire and smoke dampers.

1.05 QUALITY ASSURANCE

A

Products Requiring Electrical Connection; Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicaled.

1.06 DELIVERY, STORAGE, AND HANDLING

Specs. 6909 Duct Accessories
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A. Protect dampers from damage to operating linkages and blades.
PART 2 PRODUCTS
2.01 AIR TURNING DEVICES/EXTRACTORS

A Manufacturers:

Krueger. www.krueger-hvac.com.

PC! Industries, Inc; Pottorff Brand: www. portorff.com.
Ruskin Company: www.ruskin.com.

Titus:  www.titus-hvac.com.

Substitutions: See Section 01600 - Product Requirements.

ohwnN=

B. Multi-blade device with radius blades attached to pivoting frame and bracket, steel construction,
with worm drive mechanism with removable key operator.

2.02 BACKDRAFT DAMPERS

A.  Manufacturers:
1. Louvers & Dampers, Inc.  www.louvers-dampers.com.
2. Nailor Industries Inc.  www.nailor.com.
3. PClIndustries, Inc; Pottorff Brand: www.portorff.com.
4. Ruskin Company: www.ruskin.com.
5. Substitutions; See Section 01600 - Preduct Requirements,

B. Gravily Backdraft Dampers, Size 18 x 18 inches or Smaller, Furnished with Air Moving
Equipment; Air moving equipment manufacturer's standard construction.

2,03 COMBINATION FIRE AND SMOKE DAMPERS

A.  Manufacturers:
1. PCI Industries, Inc; Pottorff Brand: www.portorff.com.
2. Ruskin Company: www.ruskin.com.
3. Substitutions: See Section 01600 - Product Requirements.

B. Fabricate in accordance with NFPA 80A, UL 555, UL 5558, and as indicated.
Provide factory sleeve and collar for each damper.

D. Operalors: UL listed and labelled spring retum electric type suitable for 120 volts, single
phase, 60 Hz. Provide end switches to indicate damper position. Locate damper operator on
interior of duct and link to damper operating shaft.

204 DUCT ACCESS DOORS

A, Manufacturers:
1. Nailor Industries Inc:  www.nailor.com.
2.- ‘Ruskin Company: www.ruskin.com.
3. SEMCO incorporated: www.semceoinc.com.
4. Subslitutions: See Section 01600 - Product Requirements.

B. Fab'ricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated.

2,05 DUCT TEST HOLES

A. Temporary Test Holes: Cut or dill in ducts as required. Cap with neat patches, neoprene
plugs, threaded plugs, or threaded or twist-on metal caps.

2,06 FIRE DAMPERS

A.  Manufacturers:
1. PCI Industries, Inc; Pottorff Brand: www_portorff.com.
2. Ruskin Company. www.ruskin.com.

Specs. 6909 ' Duct Accessories
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3. Substitutions: See Section 01600 - Product Requirements.
Fabricate in accordance with NFPA 90A and UL 555, and as indicated.

C. Ceiling Dampers: Galvanized steel, 22 gage frame and 16 gage flap, two layers 0.125 inch
ceramic fiber on top side and one layer on bottom side for round flaps, with locking clip.

D. Horizontal Dampers: Galvanized steel, 22 gage frame, stainless steel closure-spring, and
lightweight, heat retardant non-asbestos fabric blanket.

E. Fusible Links: UL 33, separate at 160 degrees F with adjustable link straps for combination
fire/balancing dampers.

2.07 FLEXIBLE DUCT CONNECTIONS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated.

B. Flexible Duct Connections: Fabric crimped into metal edging strip.
2.08 SMOKE DAMPERS

A. Manufacturers:
1. PCl Industries, Inc; Pottorff Brand: www_portorff.com,
2. Ruskin Company: www. ruskin.com,
3. Substitutions: See Section 01600 - Product Requirements.

B. Fabricate in accordance with NFPA 80A and UL 5558, and as indicated.
2.09 VOLUME CONTROL DAMPERS

A. Manufacturers:
1. Louvers & Dampers, Inc.  www.louvers-dampers.com.
2. Nailor Industries Inc. www._nailor.com.
3. PC! Industries, Inc; Pottorff Brand: www.portorff.com.
4, Ruskin Company: www.ruskin.com.
5. Substitutions: See Section 01600 - Product Requirements.

B. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated.

C. Single Blade Dampers: Fabricate for duct sizes up to 6 x 30 inch,

D. Quadrants:
1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.
2.  On insulated ducts mount quadrant reguiators on stand-off mounting brackets, bases, or
adapters,
3.  Where rod lengths exceed 30 inches provide regulator at both ends.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA HVAC Duct Construction Standards - Metal and Flexible. Refer to Section 15810 for
duct construction and pressure class.

B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

C. Provide duct access doors for inspection and cleaning before and after fillers, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated. Provide for cleaning kitchen exhaust ducts in accordance with NFPA 96. Provide
minimum 8 x 8 inch size for hand access, 18 x 18 inch size for shoulder access, and as
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indicated. Provide 4 X 4 inch for balancing dampers only. Review locations prior to
fabrication.

D. Provide duct test holes where indicated and required for testing and balancing purposes.

Provide fire dampers, combination fire and smoke dampers, and smeke dampers at locations
indicated, where ducts and outlets pass through fire rated components, and where required by
authorities having jurisdiction., install with required perimeter mounting angles, sleeves,
breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges.

F. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92A.
G. Demaonstrate re-setting of fire dampers to Owner’s representative.

H. At fans and moforized eguipment asscciated with ducts, provide flexible duct connections
immediately adjacent to the equipment.

. Al equipment supported by vibration isolators, provide fiexible duct connections immediately
adjacent to the equipment; see Section 15072,

J.  Provide balancing dampers on duct take-off fo diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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SECTION 15835

POWER VENTILATORS

PART1 GENERAL
1.01 SECTION INCLUDES

A
B.

Roof exhauslers.

Ceiling exhaust fans.

1.02 RELATED REQUIREMENTS

A.

Section 15820 - Duct Accessories: Backdraft dampers.

1.03 REFERENCE STANDARDS

A.

G.

AMCA 99 - Standards Handbook; Air Movement aﬁd Control Association International, Inc.;
1994 (Reapproved 2008).

AMCA 210 - Laboratory Methods of Testing Fans for Aerodynamic Performance Rating; Air
Movement and Control Association Intermational, Inc.; 2007 (ANSI/AMCA 210, same as
ANSI/ASHRAE 51).

AMCA {DIR) - [Direclory of] Products Licensed Under AMCA International Certified Ratings
Program; Air Movement and Control Association International, Inc.;
http:f/www.amca.org/licenses/search.aspx.

AMCA 300 - Reverberant Room Method for Sound Testing of Fans; Air Movement and Control
Association International, Inc.; 2005,

AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; Air
Movement and Control Association International, Inc.; 2006. '

NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operalions; National Fire Protection Association; 2008.

UL 705 - Power Ventilators; Underwriters Laboratories Inc.; 2006.

1.04 SUBMITTALS

A
B.

C.

See Section 01300 - Administrative Requirements, for submittal procedures.

Product Data: Provide data on fans and accessories including fan curves wilh specified
operating point clearly plotted, power, RPM, sound power levels at rated capacity, and electrical
characteristics and conneclion requirements.

Manufacturer's Instructions: Indicate installation instructions.

1.05 FIELD CONDITIONS

A, Pemanent ventilators may not be used for ventilation during construction.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A
B.
C.

Greenheck: www.greenheck.com,
lLoren Cook Company: www.lorencook.com.

Substifutions; See Section 01600 - Product Requiremenits.

2.02 POWER VENTILATORS - GENERAL

A

Performance Ratings: Determined in accordance with AMCA 210 and bearing the AMCA

Specs. 6909 Power Ventilators
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E.

F.

Certified Rating Seal.

Sound Ratings: AMCA 301, tested to AMCA 300, and bearing AMCA Certified Sound Rating
Seal.

Fabrication: Conform to AMCA 99.

UL Compliance: UL listed and labeled, designed, manufactured, and tested in accordance with
UL 705.

Electrical Components: Listed and classified by Underwriters Laboratories Inc. as suitable for
the purpose specified and indicated.

Kitchen Range Hood Exhaust Fans: Comply with requirements of NFPA 96,

2.03 ROOF EXHAUSTERS

A

Fan Unit:  V-belt or direct driven as indicated, with spun aluminum housing; resilient mounted
motor; 1/2 inch mesh, 0.62 inch thick aluminum wire birdscreen; square base to suit roof curb
with conlinuous curb gaskets.

Roof Curb: 8 inch high self-flashing of galvanized steel with continuously welded seams,
built-in cant strips.

Disconnect Switch: Factory wired, non-fusible, in housing for thermal overload protected motor
and wall mounted multiple speed swilch.

Backdraft -Damper. Gravily actuated, aluminum multiple blade construction, felt edged with
offset hinge pin, nylon bearings, blades linked, and line voltage molor drive, power open, spring
return.

PART 3 EXECUTION
3.01 INSTALLATION

A

mmo o ®m

Install in accordance with manufacturer's instructions.

Secure roof exhausters with cadmium plated steel lag screws to roof curb.

Extend ducts to roof exhausters into roof curb.  Counterflash duct to roof opening.
Provide sheaves required for final air balance.

Install backdraft dampers on inlet to roof and wall exhausters.

Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as indicated.

END OF SECTION

Specs. 6309 Power Ventilators

15835-2



SECTICN 15850

AIR OUTLETS AND INLETS

PART1 GENERAL
1.01 SECTION INCLUDES

A. Diffusers.

B. Registers/grilles.

C. Door grilles.

D. Louvers.
1.02 REFERENCE STANDARDS

A, AMCA 500-L - Laboratory Methods of Testing Louvers for Rating; Air Movement and Control
Association International, Inc.; 2007.

B. ARI 8980 - Standard for Air Diffusers and Air Diffuser Assemblies; Air-Condilioning and
Refrigeration Institute; 2001.

C. ASHRAE Std 70 - Method of Testing for Rating the Performance of Air Outlets and Inlets;
American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc.; 2006,

D. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air
Conditioning Contractors' National Association; 2005.

1.03 SUBMITTALS
A, See Section 01300 - Administrative Requirements for submittal procedures.

B. Product Data: Provide data for equipment required for this project. Review outlets and inlets
as to size, finish, and type of mounting prior to submission. Submit schedule of oullets and
inlets showing type, size, location, application, and noise lavel.

1.04 QUALITY ASSURANCE
A. Test and rate air ouliet and inlet performance in accordance with ASHRAE Std 70.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A.  Krueger; www.krueger-hvac.com.
B. Titus; www titus-hvac.com.
C. Substitutions; See Section 01600 - Product Requirements.
2.02 RECTANGULAR CEILING DIFFUSERS

A. Type: Square, stamped, multi-core diffuser lo discharge air in 360 degree pattern with
seclorizing baffles where indicated.

B. Frame: Surface mounttype. In plaster ceilings, provide plaster frame and ceiling frame.
C. Fabrication: Aluminum with baked enamel off-white finish.
2.03 CEILING SUPPLY REGISTERSI/GRILLES

A. Type: Streamlined and individually adjustable curved blades to discharge air along face of
grille, two-way deflection.

Specs. 6909 Air Outlets and Inlels
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B. Frame: 1 inch margin with countersunk screw mounting and gasket
C. Fabrication: Aluminum extrusions with factory off-white enamel finish.

D. Damper: Integral, gang-operated, opposed blade type with removable key operator, aperable
from face.

204 CEILING EXHAUST AND RETURN REGISTERS/GRILLES

A. Type: Streamlined blades, 3/4 inch minimum depth, 3/4 inch maximum spacing, with blades
set at 45 degrees, vertical face.

B. Frame: 1 inch margin with countersunk screw mounting.

C. Damper: Integral, gang-operated, opposed blade type with removable key operator, operable
from face where not individually connected to exhaust fans.

2.05 DOOR GRILLES
A. Type: V-shaped louvers of 20 gage thick steel, 1 inch deep on 1/2 inch centers.

B. Frame: 20 gage steel with auxiliary frame to give finished appearance on both sides of door,
wilh factory prime coat finish.

2.06 LOUVERS

A. Type: 4 inch deep with blades on 45 degree slope with center baffle and return bend, heavy
channel frame, 1/2 inch square mesh screen over exhaust and 1/2 inch square mesh screen
over intake.

B. Fabrication: 12 gage thick extruded aluminum, welded assembly, with factory prime coat finish
color to be selected.

C. Mounting: Fumish with interior flat flange for installation.
PART 3 EXECUTION
3.01 INSTALLATION

A, Install in accordance with rmanufacturer's instructions.

B. Check location of outlets and inlets and make necessary adjustments in position to conform with
architectural features, symmetry, and lighting arrangement.

C. Install diffusers to ductwork with air tight connection.
D. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite
whether dampers are specified as part of the diffuser, or grille and register assembly.

END OF SECTION
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SECTION 15851

VEHICLE EXHAUST SYSTEM

PART 1 - GENERAL
1.01 ENGINEERING SPEICIFICATIONS

A. The follewing bid proposal includes all engineering specifications, installation, training, service
and warranly for an Emergency Vehicle Exhaust Extraction System. Any deviations from this
specification must be noted. Lowest priced equipment may not be approved if not considered to
be equal and not in the best interest of the end user.

1.

The function of the vehicle exhaust removal system will be fo source capture 100% of the
exhaust emissions directly at the tail pipe of the vehicle and exhaust those emissions to a
specified area safely outside the building.

The exhaust system must not interfere with access to the vehicle, nor impede
doorways/walkways/or exits that would endanger the welfare of fire personnel. Drooping
loops of hose or the hose assembly touching the floor will not be permitted.

As safely to personnel is of the utmost importance, the system shall be so designed as not
to whip or fly back inte quarters upon disconnection. Vehicles shall be capable of exiting
quarters at normal speed without causing damage to the systemn or taking any portion of
the hose or nozzle assembly along with the exiting vehicle.

The fan shall automatically start prior to vehicle ignition.

The exhaust system must move with the vehicle in a forward or reverse direction of traval
and have an automatic release design without any positive locking device or air bladder
that clamps or binds to the tail pipe. No system that uses the vehicles tailpipe, as a pulling
force will be considered.

The exhaust system shall utilize a minimum 6.2° diameter hose in order to insure that the
exhaust system can accommodate vehicle apparatus checks; and not limited to just
emergency departures. Any smaller hose does not offer the required cross sectional area
considered adequate for the volume of hot exhaust fumes discharged during extended run
times required during routine vehicle check procedures.

Each bid must be accompanied by a set of detailed specifications, which describe the
proposed system and equipment in the same sequence as this advertised specification for
ease of comparison.

The exhaust systemn shall attach directly to the tail pipe. A general room ventilation method
or ceiling-mounted air cleaner shall not be accepled. Only a source capture system
protects the firefighters from harmfut diesel fumes.

B. System Operation:
1.

Specs. 6909

The auto-disconnect exhaust system shall be a 24-voit electromagnetic release fype that
capiures 100% of the exhaust emissions directly from the tail pipe and discharges those
emissions to a specific location by means of an exhaust fan. Upon emergency dispatch of
the vehicle, the exhaust fan shall automatically start via pressure sensor and when alarm
sounds. The exhaust fan shall remain in the “on” position for as long as any engine is
running. Upon vehicle exit, the hose assembly remains connected to the tail pipe and
automatically disconnects at a specified distance outside the door by de-energizing the
electromagnet.

The nozzle and hose assembly shall smoothly separate from the vehicle and safely retract
1o the stored position ready to connect to the vehicle upon reentry. Upon disconnection, the
hose assembly shall not be permitted to swing wide, swing to cross the photo eye or touch
the floor, possibly endangering personnel or apparatus. The hose shall remain at the door,
ready for reconnection. Once the apparatus has left the building, the fan will automatically
shut down after a preset time interval. Upon retumn, the fan is automatically activated prior
to vehicle entry and the nozzle is connected to the lail pipe in a standing position. Bending
over to connect the exhaust system and expose the operator to harmful exhaust fumes is
not permitted. No positive locking device or moving parts shall be permitted to be

Vehicle Exhaust System
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connected to the tail pipe. Afler the vehicle has been turned off, the fan can continues to
operate for a preset time interval, normally two minutes.

C. Scope of work;

1. A licensed and insured Contractor shall furnish and install a Source Capture Emergency
Vehicle Exhaust Extraction System as designed and specified for the station(s).

2, The Contractor shall provide and install a centrifugal exhaust fan with capacity for all
connecled vehicles and sized for expansion if specified.

3. The Contractor shall provide and install an automatic fan start control console. The contral
console and all intemal compenents shall be UL listed and manufactured in accordance
with UL standard 508A and bear the UL label.

4. The Contractor shall provide and install all ductwork.

5. 5. The Contractor shall be responsible for the delivery, safe storage, and handling of the
products and protect them from weather elements.

1.02 SUBMITTALS AND CODES

A. Record building dimensions, note vehicle type. and prepare shop drawings that include:
equipment position, dimensions, sizes, weights, performance data, and also location and size of
ﬁeld connections.

B. Product Data: Provide manufacturer's literature and data sheets indicating rating capacities,
dimensions, weights, accessories, and electrical requirements, wiring diagrams, location and
size of field connections.

C. Provide fan curves with specified operating point clearly plotted.

o

Submit fan sound level data for fan specified.

E. Manufacturer's Installation, Operation and Maintenance Manual, which cutlines the procedures
required for system installation, start up, operation and shut down. The instructions shall include
the manufacturer's name, telephone number, model number, service manual number, parts list,
and brief description of all equipment and the basic operating features. The maintenance
instructions shall list routine maintenance procedures, and troubleshooting guide.

F. Ceriifications: International Quality Systemn Standard 1SO 9001 and 1SO 14001 Certified. 150
9001 and I1SO 14061 certificates shall be submitted at bid time UL Certification: UL listing, S08A
Industrial Control Panel bulletin. Compliance with: NFPA 1500, 2006 California Mechanical
Code, NIOSH CIB #50, OSHA 2001 American Conference of Govermmental Industrial
Hygienists (ACGIH) 2002 Proposed Regulations for Benzene and Diesel Exhaust Fumes.
Federal Communications Commission approvals

G. Compliance with all State and Local mechanical, electrical and building codes: California
Mechanical Ceode (CMC), American Society of Manufacturing Engineers (ASME), National
Electric Code {NEC), California Building Code (CBC), American Institule of Steel Construction
(AISC), Sheet Metal and Air Conditioning Contractors National Association {SMACNA),
American Society of Testing Materials (ASTM).

1.03 1.3 EQUIPMENT

A. The equipment specified herein shall be a standard product of Nedeman Incorporated,
Plyrnovent or approved equal. Approved equals shall be approved in writing at least seven days
before bid time by the Architect, Engineer or Owners representative.

PART 2 - PRODUCTS
2.01 PARTS

A. Suction Rail Assembly
1. The Suction Rail shall be a polished aluminum extrusion that is formed in a configuration
such that the extrusion serves not only as a suction duct, but also as the guide rail that the
extraction trolley travels in. The wall thickness of the aluminum extrusion shall be no less
Specs. 6909 Vehicle Exhaust System
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than .09375". The weight of the aluminum extrusion is 4.6 ibs. per lineal foot. The area of
the aluminum extrusien, in a cross-sectional view, shall have the minimum equivalent area
of 2035 sq. ft. with an overall length as specified and indicated on the drawings. Each
open end of the suction rail shall be covered with an end cap that can also be used as a
round duct cutlet for 8" diameter exhaust duct. As an alternate oullet, one or more
rectangular-to-round transitions can be mounted on the top-side of the suction rail after the
cutout has been made per the manufacturer's specified size. A pair of EPDM rubber seals
is installed at the botlorn of the extrusion opening. The rubber seals have a Teflon strip on
the inside surface which enables the trolley to travel smoothly and unhindered. The mubber
seals close fighlly during fan operation for an airtight =eal, but open evenly around the
trolley during trolley travel. The suction rail shall be supplied with internal rubber bumpers
installed at both ends that serve as secondary stops to the trolley. The suction rail shall be
supplied with suspension attachmenis that are specifically designed for fastening to the
configuration of the suction rail. Spacing of the suspension attachments shall not exceed
16 feet center-to-center.

B. Extraction Trolley Assembly

1.

The Extraction Trolley Assembly serves as the component in the Rail System that travels
in the suction rail, carries and supports the vertical hose assembly, balances, current
collectors, shock absorber and trolley stop mechanism. The Extraction Trolley body shall
be made of light weight composite with a low friction surface on each side to enable the
trotley to travel smooth through the rubber seal. Also, on a formed bracket mounted to the
composite body, shall be a Disconnection box, acting as a circuit breaker for the Electro
Magnet. The rail design must be capable of handling up to 4 vehicles parked in tanderm.

. Balancer

1.

Integrated to the Extraction Trolley Assembly is a Balancer. The adjustable tension
Balancer shall retract the hose and nozzle away from the vehicle as it leaves the building
and safely suspend the assembly off the floor in the storage position when not in use. The
Balancer shall have a spring characteristics that ensure thalt the cord is wound onto the
drum at a safe and constant speed.

D. Vertical Hose

1.

The Upper Vertical Suction Hose shall be 6.2" in diameter, and of suitable flexibility to have
a compression ratio of minimum 8:1. The hose material shall be Trevira fabric covered with
HYPALON (CSM, Chloro-sulfonated polyethylene). The hose shall be fire resistant
according to DIN 4102 B1. The lower hose shall be designed to withstand a 5000F engine
temperature in conjunction with induced ambient air for cooling. The hose shall be capable
of withslanding temperatures of 340 degrees Fahrenheit continuously, up to 370 degrees
Fahrenheit on an intermittent usage basis. (NOTE: If a 'closed type sealed system’ is heing
used, the temperature ratings must be 680°F and 740°F respectively.) (Exhaust hoses that
are laminated neoprene- coated polypropylene fabric with wire helix structure shall not be
accepted.) The helix shall be extemal and made of aluminum. The helix shall have high

flexibility and the fabric able to withstand oil, chemical, ozone and weather resistance.

E. Nozzle

1.

Specs. 6909

The Nozzle shall be a minimum of 8 diarneter and designed to capture 100% of the
vehicle exhaust fumes generated at the vehicle tail pipe and is held in place by spring
tension in cenjunction with the eleckomagnet connection. The nozzle permits an ambient
air mix in the air stream to immediately reduce exhaust emission temperatures up to 50%
at the point of capture. The reduced air stream temperatures prolong component life by not
permitting thermal breakdown of materials. The Nozzle shall be designed so as not to
cause or create back pressure on any vehicle engine, nor draw raw diesel- or gasoline
fumes into the exhaust hese while connected to a non-operating vehicle, nor create the
possibility of spinning a non-lubricated turbo which could result in bearing failure. In a
'closed type sealed system’, a pressurized container is created presenting an explosive
potential when drawing raw fumes from a non- operating vehicle and all system electrical
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components must be of explosion proof design. No closed system will be considered.
These conditions are non-existent with an ambient air mix nozzle design.

The operator never has to touch the Nozzle for connection, but can posilion the Nozzle
over the tail pipe while the operator grips the hose handle and simultaneously connects the
electromagnet to the anchor plate. Tension will be automalically applied to the Nozzle
created by an internal leaf spring assembly, which holds the Nozzle firmly in place over the
tail pipe. The positioning of the electromagnet on the vehicle, combined with the tension
created at the Nozzle, shall not allow the Nozzle to come away from the tail pipe until the
electromagnet is either automatically or manually de-energized. The Nozzle shall be
constructed of both metal and rubber, with no internal movable parts refated to the
connection of the Nozzle to the tail pipe. The Nozzle Hose shall be a minimum of 6.2" in
diameter. The hose material shall be lightweight coated fiberglass with.a smocth bore. The
galvanized steel helix shall be completely rubber covered. The inlet diameter at the Nozzle
is oversized to allow maximum airflow capacity for large engines andfor pump tests. The
inlet boot of the Nozzle is to be made of EPDM rubber, and bonded t¢ a sturdy 24 gauge
steel conical reducer. The design of the nozzle shall allow for maximum flexibility to accept
a variety of tail pipe configurations, which typically lerminate at 80° to the side of the
vehicle. Tail pipe adapters are not permitted nor required. No positive locking devices or a
concept of a posttive locking device, pneumatics, internal or external air hoses, wires, air
bags, valves or precautionary devices for pneumatic bursting pressure shall be permitted
or allowed.

F. Electromagnet Assembly )

1.

An efectromagnet shall be used as the means of keeping the nozzle and hose assembly
attached to the vehicle, whether at rest or as it moves fo the point of exit The
electromagnet shall be 24 volls, DC with power supplied via an insulated conductor
encapsulated within the helix of the upper hose. The electromagnet assembly shall consist
of a nitro carburized electromagnet disc, a rmanual override switch, and an anchor plate.
The electromagnet disc assembly shall be slightly recessed to serve as a guide for ease of
connectfon to the anchor plate mounted on the vehicle and serve as the energized contact
paint. The formed collar shall be of a smooth and rounded configuration to prevent hooking
or calching on external devices of the vehicle.

A manual override switch shall be easily accessible to disconnect the hose assembly while
accessing storage compartments or performing vehicle maintenance. The manual override
switch shall be conveniently mounted facing the operator. The purpose of the switch shall
be to manually de-energize the elecromagnet, allowing the hose and nozzle assembly to
come away unrestrained from the vehicle when in the parked position within the building.
The 24-volt UL switch shall be surrounded and mounted in a closed cell water resistant
neoprene jacket.

The Anchor Plate shall be mounted on the vehicle to allow the operalor, in an upright
position, to connect the electromagnet The Anchor Plate shall have an outer circular
isolated holder made of hard resilient plastic. Recessed in the center of the holder shall be
a finished, Nedox treated steel disc to receive the eleckromagnet. The Anchor Plate shall
be positioned on the vehicle in relation to the vertical and horizontal centerlines of the tail
pipe outlet.

G. Disconnection Switch

1.

Specs. 6909

Affixed to the Rail near the doors, shall be a permanent magnet, which in conjunction with
the disconnection box causes a 24-volt electromagnet to disconnect the hose assembly
from the vehicle. The separation of the entire hose assembly from the vehicle is a one siep
process whereby no stress or strain is transferred from the vehicle to the exhaust hose or
overhead brackets. Numerous mechanical functions to achieve nozzle separation such as
valve activation, pneumatic deflation, and puiling forces to remoeve the nozzle from the tail
pipe are not permitted. The disconnection switch shall be adjustable to create a nozzle
release point at a specified distance as the vehicle exits the building either driving forward
or backing out. If a proper disconnect dees not occur, the electromagnet has a built-in
safety disconnection feature, which releases it with a 50-pound shear force. Then the hose
Vehicle Exhaust System
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and nozzle assembly remains intact With other systems ulilizing a mechanical or
preumatic direct connection to the tail pipe, a breakaway system is required lo prevent the
entire hose assembly from leaving the building with the vehicle.

H. End Stop

1.

The Rail shall be equipped with an End Stop, one for each Trolley, which is designed to
stop the travel of the entire hose, nozzle, and balancer assembly. The stopping action ilself
must be spring cushioned to prevent the assembly from coming to an abrupt and
immediate halt at an exit speed of up to 15 mph. The End Stop consists of a coiled spring
hydraulic oil damper, which is located in the front end of the each Suction unit,

.  Fan Auto-Start

1.

The Fan Auto-Start serves to act as a remote contral for fan start up to ensure the exhaust
system is always running whenever an emergency vehicle is in operation. Upon dispatch
‘or pressure sensor in disconnect hose, the exhaust fan shall automatically start and be
running at full rpm prior to engine start up via hardwire to SCU system for emergency calls
and for tail pipe exhaust pressure sensor when vehicle tums on. The fan stays on as long
as any vehicle is in operation. Upon vehicle exit or shut down, a variable timer then
activates and the fan automatically turns off after a variable timed cycle. Upon vehicle
return, a transmitter shall automatically activate the exhaust fan prior to the vehicle
entering the building. The fan remains in operation until all vehicles are turned off and the
timer then activates. The Control unit shall be FCC-approved and shall not interfere with
radio communications garage doors or on board computers.

J. Centrifugal Fans

1.

The fan shall be a direct drive centrifugal type, high pressure, single width, single inlet as
required or indicated. Impeller wheels shall be of a modified radial tip design, with top
forward curve and airfoil thickness configuration characteristics. Impeller wheels shall be
spark resistant and made of aluminum to prevent static electricity build up. The impefler
shall be dynamically and static balanced, and of the non-overloading type to provide
maximum efficiency while achieving quiet, vibrations free operation. The fan housing shall
be manufactured from cast aluminum. The fan and motor assembly shall be mounted on a
galvanized steel frame, which shall protect the motor, while also serving as a mounting
platform for field installation.

For fans 5 HP and larger, centrifugal fans shall be fuily enclosed, single-width, single-inlet
steel construction as required or indicated. Impeller wheels shall have backward inclined or
backward curved blades of the non-overloading type. The bearings shall be self-aligned
ball bearing type permanently sealed and lubricated. Fan shafts shall be steel and rotate in
a non-sparking aluminum rubbing ring. Fans shall be accurately finished, and shall be
provided with key and key seats for impelier hubs and fan pulleys. The fans shall be
furnished with factory finish protective weather coating and a drain kit. The motor shall be
totally enclosed fan cooled (TEFC). Motor starters shall be magnetic with general-purpose
enclosures. The fan shall be structurally supported and provided with vibration isclators as
specified to ensure quiet and smooth operation. The exhaust discharge autlet shall be in
compliance with ACGIH recommendations and EPA requirements. Air intakes, windows,
cascade systems, prevailing currents, communications equipment and building aesthetics
will be considered in the final location of the fan. Exhaust filtration systems will be provided
upon request and silencers will be provided when needed. All fans are tested in
accordance with AMCA Standards in an AMCA approved test facility.

K. Air Flow Performance

1.

Specs. 6909

Fan capacity shall be sized as such as to deliver a minimum of 700 cfm (or as otherwise
specified) at each hose drop to the vehicle being served. The exhaust systern shall pull
exhaust into the nozzle also inducing ambient air. The system shall be designed enlirely for
a negative pressure vacuum method of exhaust extraction. At no point in exhaust system
will ducting be under positive pressure. Exhaust system hose drops shall be sized to
maintain equal or larger cress sectional diameters than vehicle tailpipe. Exhaust systems,
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which do not size hose drops in accord with the vehicle engine capacity, as well as vehicle
tailpipe diameter, shall not be accepted. The purpose of this portion of the specification is
to insure that the exhaust system is designed to cool down exhaust as they are conveyed
to the outside of fire station. This type of exhaust extraction keeps exhaust temperatures
well below their designed temperature tolerances. This also prevents thermal break down
of hose material thus adding years to system life. Exhaust systems that size exhaust drops
without dilution ventilation and also down size the exhaust connection hose, unnecessarily
put the vehicle engine warranty at risk. The delivered volume shall take into account all
lengths of ductwork, elbows, and branches, shut off, wyes, etc., which accurnulate the
static pressure at the fan inlet. Manufacturer

2.02 DUCT SYSTEM

A.  DuectWork

1. Ducts, unless otherwise specified or approved, shall be round and conform to the
dimensions as shown on the drawings. Ducts shall be straight and smoath en the inside
with airtight joints. Wherever ducts are used with crimped ends, the joint shall have crimp
and bead arrangement. The bead shall provide a rigid stop for the mating open end fo
seat. Ducls shall be constructed of galvanized steel and sealed in accordance with
standard SMACNA methods, for the system designed negative pressure in inches w.g. All
duct joints to sealed and air tight.

8. DuctFittings

1. Reducing fittings shall have a minimum of 1" graduating increase in diameter per 8" in
length. Elbows up to 12" in diameter shall have a centerline radius of not less than 1.5
times the diameter. Elbows beyond 12" in diameter shall have a centerline radius of not
less than 2.5 times the diameter. Branches shall enter the mains at a specified angle of not
less than 30° with the centerline of the main duct in the direction of airflow, unless
otherwise indicated or approved. Flexible conneclions io the main or branch duct shall be
braced with approved metal straps or members.

C. Connections
1. Where duct of dissimilar metals are connected, or where sheet metal connections are
made to fan inlet and outlet, only an approved fireproof flexible connection shall be used.
The connection shall be installed and securely fastened by zinc coated steel clinch type
draw bands for round ducts.

D. Framed Openings and Duct Sleeves

1. Duct sleeves shall be provided for all round ducls <15" diameter that pass through floors,
walls, ceilings, or roofs. Sleeves in non-load bearing walls shall be fabricated of 20-gauge
steel conforming to ASTM A 525. Sleeves in load bearing walls shall be fabricated of
standard weight galvanized steel pipe conforming to ASTM A 53, Collars for round ducts
<15" shall be fabricaled from 20 gauge galvanized steel. Round ducts >15" in diameter
passing through floors, walls, ceilings, or roofs shall be installed through framed openings.
Structural steel members for framed openings shall conform to ASTM A 36. Framed
openings shall provide a 1" clearance beftween the duct and the opening. A closure collar
of galvanized stee! ? 4" wide shall be provided on each side of the walls or floors where
sleeves or framed openings are provided.

E. Stackhead
1. The exhaust discharge stack head will be a no loss type as recommended by ACGIH or as
otherwise specified. The stack head design will protect against weather elements or
introduction of debris.

F. Duct Test Holes
1. .1. Test holes with covers shall be provided where indicated or directed, in the duct and
plenum to insert Pitot tubes to take air measurements for balancing the air moving system

if required.
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2.03 2.2 INSTALLATION

A. Exhaust System
1. The exhaust removal system shall be installed as indicated and recommended by the
manufacturer. Welding and brazing shall conform to ASME-17. Slip joints shall be sealed.
Riser duct shall be supporiled lo the structure as indicated on the drawings. Main duct shall
be attached to building structural members.

B. Building Surface Penetrations
1. All penetrations shall be sealed. Sleeves or framed openings shall be utilized where duct
penetrates building surfaces. The space between the sleeve or framed opening and the
duct shall be packed with mineral wool or approved material. Closure collars shall be
installed around the duct on both sides of the penetrated surface. Collars shall fit tight
against the building surfaces and snug around the duct.

C. Guide Track

1. Installation height of Guide Track shall be between 10' o 16 range or as otherwise
indicated on the drawings. The Guide Track shall be installed approximately 14" from the
side of the vehicle and > 12° away from the side edge of the exit door. The Guide Track for
the exhaust system shall include corrosion resistant brackets for ease of mounting to
structural channel, trusses, or angle iron. Brackets shall be a minimum of 0.125" thickness.
Mounting bolts to be no less than 0.375" diameter (structural grade 8) for connection to
steet frame. Belts required for masecnry installation shalf be 0.5" x 3.5" expansion bolls, or
0.375" x 4" sleeve anchors for wall mount masonry connection. Recommendation; Unistrut
1 5/8” or Angle Iron 2°x 2"x 3/16".

D. Test

1. Each exhaust system and inlet shall be balanced to produce the indicated air quantities
within 10 percent at the conditions shown. Any fans with bearings shall be lubricated, and
the speed, direction and rotation of each fan shall be checked and verified as running
correctly. The running current of each motor shall be checked and verified as correct, Upon
completion and prior acceptance of the installation, the exhaust system shall be tested at
the operating conditions to demonstirate satisfactory functional and operating efficiency.
The Contractor shall provide all instruments, facilities, and labor required to .properly
conduct the tests.

E. Training
1. The Contractor, or authorized approved personnel, shall provide fraining to the Owner (or
appointed representative) in the daily use of and maintenance of the vehicle exhaust
removal system installed and specified herein.

F. Quality Assurance -
1. All workmanship, manufacturing procedures, airflow design, and materials shall be tested
and perfarmance guaranteed.

G. Equipment Warranty
1. The Confractor shall guarantee ali materials, equipment and workmanship for a period of
three (3) year from date of final acceptance of the complete job, against original defects of
material and workmanship, or excessive wear or deterioration.

END OF SECTION
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SECTION 15860

AIR CLEANING DEVICES
PART1 GENERAL
1.01 SECTION INCLUDES
A, Automatic renewable media filters.
B. Disposable panel filters.
C. Washable permanent panel filters.
1.02 REFERENCE STANDARDS

A. ARi B50 - Commercial and Industrial Air Filter Equipment; Air-Conditioning and Refrigeration
Institute; 2004.

B. ASHRAE Std 52.1 - Gravimetric and Dust-Spot Procedures for Testing Air Cleaning Devices
Used in General Ventilation for Removing Parliculate Matter; American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc.; 1992.

C. ASHRAE Std 52.2 - Method of Tesling General Ventilation Air-Cleaning Devices for Removal
Efficiency by Particle Size; American Society of Heatling, Refrigerating and Air-Conditioning
Engineers, Inc.; 2007.

D. UL 900 - Standard for Air Filter Units; Underwriters Lahoratories Inc.; 2004.
1.03 SUBMITTALS
A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide data on filter media, filter performance data, filter assembly and filter
frames, dimensions, motor locations and electrical characteristics and connection requirements.

PART 2 PRODUCTS
2.01 FILTER MANUFACTURERS

A. American Filtration Inc:  www.americanfiltration.com,

B. AAF International/American Air Filter: www.aafintl.com.

C. Camfil Farr Company. www.camfilfarr.com.

D. Substitutions; See Section 01600 - Product Requirements.
2.02 AUTOMATIC RENEWABLE MEDIA FILTERS

A. Assembly; Galvanized steel assembly, with drive, controls, and media, that feeds media
across air stream and winds and compresses used media for disposal. Enclose the clean
media roll with hinged roll cover. Include tension panel to compress used media as it is
spooled. Armange to allow upstream replacement of filier media.

B. Media;: UL 900 Class 2, rolled and compressed, graduated density glass fiber blanket,
nominally 2 inch thick when expanded, 50 feet long; faclory sprayed with flameproof, non-drip,
non-volatile adhesive; bonded reinforcing on leaving side of media to prevent strelching and
necking.

C. Performance Rating, ASHRAE Std 52.1;
1. Initial Resistance at Pressure: 0.17 inch WG.

D. Drive Mechanism:
1. Electric gear reducer motor: 120 volts, single phase, 60 Hz,
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E. Controls: Prewired control package te advance media after preselected operating period of
time, with media run out switch to stop travel and indicate run out, and manual switch to
ovemide controls and advance media.

F. Frame: Auxiliary frame on downstream side of unit for downstream access to extended surface
retained media filters.

2.03 DISPOSABLE PANEL FILTERS

A, Media: UL 900 Class 2, fiber blanket, factory sprayed with flameproof, non-drip, non-volatile
adhesive.
1. Nominal Size: 12 x 24 inches.
2. Thickness: 1 inch.

B. Performance Rating:
1. Face Velocity: 500 FPM.
2. Initial Resistance: 0.15 inch WG.

C. Holding Frames: 20 gage minimum galvanized steel frame with expanded metal grid on outlet
side and steel rod grid on inlet side, hinged with pull and retaining handles.

2.04 WASHABLE PERMANENT PANEL FILTERS

A. Media: 14 mesh steel screen, zinc electroplated, altermate layers of flat and herringbone crimp,
four layers per inch; rod reinforced. .
1. Frame: 20 gage stainless steel.
2.  Nominal Size: 16 x 20 inches.
3. Thickness: 1 inch thick.

B. Performance Rating:
1. Initial Resistance at 500.FPM face velocity: 0.10 inch WG.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install air cleaning devices in accordance with manufacturer's instructions.
8. Prevent passage of unfilteréd air around filters with feit, rubber, or neoprene gaskets.
C. Do not o-perate fan system until filters (temporary or permanent) are in place. Replace
temporary filters used during construction and testing, with clean set.

END OF SECTION
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SECTION 15926

DIGITAL CONTROL EQUIPMENT

PART1 GENERAL
1.01 SECTION INCLUDES

A,

G.

Mmoo ®

Codes and Standards

Products not fumished or inslalled but integrated with the work of this section
System Description

Submittals

Quality Assurance

Warranty

Ownership of Proprietary Material

1.02 REFERENCE STANDARDS

A

B.
C.
D.

Work, materials, and equipment shall comply with the most restrictive of local, state, and federal
authorities' codes and ordinances or these plans and specifications. As a minimum, the
installation shall comply with current editions in effect 30 days prior to receipt of bids of the
following codes:

NEC - National Electrical Code; National Fire Protection Assocciation; 2007
IBC - Intemational Building code; chapter 28 Mechanical; 2007
IMC - International Mechanical Code; 2007

1.03 Non-DDC Products Furnished or Installed with the Work of this Section

A

eMAC Monitoring System

1. Contractor shall funish all devices, mounting, wiring and conduit labor, and shall employ
the manufacturer for startup and commissioning of this system as part of this section's
work.

1.04 SYSTEM DESCRIPTION

A,

The control system shall consistof a high-speed, peer-to-peer network of DDC controllers and a
web-based operator interface. Depict each mechanical system and building floor plan by a
point-and-click graphic. A web server with a network interface card shall gather data from this
system and generate web pages accessible through a conventional web browser on each PC
connected to the network. Operators shall be able fo perform all normal operator functions
through the web browser interface.

The systern shall directly control HVAC equipment as specified in Section 15940 - HVAC
Sequence of Operation. Each zone controller shall provide occupied and unoccupied modes of
operation by individual zone. Fumnish energy conservation features such as optimal start and
stop, night setback, request-based logic, and demand level adjustment of setpomts as specified
in the sequence.

Provide for future system expansion to include monitoring of occupant card access, fire alarm,
and lighting control systems.

Systern shall use the BACnet protocol for communication to the operator workstation or web
server and for communication between control modules. /O points, schedules, setpoints,
trends, and alarms specified in Section 15940 - HVAC Sequence of Operation shall be BACnet
objects. .
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1.05 SUBMITTALS

Provide six copies of shop drawings and other submifials on hardware, software, and equipment

A

to be installed or fumnished. Begin no work unti! submittals have been approved for conformity
with design intent. Provide drawings as AutoCAD 2006 {or newer) compatible files on magnetic
or optical disk (file format. .DWG, .DXF, .VSD, or comparable) and 3 prints of each drawing on
11" x 17" paper. When manufacturer's cutsheets apply to a product series rather than a specific
product, clearly indicate applicable data by highlighting or by other means. Clearly reference
covered specification and drawing on each submittal. General catalogs shall not be accepted as
cutsheets to fulfill submittal requirements. Select and show submittal quantities appropriate to
scope of work. Submittal approval does not relieve Contractor of responsibility to supply
sufficient quantities to complete work. Provide submittals within 12 weeks of contract award -on
the following:

1. Direct Digital Control System Hardware

a. Complete bill of materals indicating quantity, manufacturer, model number, and
relevant technical data of equipment to be used.

b. Manufacturer's description and technical data such as performance curves, praduct
specifications, and installation and maintenance instructions for items listed below and
for relevant items not listed below:

1) Direct digital controllers {controller panels)
2} Transducers and transmitters

3) Sensors {(include accuracy data)
4) Actuators

5) Valves

6) Relays and swilches

7) Control panels

8) Power supplies

9} Batteries

10} Operator interface equipment
11) Wiring

c.  Wiring diagrams and layouts for each control panel. Show termination numbers,

d. Floor plan schematic diagrarns indicating field sensor and controller locations.

e. Riser diagrams showing control network layout, communication protocol, and wire
types.

2. Central System Hardware and Software

a. Complete bill of material indicating quantity, manufacturer, model number, and
relevant technical data of equipment used.

b. Manufacturer's description and technical data such as product specifications and
installation and maintenance instructions for items listed below and for relevant items
furnished under this contract not listed below:

1) Central Processing Unit {CPU} or web server

2) Monitors

3} Keyboards

4} Power supplies

5) Battery backups

8) Interface equipment between CPLU or server and control panels
7} Operating System software

8) Operator interface software

9) Color graphic software -

10) Third-party software

¢c. Schematic diagrams of control, communication, and power wiring for central system
installation. Show interface wiring fo control system.

d. Network riser diagrams of wiring between central control unit and control panels.

3. Controlled Systems

a. Riser diagrams showing control network layout, communication protocol, and wire
types.
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b.  Schemalic diagram of each conirolled system. Label control points with point names.
Graphically show locations of centrol elements.

¢. Schematic wiring diagram of each controlled system. Label contro! elements and
terminals. Where a control element is also shown on control system schematic, use
the same name. )

d. Instrumentation list (Bill of Materials) for each controlled system. List each control
system element in a table. Show element name, type of device, manufacturer, model
number, and product data sheet number.

e, Complete description of control system operation including sequences of operation.
Include and reference schematic diagram of controlied system. List O points and
software points specified in Section 15940. Indicate alarmed and frended points.

Description of process, report formats, and checklists to be used in Section 15926 Article

3.16 {Control SYstern Demonstration and Acceptance)

BACnet Protocol Implementation Conformancs Statement (PICS) for each submitted type

of controller and operator interface.

Schedules: )
Schedule of work provided within one month of contract award, indicating:
a. Intended sequence of work items
b. Start date of each work item
c. Duration of each work itern
d. Planned delivery dates for ordered material and equipment and expected lead times
e. Milestones indicating possible restraints on work by other trades or situations
Monthly written status reports indicating work completed and revisions to expected delivery
dates. Include updated schedule of work.

C. Project Record Documents. Submit three copies of record (as-built) documents upon completion
of installation for approval prier to final completion. Submittal shall consist of:

1.
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Project Record Drawings. As-built versions of submittal shop drawings provided as
AutoCAD 2006 {or newer) compatible files on magnetic or optical disk (file format: .OWG,
.DXF, .VSD, or comparable) and 6 prints of each drawing on 11" x 17" paper.

Testing and Commissioning Reports and Checklists. Completed versions of reports,

checklists, and frend logs used to meet requirements of Section 15926 Article 3.16 {(Controf

System Demeonstration and Acceptance).

Operation and Maintenance (O&M) Manual. Printed, eleclronic, or online help

documentation of the following:

a. As-buiilt versions of submittal product data.

b. Names, addresses, and telephone numbers of installing contraclors and service
representatives for equipment and control systems.

¢c. Operator's manual with procedures for operating control systems: logging on and off,
handling alarms, producing point reports, rending data, overriding computer control,
and changing setpoints and variables.

d. Programming manual or set of manuals with description of programming language
and syntax, of statements for algerithms and calculations used, of point database
creation and medification, of program creation and modification, and of editor use.

e. Engineering, installation, and maintenance manual or set of manuals that explains
how to design and install new points, panels, and other hardware; how to perform
preventive maintenance and calibration; how to debug hardware problems; and how
to repair or replace hardware.

f. Documentation of programs created using custom programming language including
setpoints, tuning parameters, and object database. Electronic copies of programs
shall meet this requirement if control logic, setpoints, tuning parameters, and objects
can be viewed using furnished programming tcols.

g. Graphic files, programs, and database cn magnetic or optical med:a.

h. List of recommended spare parts with part numbers and suppliers.

Complete original-issue documentation, installation, and maintenance information for

furnished third-party hardware including computer equipment and sensors.

Digital Control Equipment
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j-  Complete original-issue copies of furnished software, including operating systems,
custom programming language, operator workstation or web server software, and
graphics software.

k. Licenses, guarantees, and wamanty documents for equipment and systems.

. Recommended preventive maintenance procedures for system compenents, including
schedule of tasks such as inspection, cleaning, and calibration; fime between tasks;
and task descriplions.

1.06 QUALITY ASSURANCE
A. Perform work in accordance with NFPA 70,

B. Installer shall have an established working relationship with controf system manufactuer

C. |Installer shall have successfully completed Control System Manufacturer's control system
training. Upcn request, Installer shall present record of completed training including course
outlines.

D. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories

Inc.,

as suitable for the purpose specified and indicated.

1.07 WARRANTY

A.  Warrant work as follows:

1.

‘Warrant [abor and materials for specified control system free from defects for a period of
12 months after final acceptance. Control system failures during warmmanty period shall be
adjusted, repaired, or replaced at no additional cost or reduction in service to Owner.
Respond during normal business hours within 24 hours of Owner's warranty service
request.

Work shall have a single warranty dale, even if Owner receives beneficial use due to early
systemn start-up. If specified work is split into multiple contracts or a multi-phase contract,
each contract or phase shall have a separate warranty start date and period.

If Engineer determines that equipment and systems operate satisfactorily at the end of final
start-up, testing, and commissioning phase, Engineer will cerlify in writing that control
system operation has been tested and accepted in accordance with the terms of this
specification. Date of acceptance shall begin warranty periad.

Provide updates to operator workstation or web server software, project-specific software,
graphic software, database software, and firmware that resolve Contractor-identified
software deficiencies at no charge during warranty period. If available, Owner can
purchase in-warranty service agréement fo receive upgrades for functional enhancements
associated with above-mentioned items. Do not install updates or upgrades without
Owner's written authorization,

Exception: Contractor shall not be required to warrant reused devices except thase that
have been rebuilt or repaired. Installation labor and materials shall be warranted.
Demonstrate operable condition of reused devices at time of Engineer's acceptance.

1.08 OWNERSHIP OF PROPRIETARY MATERIAL

A.  Project-specific software and documentation shall become Owner's property. This includes, but
is not fimited to:

S

Specs. 6309

Graphics

Record drawings

Database

Application programming code
Daocumentation
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PART 2 PROBUCTS
2.01 MANUFACTURERS

A.  The following are approved control system suppliers, manufacturers, and product lines:

Manufacturer Product Line

Supplier

ACCS - Only Automated Logic WebCTRL

Corporation .

Energy Saving Automation - Delta Controls OrcaWeb

Only

Honeywell Branch - Only Honeywell Web-based System

Siemens Branch - Only Siemens Apogee

B. The above list is alphabetical and does not indicate preference however the above are the only
approved manufacturers and suppliers of product for this project. Control systems shall comply
wilh the terrns of this specification.

1.

The Contractor shall use only operater workstation software, controller software, custom
application programming language, and controllers from the comesponding manufacturer
and product line.

Other products specified herein {such as sensors, valves, dampers, and actuators) need
not be manufactured by lhe above manufacturers.

202 System Performance

A. Performance Standards. Syslem shall conform to the following minimum standards over
network connections. Systems shall be tested using manufacturer's recommended hardware
and software for operator workstation (server and browser for web-based systems),

1.
2.

3.

9.

10.

Graphic Display. A graphic with 20 dynamic points shall display with current data within 10
sec.

Graphic Refresh. A graphic with 20 dynamic peints shall update with current data within 8
sec. and shall automaticaliy refresh every 16 sec.

Configuration and Tuning Screens. Screens used for configuring, calibrating, or tuning
points, PID loops, and similar control logic shall automatically refresh within 6 sec.

Object Command. Devices shall react to command of a binary object within 2 sec. Devices
shall begin reacting to command of an analog object within 2 sec.

Alarm Response Time. An object that goes into alarm shall be annunciated at the
workstation within 15 sec.

Program Execution Frequency. Custom and slandard applications shall be capable of
running as often as once every 5 sec. Select execulion times consistent wuth the
mechanical process under control.

Performance. Programmable controllers shall be able to complelely execute DDC PID
control loops at a frequency adjustable down lo once per sec. Select execution times
consistent with the mechanical process under control.

Multiple Alarm Annunciation. Each workstation on the network shall receive alarms within 5
sec of other workstations.

Reporting Accuracy. System shall report values with minimum end-to-end accuracy listed
in Table 1.

Control Stability and Accuracy. Control loops shall maintain measured variable at setpoint
within tolerances listed in Table 2.

B. Table 1 Reporting Accuracy

Measured Variable Reported Accuracy
Space Temperature +0.5°C (£1°F)
Ducted Air +0.5°C (+1°F)
QOutside Air +1.0°C (£2°F)
Dew Point +1.5°C (£3°F)
Specs. 6909 Digital Control Equipment
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Water Temperature

Delta-T

Relative Humidity

Water Flow

Airflow (terminal)

Airflow {measuring stations}
Airflow (pressurized spaces)
Air Pressure (ducts)

Air Pressure (space)

Water Pressure

Electrical (A, V, W, Power Faclor)

Carbon Monoxide (CO})
Carbon Dioxide (CO2)

+0.5°C (x1°F)

+0.15°C (£0.25°F)

+5% RH
+2% of full scdle

+10% of full scale (see Note 1)

+5% of full scale
+3% of full scale

+25 Pa (0.1 in. w.g.)
13 Pa (10.01in. w.g.)
2% of full scale (see Note 2)

1. Accuracy applies to 10% - 100% of scale
2. For both absolute and differentiaf pressure
3. Notincluding ufility-supplied meters

C. Table 2: Control Stability and Accuracy

_ Controlled Variable
Air Pressure

Airflow

Space Temperature
Duct Temperafure
Humidity

Fluid Pressure

Specs. 6909

Control Accuracy
50 Pa {#0.2 in. w.g.)
13 Pa (£0.01 in. w.g.)

+10% of full scale
+1.0°C (£2.0°F)

+1.5°C (£3°F)

+5% RH

#10 kPa (+1.5 psi)
1250 Pa (£1.0in. w.g.)

END OF SECTION

+1% of reading (see Note 3)
+5% of reading
+50 ppm

Range of Medium
0-1.5 kPa (0-6 in. w.g.)
-25t025Pa{-0.1t0o 0.1 in.

w.g.)

MPa (1-150 psi)
0-12.5 kPa (0-50 in. w.g.)
differential

Digital Control Equipment
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SECTION 15928

INSTRUMENTS AND CONTROL ELEMENTS
PART1 GENERAL
1.01 SECTION INCLUDES
‘ A Air supply system.
Themostats.
Automatic dampers.

Damper operators.

mooow

Time clocks.
F. Miscellaneous accessories.
1.02 RELATED REQUIREMENTS
A. Section 15128 - Gages and Meters: Thermometer socketls, gage taps.
B. Section 15820 - Duct Accessories: Installation of autcmatic dampers.
C. Section 16140 - Wiring Devices: Elevation of exposed components.
1.03 REFERENCE STANDARDS

A.  AMCA 500-D - Laboratory Methods for Teslting Dampers for Rating; Air Movement and Control
Association International, Inc.; 2007.

B. NEMA DC 3 - Residential Controls - Elecltrical Wall-Mounted Room Themmostats; National
Electrical Manufacturers Association; 2003.

1.04 SUBMITTALS
A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide description and engineering data for each control system component.
Include sizing as requested. Provide data for each system component and software module,

C. Manufacturers Instructions: Provide for all manufactured components.

D. Project Record Documents: Record actual locations of control components, including panels,
thermostats, and sensors. Accurately record aclual location of control components, including
panels, thermostats, and sensaors. - ' |
1. Revise shop drawings to reflect actual installation and operating sequences.

E. Operation and Maintenance Data; Include inspection peh‘od, cleaning methods, recommended
cleaning materials, and calibration tolerances.

PART 2 PRODUCTS
2.01 EQUIPMENT - GENERAL

A. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified and indicated.

2.02 AIR SUPPLY

A. Compressor and Receiver:
1. Simplex belt driven air compressor and tank unit with belt guard, silencers, flexible
connections, air filter, automatic and manual drain assemblies, oil and parlicle filter for
minimum 0.5 micron particles, pressure reducing valves, and pressure relief valves.

Specs. 6809 Instruments and Control Elements
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2. Size compressor and storage tank to limit compressor starts to maximum 10 per hour and
50 percent running time.

B. Pressure Reducing Stations:
1. Assembly of fwo pressure regulators arranged in paraltel to reduce high pressure air to
required controls pressure.

C. Refrigerated Air Dryer:
1. General Assembly: Self-contained, commercial quality, refrigerated, compressed air dryer
complete with heat exchangers, moisture separator, and internal wirng and piping.
Provide air inlet and outlet connections connected through manual by-pass valve.
2. Refrigeration Unit Hermetically sealed, operating to maintain dew point of ¢ degrees F at
20 psig. House in steel cabinet with access door and panel.

2.03 CONTROL PANELS

A, Unitized cabinet type for each system under automatic control with relays and controls mounted
in cabinet and temperature indicators, pressure gages, pilot lights, push buttons and switches
flush on cabinet panel face.

2,04 DAMPERS
A. Performance: Test in accordance with AMCA 500-D.
B. Frames. Galvanized steel, welded or riveted with comer reinforcement, minimum 12 gage.

C. Blades; Galvanized steel, maximum blade size 8 inches wide, 48 inches long, minimum 22
gage, attached to minimum 1/2 inch shafts with set screws.

D. Jamb Seals: Spring stainless steel.
E. Leakage: Lesstihan one percent based on approach velocity of 2000 ft/min and 4 inches wg.
2,05 DAMPER OPERATORS

A. General: Provide smooth proportional control with sufficient power for air velocities 20 percent
greater than maximum design velocity and to provide tight seal against maximum system
pressures. Provide spring return for two position control and for fail safe operation.

1. Provide suffictent number of operators to achieve unrestricted movement throughout
damper range.
2. Provide one operator for maximum 36 sq ft damper section.

B. Inlet Vane Cperators:
1. High pressure with pilot positioners and sufficient force o move vanes when fan is staried
with vanes in closed position. Return vane operator to closed position on fan shutdown.
2. Product

2.06 INPUT/OUTPUT SENSORS
A. Temperature Sensors:

B. Equipment Operation Sensors;
1. Stalus Inpuls for Fans: Differential pressure swilch with adjustable range of 0 to 5 inches
wg.

C. Damper Position Indication: Potentiometer mounted in enclosure with adjustable crank arm
assembly connected to damper to transmit O - 100 percent damper travel,

2,07 THERMOSTATS

A. Electric Room Thermostats:
1. Type: NEMA DC 3, 24 volts, with setback/setup temperature control.
2. Sepvice: cooling and heating.

Specs. 6309 Instruments and Control Elements
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B.

Room Thermostat Accessories:
1. Insulating Bases: For thermostats located on exterior walls.
2.. Aspirating Boxes: Where indicated for thermostals requiring flush installation.

2.08 TIME CLOCKS

A

Seven day programming switch timer with synchronous timing motor and seven day dial,
continuously charged Ni-cad battery driven power failure 8 hour carry over and multiple switch
trippers to control systems for minimum of two and rmaximum of eight signals per day with two
normally open and two normally closed output switches.

PART 3 EXECUTION
3.01 EXAMINATION

E.

Verify that systems are ready to receive work.
Beginning of installation means installer accepts exisling conditions.

Sequence work to ensure installation of components is complementary to installation of similar
components in other systems.

Coordinate installation of system components with installation of mechanical systems
equipment such as air handling unils and air terminal units.

Ensure installation of components is complementary to installation of similar components.

3.02 INSTALLATION

A
B.

install in accordance with manufacturer's instructions.

Mount compressor and tank unit on vibration isolation consisting of springs, with minimum 1
inch static deflection and 1 inch clearance to floor. Isolate air supply with wire-braid reinforced
rubber hose or polyethylene tubing. Pipe manual and automatic drains to nearest floor drain.

Locate refrigerated air dryer in discharge air line frem tank. Mount dryer on wall on rubber in
shear mounts. Install pressure regulator downstream of dryer. Pipe automatic drain to
nearest floor drain.

Check and verify lkocation of thermostats with plans and room details before installation. Locate
60 inches above floor.  Align with lighting switches and humidistats, Refer to Section 16140.

Provide mixing dampers of opposed blade construction arranged to mix streams. Provide pilot
positioners on mixed air damper motors. Provide separate minimum outside air damper
seclion adjacent to return air dampers with separate damper motor,

Mount control panels adjacent to associated equipment on vibration free walls or free standing
angle iron supporis. One cabinet may accommodate more than one system in same
equipment room. Provide engraved plastic nameplates for instruments and controls inside
cabinet and engraved plastic nameplates on cabinet face.

Electrical material and installation shall be in accordance with appropriate requirements of
Division 16.

END OF SECTION
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SECTION 15950

TESTING, ADJUSTING, AND BALANCING

PART1 GENERAL
1.01 SECTION INCLUDES

A
B
C.

Testing, adjustment, and balancing of air systems.
Testing, adjustment, and balancing of refrigeraling systems.

Commissioning aclivilies.

1.02 RELATED REQUIREMENTS

A

B.
C.

Section 01400 - Quality Requirements: Employment of testing agency and payment for
services.

Section 01810 - Commissioning: Commissioning requirements that apply to all types of work.
Section 15012 - Commissicning of HYAC.

1.03 REFERENCE STANDARDS

A,

B.

C.

AABC MN-1 - AABC National Standards for Total System Balance; Associated Air Balance
Council; 2002.

ASHRAE Std 111 - Practices for Measurement, Testing, Adjusting and Balancing of Building
Heating, Ventilation, Air-Conditioning, and Refrigeration Systemns; American Society of Heatlng,
Refrigerating and Air-Conditioning Engineers, Inc.; 1988, with 1997 Errata.

SMACNA (TAB) - HVAC Systems Testing, Adjusting, and Balancing, Sheet Metal and Air
Conditioning Contractors' National Association; 2002.

1.04 SUBMITTALS

A.  See Seclion 01300 - Administrative Requirements, for submittal procedures.

B. Qualifications: Submit name of adjusting and balancing agency and TAB supervisor for
approval within 30 days after award of Contract.

C. TAB Plan; Submit a written plan indicating the testing, adjusting, and balancing standard to be
followed and the specific approach for each system and component.

1.  Submit fo GKK Works.

2. Submit to the Commissioning Authority.

3. Submit six weeks prior to starting the testing, adjusting, and balancing work.

4. Include certification that the plan developer has reviewed the contract documents, the
equipment and systems, and the control system with GKK Works and other installers to
sufficiently understand the design intent for each system.

5. Include at least the fellowing in the plan:

a. List of all air flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment fo
be tested, adjusted and balanced with the data cells to be gathered for each.

c. ldentification and types of measurement instruments to be used and their most recent
calibration date.

d. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

e, Final test report forms to be used.

f. Expected problems and solutions, etc.

g. Criteria for using air flow straighteners or relocating flow statiens and sensors;
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p.
g.

analogous explanations for the water side.

Details of how TOTAL flow will be determined; for example:

1) Air Sum of terminal flows via control system calibrated readings or via hood
readings of all terminals, supply {SA) and return air {RA) pitot traverse, SA or RA
flow stations.

2) Water: Pump curves, circuit setter, flow station, ultrasonie, etc.

Specific procedures that will ensure that both air and water side are operating at the

lowest possible pressures and methods to verify this. g

Confirnation of understanding of the outside air ventilation crteria under all

conditions.

Method of verifying and setting minimum outside air flow rate wilt be verified and set

and for what level (total building, zone, etc.}.

Time schedule for deferred or seasonal TAB work, if specified.

False loading of systems to complete TAB work, if specified.

Exhaust fan balancing and capacity verifications, including any required room

pressure differentials.

Procedures for field technician logs of discrepancies, deficient or uncompleted work

by others, contract interpretation requests and lists of completed tests {scope and

frequency).

Procedures for formal progress reports, including scope and frequency.

Procedures for formal deficiency reports, including scope, frequency and distribution.

D. Field Logs: Submit at least twice a week to Commissioning Authority.

E. Control System Coordination Reports: Communicate in writing to the controls installer all
setpoint and parameter changes made or problems and discrepancies identified during TAB that
affect, or could affect, the control system setup and operation.

F. Progress Reports.

Final Report Indicate deficiencies in systems that would prevent proper testing, adjusting, and
batancing of systems and equipment to achieve specified performance.

Submit to the Commissioning Authority within two weeks after completion of testling,
adjusting, and balancing.

Revise TAB plan to reflect actual procedures and submit as part of final report,

Submit draft copies of repont for review prior to final acceptance of Project Provide final
copies for GKK Works and for inclusion in cperating and maintenance manuals.

Include actual instrument list, with manufacturer name, serial number, and date of
calibration.

Form of Test Reports; Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

Units of Measure: Report data in both I-P (inch-pound) and Sl {mefric) units.

Include the following on the title page of each report;

1.

2
3.

~oeo o

g.

Name of Testing, Adjusting, and Balancing Agency.

Address of Testing, Adjusting, and Balancing Agency.
Telephone number of Testing, Adjusting, and Balancing Agency.
Project name.

Project location.

Project GKK Works.

Project Engineer.

PART 2 PRODUCTS - NOT USED
PART3 EXECUTION
3.01 GENERAL REQUIREMENTS

A, Perform total system balance in accordance with one of the following:

1.

Specs, 6909

AABC MN-1, AABC National Standards for Total System Balance,
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2. ASHRAE Sid 111, Practices for Measurement, Testing, Adjusting and Balancing of
Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.

3. SMACNA HVAC Syslems Testing, Adjusting, and Balancing.

4. Maintain at least one copy of the standard to be used at project site at all times.

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

C. Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, cocordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

D. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this
section.
2. Cerlified by the following:
a. AABC, Associated Air Balance Council: www.aabchg.com; upon completion submit
AABC National Performance Guaranty.

E. TAB Supervisor and Technician Qualifications: Certified by same organization as TAB agency.
3.02 EXAMINATION

A, Verify that systems are complete and operable before commencing work. Ensure the following
conditions: :

Systems are started and operating in a safe and normal condition.

Temperature control systems are installed complete and operable.

Proper thermal overload protection is in place for electrical equipment.

Final filters are clean and in place. If required, install temporary media in addition to final

filters.

5. Duct systems are clean of debris.

6. Fans are rotating correcily.

7. Fire and volume dampers are in place and open.

8

9

o

Air coil fins are cleaned and combed.
. Access doors are closed and duct end caps are in place,
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Proper slrainer baskets are clean and in place.
13. Service and balance valves are open.

B. Submit field reports. Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of existing conditions.
3.03 PREPARATION

A. Provide addilional balancing devices as required.
3.04 ADJUSTMENT TOLERANCES

A. Air Handling Systems: Adjust to within plus or minus 5 percent of design for supply systems
and plus or minus 10 percent of design for return and exhaust systems.

B. Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 5 percent of design to
space. Adjust outlets and inlets in space to within plus or minus 10 percent of design.

3.05 RECORDING AND ADJUSTING

A. Field Logs: Maintain written logs including:
1. Running log of events and issues.
2. Discrepancies, deficient or uncompleted work by others.

Specs. 6909 Testing, Adjusting, and Balancing
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3. Contract interpretation requests.
4. Lists of completed tests.

Ensure recorded data represents actual measured or observed condilions.

Permanently mark settings of valves, dampers, and other adjustment devices allowing seftings
to be restored. Set and lock memory stops.

Mark on the drawings the locations where lraverse and other critical measurements were taken
and cross reference the location in the final report

After adjustment, take measuremenis to verify balance has not been disrupted or that such
disruption has been reclified.

Leave systems in proper working order, replacing beit guards, closing access doors, closing
doors to electrical swilch boxes, and restoring thermostats to speciiffed settings.

3.06 AIR SYSTEM PROCEDURE

A

Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities.

Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of
duct.

Measure air quantilies at air inlets and oullets.

Adjust distribution system to obtain uniform space temperatures free from objectionable drafts
and noise.

Use volume control devices to regulate air quantities only to extend that adjustments do not
create objectionable air molion or sound levels. Effect volume control by duct internal devices
such as dampers and splitters.

Measure static air pressure conditions on air supply units, including filler and coil pressure
drops, and total pressure across the fan. Make allowances for 50 percent loading of filters.

Adjust outside air automnatic dampers, outside air, return air, and exhaust dampers for design
conditions.

Measure temperalure conditions across ouiside air, returmn air, and exhaust dampers to check
leakage.

Where modulating dampers are provided, take measurements and balance at extreme .
conditions.

3.07 COMMISSIONING

A.  See Sections 01810 and 15012 for additional requirements,

B. Perform prerequisites prior o starting commissioning activities.

C. Fill out Prefunctional Checklists for:
1. Alr side systems.
2. Water side systems.

D. Fumish to the Commissioning Authority, upon request, any data gathered but not shown in the
final TAB report.

E. Re<heck a random sample equivalent to 25 percent of the final TAB report data as directed by
Commissioning Authority.
1. Original TAB agency shall execute the re-checks, witnessed by the Commissioning

Authorily.
2. Use the same test instruments as used in the original TAB work.,
Specs. 6909 Testing, Adjusting, and Balancing
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Failure of more than 10 percent of the rechecked items of a given systern shall result in
the rejection of the system TAB report; rebalance the system, provide a new system TAB
report, and repeat random rechecks.

For purposes of re-check, failure is defined as follows:

a. Air Flow of Supply and Retum: Deviation of more than 10 percent of instrument
reading.

b. Minimum Outside Air Flow: Deviation of more than 20 percent of instrument reading;
for inlet vane or VFD OSA compensation system using linear proportional control,
deviation of more than 30 percent at intermediate supply flow.

c. Temperatures; Deviation of rnore than one degree F.

d. Air and Water Pressures. Deviation of more than 10 percent of full scale of test
instrument reading.

e. Sound Pressures: Deviation of more than 3 decibels, with consideration for
variations in background noise.

For purposes of re-check, a whole system is defined as one in which inaccuracies will have

little or no impact on connected systems; for example, the air distribution systern served by

one air handler or the hydronic chilled water supply system served by a chiller or the
condenser water system.

F. 'Inthe presence of the Commissioning Authority, verify that:

1.

2.

Specs. 6909

Final seftings of all valves, splitters, dampers and other adjustment devices have been
permanently marked.

The air system is being controlled to the lowest possible static pressure while still meeting
design loads, less diversity; this shall include a review of TAB methods, established control
setpoints, and physical verification of at least one leg from fan to diffuser having all
balancing dampers wide open and that during full cooling of all terminal units taking off
downstream of the static pressure sensor, the terminal unit on the critical leg has its
damper 30 percent or more open.

The water system is being controlied to the lowest possible pressure while still meeting
design loads, less diversity; this shall include a review of TAB methods, established control
sefpoints, and physical verification of at least one leg from the pump to the coil having all
balancing valves wide open and that during full cooling the cooling coil valve of that leg is
90 percent or more open.

END OF SECTION
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PART 1:

SECTION 16010

BASIC ELECTRICAL REQUIREMENTS

GENERAL

1.1 SCOPE

A,

D.

This section supplements all sections of this division and shall apply to all phases of work
hereinafter specified, shown on the drawings, or required to provide a complete
instatlation of electrical systems for the Project. The Work required under this division, is
not limited to the Electrical Drawings. Refer to Site, Architectural, Structural, and
Mechanical Drawings that may designate Work to be accomplished. The intent of the
Specifications is to provide a complete electrical system that includes all documents that
are a part of the Contract.

1. Work Included: Furnish all labor, materal, services and skilled supervision
necessary for the construction, erection, installation, connections, testing, and
adjustment of all circuits and electrical equipment specified herein, or shown or
noted on the Drawings, and its delivery to the Owner complete in all respects
ready for use.

Contract Drawings: The Contract Drawings are shown in part diagrammalic, intended to convey
the Scope of Work indicating the inlended general amangement of equipment, conduit and
outlets. Follow the contract drawings in laying out the work and verify spaces for the installation of
the materals and equipment based on actual dmensions of equipment fumished. Where
conflicts occur, the most stringent application shall apply wherever a question exists as to the
exact infended location of outlels or equipment, oblain instructions from the Architect before
proceeding with the Work,

Equipment or Fixtures: Equipment and fixtures shall be connecied lo provide circuit

continuity in accordance with the Specifications whether or not each piece of conductor,

conduit, or protective device is shown between such iterns of equipment or fixtures, and
(the point of circuit origin.

Work Installed but Fumished under Other Sections: The Electrical Work includes the installation
or connection of cerain materials and equipment fumished under other sections. Verify
installation details. Foundations for apparatus and equipment will be fumished under other
sections unless otherwise noted or detailed.

1.2 GENERAL REQUIREMENTS

A

Specs. 6909

Guarantee: Furnish a written guarantee for a period of one year from date of substantial
completion.

Equipment Safety: All electrical materials and equipment shall be new and shall be listed
by Underwiiter's Laboratories and bear their label, or listed and certified by a nationally
recognized testing authority where UL does not have an approval. Custorn made
equipment must have complete test data submitted by the manufacturer attesting to its
safety.

Codes and Regulations:

Basic Electrical Requirements
16010 - 1



D.

Specs. 6909

Design, manufacture, testing and method of installation of all apparatus and
rmaterials fumished under the requirements of these specifications shall conform to
fhe latest publications or standard rules of the following:

Institute of Electrical and Electronic Engineers - IEEE

National Electrical Manufacturers' Association - NEMA
California Fire Code — CFC

California Building Code - CBC

Underwriters' Laboratortes, Inc. - UL

National Fire Protection Association - NFPA

Federal Specifications - Fed. Spec.

American Society for Testing and Materials - ASTM
American National Standards Institute - ANSI

American Standard Association - ASA

California Electrical Code - CEC

National Electrical Safety Code - NESC.

Insulated Power Cable Engineers Association - IPCEA .
Public Utilities Commission - PUC

California Code of Regulations, Title 8, Subchapter 5
California Code of Regulations, Title 24

State & Municipal Codes in Force in the Specific Project Area
Occupational Safety and Health Administration - OSHA
National Electrical Testing Association - NETA

National Electrical Contractor Association — NECA

The term "Code", when used within the specifications, shall refer to the
Publications, Standards, ordinances and codes, listed above. In the case where
the codes have different levels of requirements the most stringent rules shall

apply.

Requirements of Regulatory Agencies;

1.

Codes, Permils and Fees: Where the Contract Documents exceed minimum
requirements, the Conltract Documents take precedence. Where code conflicts
occur, the most stringent shall apply unless variance is approved. Where
provisions in the drawings and specifications differ in regard to code
application, size, quality, quantity or type of equipment, Contractor shall
include in the bid, costs for the most costly provision either denofed in the
specifications or on the drawings. This provision shall apply as an
amendment to the California Public Contracts Code.

a. Comply with all requirements for permits, licenses, fees and Code.
Permits, licenses, fees, inspections and arrangements required for the
Work shall be obtained by the Contractor at his expense, unless
otherwise specified.

b. Comply with the requirements of the applicable utility companies serving
the Project. Make all arrangements with the ufility companies for proper
coordination of the Work.

Substitutions: The materials, products, and equipment described in the Contract
Documents establish a standard of required function, dimension, appearance,
and quality. Architect may consider requests for substitutions of specified
equipment, materials, or products and then only when request are submitted in

Basic Electrical Requirements
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F.

G.

Specs. 6903

accordance with the provisions of the Contract Documents, and are received by
the Architect a minimum of 21 days prior to the date established for the receipt of
the bid. No substitutions will be considered after the date of the receipt of the bid
or contract award unless there is cause for a substitulion which complies in every
respect to the provisions of the Contract Documents, Substitution requests shall
be made in accordance with Public Contracts Code {AB2084} revisions as
follows:

a. No substitutions are allowed after bid opening.
b. All substitutions must be requested 21 days prior to bid opening date.
C. Final addendum naming approved substitutions of materials/fequipment

must be issued 7 days prior to bid date.

Record Drawings: Keep up to date, monthly payments withheld if not updated.

Shop Drawings and Submittals: Submiitals on all material prior to installation.

1.

Shop drawings shall be submitted on, but not limited to, the following:
a. 16426 Distribution Switchboard
b. 16461 Dry Type Transformers
c. 16510 Interior & Exterior Luminaries

d. 16530 Site Lighting

LEED Submittals

1.

Credit EQ 4.1:
a. Manufacturer's praduct data for installation adhesives, including printed
statement of VOC content and material safety data sheets. Refer to
Section 1354 for VOC limit requirements.

Trenching and Backfilling: All renching and backfilling for eleclrical work shail be the
responsibility of the contractor. The Contractor shall examine the drawings of all other
seclions to determine locations of all existing underground lines. The Contractor shall
use extreme caution when working in the vicinity of these lines and shall be respansible
for the proper and approved repair of any damage caused by his work.

Cutting and Patching:

1.

Obtain written permission from the Architect before core drilling or cutting any
structural members. Exact method and location of conduit penetrations and/or
openings in concrete walls, floors, or ceilings shall be as approved by the
Architect.

All core drilling, cutting and patching for this work shall be perfermed under this
Section of the specifications. Use craftsmen skilled in their respective sections
for cutting, fitting, repairing, patching of plaster and finishing of materials including

Basic Electrical Requirements
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4,

carpentry work, metal work or concrete work required for this Work. Do not
weaken walls, partitions or floor with cuting. Holes required to be cut in floors
must be drilled without excessive breaking out around the holes. Paiching and/or
refinishing shall be determined by the Architect.

Use care in piercing waterproofing. After the part piercing the waterproofing has
been set in place, seal openings and make absolutely watertight.

Seal all openings to meet the fire rating of the particular wall floor or ceiling.

13 JOB CONDITIONS

A

B.

C.

Specs. 6909

Existing Conditions:

1.

The contractor shall visit the site and verify existing conditions. Where existing
conditions differ from the drawings, adjustment shall be made and allowances
included for all necessary equipment to complete all parts of the drawings and
specifications.

Electrical éircuits, affecting work shall be de-energized while working on or near
them.

Arrange the work so that electrical power is available te alf electrical equipment
within existing facility at all times. Schedule all interruptions at the convenience of

“the Owner, including exact time and duration. Provide temporary power during all

periods of interruption, which are deemed excessive by the Owner. Costs of all
premium time (overtime) resulting from the scheduled power interruptions and all
costs for providing temporary power shall be included in the cost of the Work.

Protection:

1.

Protection of apparatus, materials and equipment. Take such precautions as
necessary to properly protect all apparalus, fixtures, appliances, material,
equipment and installations from damage of any kind. The Engineer may reject
any particular piece or pieces of material, apparatus or equipment scralched,
dented or otherwise damaged.

Seal equipment or components exposed to the weather and make watertight and
insect proof. Protect equipment outlets and conduit openings with temporary
plugs or caps at all times that work is not in progress.

Sequencing and Scheduling:

1.

Work lines and established heights shall be in strict accordance with architectural
drawings and specifications insofar as these drawings and specificalions extend.
Verify all dimensions shown and eslablish all elevations and detailed dimensions
not shown.

Lay oul and coordinate all work well enough in advance to avoid conflicts or
interferences with other work in progress so that in case of interference the
electrical layout may be altered to suit the conditions, prior to the installation of
any work and without additional cost to the Owner. Conflicts arising fror lack of
coordination shall be this Contractor's responsibility. Maintain all code-required
clearances about electrical equipment. Unless specifically noted otherwise,

Basic Electrical Requirements
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establish the exact location of electrical equipment based on the actual
dimensions of equipment furmnished.

14 WORK N COOPERATION WITH OTHER SECTIONS

A

Examine the drawings and specifications and determine the work to be performed by the
electrical, mechanical and other sections. Provide the type and amount of electrical
materials and equipment necessary to place this work in proper operation, completely
wired, tested and ready for use. This shall include all conduit, wire, motor starters,
disconnects, relays, time clocks and other devices for the required operation sequence of
all electrical, mechanical and other systems or equipment Where a conflict occurs on
drawings, the most stringent shall apply.

Provide conduit and wire for all controls and other devices, bath line and low voitage,
described in this or other parts of the contract documents. Install all control housings and
backboxes required for installing conduit and wire to the controls.

Plan all work so that it proceeds with a minimum of interference with other sections.
Inform all parties concemed of openings required for equipment or conduit required in the
building construction for Electrical Work and provide all special frames, sleeves and

-anchor bolts as required. Coordinate the electrical work with the mechanical installation.

Promptly report to the Architect any delay or difficulttes encountered in the installation of
this work which might prevent prompt and proper installation, or make it unsuitable to
connect with or receive the work of other sections. Failure to so report shall constitute an
acceptance of the work of other sections as being fit and proper for the execution of this
wark.

15 TESTING AND ADJUSTMENT

A

Upon completion of all Electrical Work, the contractor shall provide all testing as follows:

1. Operational Test Test all circuit breakers, receplacles, motors and all other
glectrical and communication equipment. Replace all faulty devices and
equipment discovered during testing with new devices and equipment at no
additional cost, and that part of the system (or devices or equipment) shall then
be retested. .

1.6 FINAL INSPECTION AND ACCEPTANCE

A

Specs. 5909

After all requirements of the specifications and/or the drawings have been fully completed,
representatives of the Owner will inspect the Work. The Contractor shall provide
competent personnel to demonstrate the operation of any item of system, to the full
salisfaction of each representative.

Final acceptance of the work will be made by the Owner after receipt of approval and
recommendation of acceptance from each representative.

END OF SECTION

Basic Electrical Requirements
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SECTION 16123
ELECTRICAL WIRE AND CABLE
PART1 GENERAL
1.1 SECTION INCLUDES

A Electrical wire and cable.
B. Wiring connectors and connections.

1.2 RELATED SECTIONS:

A Seclion 16010, Basic Electrical Requirements.

1.3 REFERENCES

A ANSIINFPA 70 - Nalional Electrical Code.

14 QUALIFICATIONS

A, Manufacturer: Company specializing in manufacturing preducts specified in this Section
with minimurn ten years documented experience.

1.5 REGULATORY REQUIREMENTS

A Conform to requirernents of ANSI/NFPA 70.

B. Furnish products listed and classified by Underwriters Laboratories, Inc. or testing firm
acceplable to authority having jurisdiction as suitable for purpose specified and shown.

16 PROJECT CONDITIONS

A Conductor sizes are based on copper.
B. Aluminum conductors shall not be used.
C. Wire and cable routing shown on Drawings is approximate unless dimensioned. Route

wire and cable as required to meet Project Conditions.

D. Where wire and cable routing is not shown and deslination only is indicated, determine
exact routing and lengths required.

1.7 COORDINATION

A Coordinate Work with other trades.
B. Determine required separation between cable and other work.
C. Determine cable routing to avoid interference with other work.
Specs. 6909 Electrical Wire and Cable
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PART2 PRODUCTS
2.1 BUILDING WIRE AND CABLE

Description: Single conductor insulated wire.
Conductor: Copper.

Insulation Voltage Rating: 600 volts.

o 0w »

Insulation: ANSINFPA 70; Type THHN/THWN or XHHN insulation for feeders and
branch circuits.

2.2 WIRING CONNECTORS

A Split Bolt Connectors:
1. ILSCO, Model SK. .
2, Burndy, Model KSU.
3. Blackbumn, Model HPS.
B. Solderless Pressure Connectors:
1. ILSCO, Model SLUH.
2. Burndy, Model KA-U.
3. Panduit, Model LAM
C. Spring Wire Connectors:
1, Buchanan, Models 31, 33, 35 and 37.
2. 3M.
3. Ideal Wirenut.
D. Compression Connectors:
1. Burndy, Model HYLUG/HYLINK.
2. Panduit, Model LAA,
3. Blackburn, Model ATL.

PART 3 EXECUTION
3.1 EXAMINATION

A Verify that mechanical work likely to damage wire and cable has been compleled.

Specs. 6909 Electrical Wire and Cable
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3.2 PREPARATION

A

Completely and thoroughly swab raceway befere installing wire.

33 WIRING METHODS

A.

F.

G.

Concealed Dry Interior Localions: Use only building wire, Type THHN/THWN or XHHN
insulation, in raceway.

Exposed Dry Interior Locations: Use only building wire, Type THHN/THWN or XHHN
insulation, in raceway.

Above Accessible Ceilings: Use only building wire, Type THHN/THWN or XHHN
insulation, in raceway.

Wet or Damp Interior Localions: Use only building wire, Type THHN/THWN or XHHN
insulation, in raceway.

Exterior Locations: Use only building wire, Type XHHW insulation, in raceway.
Underground Installations: Use only building wire, Type XHHW insulation, in raceway.

Use wiring methods indicated on Drawings.

34 INSTALLATION

A
B
C.
D

moom

r @

Specs. 6909

Install products in accordance with manufacturers instructions.

Use solid conductor for feeders and branch circuits 10 AWG and smaller.

Use stranded conductors for control circuits.

Use conductor not smaller than 12 AWG for power and lighting circuits.

Use conduclor not smalter than 16 AWG for control circuits.

Use 10 AWG conductors for 20 ampere, 120-\(0It branch circuils Ionger_than 75 feet.
Use 10 AWG conductors for 20 ampere, 277-valt branch circuits longer than 200 feet.
Pull all conductors into raceway at same tirmne.

Use suitable wire pulling lubricant for building wire 4 AWG and Iargér.

Protect exposed cable from damage.

Suppart cables above accessible ceiling, using spring metal clips or metal or plastic cable
ties to support cables from structure. Do not rest cable on ceiling panels.

lUse suitable cable fittings and connectars.
Neatly trim and lace wiring inside boxes, equipment, and panelboards.

Clean conductor surfaces before installing lugs and connectors,

Etectrical Wire and Cable
16123-3



Make splices, taps, and terminations to carry full ampacity of conduciors with no
perceptible temperature rise.

Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger. Tape
uninsulated conductors and connector with electrical tape to 150 percent of insulation
rating of conductor.

Use solderiess pressure connectors with insulating covers for copper conductor splices
and taps, 8 AWG and smaller.

Use insulated spring wire connectors with plastic caps for copper conductor splices and
taps, 10 AWG and smaller. '

35 FIELD QUALITY CONTROL

A,

B.

Specs. 6909

Inspect wire and cable for physical damage and proper connection.

Verify continuify of each branch circuit conductor,

END OF SECTION

Electrical Wire and Cable
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SECTION 16140

WIRING DEVICES

PART 1: GENERAL
1.1 SECTION INCLUDES
A Wall switches.
B. Receplacles.
C. Device plates and decorative box covers.
12 REFERENCES
A NECA - Standard of Installation.
B. NEMA WD 1 - General Requirements for Wiring Devices.
C. NEMA WD 6 - Wiring Device — Dimensional Requirements,
D. NFPA 70 - National Electrical Code.

13 QUALIFICATICNS

A. Manufacturer Company specializing in manufacturing the Products specified in this
section with minimum five years documented experience.

1.6 REGULATORY REQUIREMENTS

A Conform to requirements of NFPA 70.

B. Provide Products listed and classified by Underwrters Laboratories, Inc., or testing firm
acceplable to the authority having jurisdiction as suitable for the purpose specified and
indicated.

PART 2: PRODUCTS
21 WALL SWITCHES
A, Manufactures
1. Hubbell, 1200 series.
2. General Electric 595X series.
3 Leviton 12300 series

B. Description; NEMA WD 1, Heavy-Duty, AC only general-use snap switch.

C. Body and Handle: White plastic with toggle handle.

Specs. 6909 ) Wiring Devices
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D.

Ratings:
1. Voltage: 120-277 volts, AC.

2. Current: 20 amperes or match branch circuit and load characteristics.

2.2 RECEPTACLES

A

B.

C.

Single Convenience Receptacle:
1. Hubbell 5351.
2. General Electric 5362.
3 Leviton 5362.

Duplex Convenience Receptacle:
1. Hubbell 5362.
2, General Electric 5362.
3. Leviton 5362.

GFCI Receplacle: .
1. Hubbell 5362.
2. General Electric 5362.

3. Leviton 5362.

23 WALL PLATES

A

B.

C.

PART 3:

Decorative Cover Plate: White nylon, smoaoth stainless steel.
Jumbo Caver Plate: White, nylon smooth stainless steel.
Weatherproof Cover Plate: Gasketed cast metal with hinged gasketed device cover.

EXECUTION

3.1 EXAMINATION

A

B.

Specs. 6309

Verification of existing conditions prior to beginning work.
Verify that outlet boxes are installed at proper height.
Verify that wall openings are neatly cut and will be completely covered by wall plates.

Verify that branch circuit wiring installafion is completed, tested, and ready for connection
to wiring devices.

Wiring Devices
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3.2 PREPARATION

A

B.

Provide extension rings to bring outlet boxes flush with finished surface.

Clean debris from outlet boxes.

33 INSTALLATION

o 0w

n

Install in accordance with NECA “"Standard of Instalfation.”
Install devices plumb and level.

Install switches with OFF position down.

Do not share neutral conductor on load side of dimmers,
Install receptacles with grounding pole on bottom.

Connect wiring device grounding terminal to branch circuit equipment grounding
conductor.

Install decorative plates on switch, receptacle, and blank outlets in finished areas.
Connect wiring devices by wrapping conductor around screw terminal.
Use jumbo size plates for oullets installed in masonry walls.

Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas,
above accessible ceilings, and on surface mounted outlels.

3.4 INTERFACE WITH OTHER PRODUCTS

A.

B.

C.

D.

Coordinate locations of outlet boxes to obtain mounting heights specified and indicated on
drawings.

Install wall switch 48 inches above finished floor.
Install convenience receptacle 18 inches above finished foor,

Install convenience receplacle 6 inches above counter or backsplash of counter,

35 FIELD QUALITY CONTROL

A

B.

Specs. 6909

Inspect each wiring device for defects.

Operate each wall switch with circuit energized and verify proper operation,
Verify that each receptacle device is energized.

Test each receptacle device for proper polarity.

Test each GFCI receptacle device for proper operation.

Wiring Devices
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386 ADJUSTING
A Adjust devices and wall plates to be flush and level.
37 CLEANING
A, Clean exposed surfaces to remove splatters and restore finish.

END OF SECTION

Specs. 6909 Wiring Devices
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SECTION 16170

GROUNDING AND BONDING

PART 1 GENERAL

1.1 SECTION INCLUDES

A Grounding electrodes and conductors.
B. Equipment grounding conductors.
C. Bonding.

1.2 RELATED SECTIONS

A, Basic Electrical Requirements.

13 REFERENCES

A. ANSI/NFPA 70 - National Electrical Code._

1.4 GROUNDING ELECTRODE SYSTEM

A. Concrete-encased electrode.
B. Rod electrode.

1.5 PERFORMANCE REQUIREMENTS

System Resistance: 25 chms.
Submit under provisions of General section.
Product Data: Provide data for grounding electrodes and connections.

Test Reporis: Indicate overall resistance to ground and resistance of each elecirode.

m o 0 B >

Manufacturer's Instructions: Include instructions for storage, handling, protection,
examination, preparation and installation of exothermic connectors.

16 PROJECT RECORD DOCUMENTS

A Accurately records actual locations of grounding electrodes.

17 QUALIFICATIONS

A Manufacturer: Company specializing in manufacturing Products specified in this Section
with minimum five years documented experience.

Specs. 6909 Grounding & Bonding
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1.8

A,

REGULATORY REQUIREMENTS

Conform to requirements of ANSI/NFPA 70.

B. Fumnish products listed and classified by Underwriters Laboratories, Inc. or testing fim
acceptable to authority having jurisdiction as suitable for purpose specified and shown.

PART 2 PRODUCTS

2.1 ROD ELECTRODE
A Material: Copper-clad steel.
B. Diameter: 3/4 inch.
C. Length: 10 feet.
22 MECHANICAL CONNECTORS
A Manufacturers:
1. Burndy
2, Ideal
3 Thomas and Betts (T&B)
B. Material: Bronze.
23 EXOTHERMIC CONNECTIONS
A Manufaclurers:
1. Therm-O-weld
2. Cadweld
3. Kumwell
24 WIRE
A Material: Stranded copper.
B. Foundation Electrodes; 2/0 AWG.
C. Grounding Electrode Conductor: Size to meet NFPA 70 requirements.
25 GROUNDING WELL COMPONENTS
A Well Pipe 8-inch diameter by 24-inch long concrete pipe with belled end.
Specs. 6909 Grounding & Bonding
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B.

Well Cover: Cast iron with legend "GROUND" embossed on cover.

PART 3 EXECUTION

31 EXAMINATION

A

Verify that final backfil and compaction has been completed before driving rod
electrodes.

32 INSTALLATION

Install Products in accordance with manufacturer's instructions.

Install rod electrodes at locations indicated. Install additional rod electrodes as required
to achieve specified resistance to ground.

Provide grounding well pipe with cover at each rod localion. [nstall well pipes lop flush
with finished grade.

Provide grounding electrode conductor and connect to reinforcing steel in foundation
footing where indicated. Bond steel together.

Provide bonding to meet Regulatory Requirements.

Bond together metal siding not attached to grounded structure; bond to ground.

Bond together reinforcing steel and metal accessories in pool and fountain structures.
Provide isolated equipment grounding conductor in addition to required equipment
grounding conductor for circuiis supplying electronic cash registers, personal computers,

isolated ground receptacles, and as indicted on drawings.

Provide grounding and bonding in-patient care areas to meet requirements of NFPA 99
and ANSI/NFPA 70.

Equipment Grounding Conductor: Provide separate, insulated conductor within each
feeder and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing.

33 FIELD QUALITY CONTROL

A

Specs. 6909

inspect grounding and bonding system conductors and connections for tightness and
proper installation.

Use suitable test instrument to measure resistance te ground of system. Perform testing

in accordance with test instrument manufacturer's recommendations using the fall-
of-potential method.

END OF SECTION
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PART 1:

SECTION 16180

EQUIPMENT WIRING

GENERAL

1.1 SECTION INCLUDES

A

Electrical connections to equipment specified under other sections.

12 REFERENCES

A

B.

C.

NEMA WD 1 - General Purpose Wiring Devices.
NEMA WD 6 - Wiring Device Configurations.

ANSI/NFPA 70 - National Electrical Code.

13 SUBMITTALS

A.

Product Data: Provide wiring device manufacturer's calaleg information showing
dimensions, configurations, and construction.

Manufacturer's Instructions: Indicate application conditions and limitations of use
stipulated by Product testing agency specified under Regulatory Requirements. Include
instructions for storage, handling, proteclion, examination, preparation, installation, and
starting of Product.

14 REGULATORY REQUIREMENTS

A

B.

Conform to requirements of ANSI/NFPA 70.

Fumish products listed and classified by Underwriters Laboratories, Inc. or testing firm
acceptable to authority having jurisdiction as suitable for purpose specified and shown.

1.5 COCRDINATION

A

Specs. 6909

Obtain and review shop drawings, product data, and manufacturer's instruclions for

- equipment furnished under other sections.

Betermine connection locations and requirements.

Sequence rough in of electrical connections to coordinate with installation schedule for
equipment. ’

Sequence electrical connections o coordinate with start-up schedule for equipment.

Equipment Wiring System
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PART 2: PRODUCTS
21 LUGS
A Acceptable Manufacturers:
1. ILSCO.
2. Teledyne Penn-Union.
3. Burndy Corporation.
B. Compression Type: Seamless, one-piece, copper; size for conductor applied to.
C. Connections to Set Screw Lugs: Pin type compression fittings for use on conductor sizes
#2 AWG and larger with barrels filled with conductive paste.
22 CRIMP-ON TERMINALS
A Acceptable Manufacturers:
1. AMP Distributor Industries.
2.  3MCompany. '
3. Thomas-Betts.
B. Crimp on insulated for conductor ranging #14 through #10 AWG, flanged fork or ring
tangue styie.
23  CONNECTORS, SPLICES & TAPS
A.  Accepiable Manufacturers:
1. AMP Distributor Industries,
2. OZ Gedney.
3. ILSCO.
4, Burndy.
B. Compression or setscrew type, insulating cover for use on conductor sizes #8 AWG and
smaller.
C. Compression type or split bolt connectors wilh insulating covers for conductor sizes #6
AWG and larger.
24 WIRE CONNECTORS
A. Acceptable Manufacturers;
1. AMP Distributor Indushries.
2. Ideal Industries.
3 3M Company.
B.  Conical spring type with plastic or nylon insulating outer shell, color coded to denote wire
size, for conductor sizes #14 through #10 AWG.
C.  Bult compression style insulating crimp splices for conductors smaller than #14 AWG.
Specs. 6909
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CORDS AND CAPS

PART 3:

Afttachment Plug Construction: Conform to NEMA WD 1,

Configuration: NEMA WD 6; match receptacle configuralion at outlet provided for
equipment.

Cord Construction: ANSINFPA 70, Type SO multiconductor flexible cord with identified
equipment-grounding conductor, suitable for use in damp locations.

Size: Suitable for connected load of equipment, length of cord, and rating of branch
circuit overcurrent protection.

EXECUTION

3.1 EXAMINATION

A.

B.

Verify conditions under provisions of Division 1 General Requiremenits.

Verify that equipment is ready for electrical connection, wiring, and energization.

3.2 ELECTRICAL CONNECTIONS

A.

B.

Specs. 6808

Make electrical connections in accordance with equipment manufacturer's instructions.

Make conduit connections to equipment using flexible conduit. Use liquidtight flexible
conduit with watertight connectors in damp or wet locations.

Make wiring connections using wire and cable with insulation suitable for temperatures
encountered in heat producing equipment,

Provide receptacle outtet where connection with attachment plugs is indicated. Provide
cord and cap where field-supplied attachment plug is indicated.

Provide suitable strain-relief clamps and fittings for cord connections at outlet boxes and
equipment connection boxes.

Install disconnect switches, contrallers, control stations, and control devices as indicated.
Madify equipment control wiring with terminal block jumpers as indicated.

Provide interconnecting conduit and wiring between devices and equipment where
indicated.

Coolers and Freezers: Cut and seal conduit openings in freezer and cooler walls, floor,
and ceilings.

END OF SECTION

Equipment Wiring System
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SECTION 16185
FLECTRICAL IDENTIFICATION
PART1 GENERAL

11 SECTION INCLUDES

A Nameplates and labels
B. Wire and cable markers
C. Conduit markers

12 RELATED SECTIONS

A Section 16010 Basic Eleclrical Requirements

13 REFERENCES

A - ANSIINFPA 70 - National Electrical Code

14 REGULATORY REQUIREMENTS

A, Conform to requirements of ANSI/NEPA 70.

B. Furnish products listed and classified by Underwriters Laboratories, Inc, or testing firm
acceptable to authority having jurisdiction as suitable for purpose specified and shown.

PART 2 PRODUCTS

2.1 NAMEPLATES AND LABELS

A Nameplates: Engraved three-layer laminated plastic, black letters on white background.
B. Locations:
1. Each electrical distribution and control equipment enclosure.
C. Letter Size:
1. Use 1/8-inch letters for identifying individual equipment and loads.
2. Use 1/4-inch letters for identifying grouped equipment and loads.
D. Labels: Embossed adhesive tape, with 3/18 inch white letters on black background. Use

only for identification of individual wall switches and receptacles, control device stations.

22 WIRE MARKERS

A Manufacturers;

Specs. 6309
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1. Brady

2. 3M

B. Description: Tape, split sleeve, or tubing type wire markers.
C. Legend:
1. Power Circuits: Branch circuit or feeder number indicated on drawings.
2. Control Circuits: Control wire number indicated on schemalic and interconnection

diagrams on drawings or shop drawings.

2.3 CONDUIT MARKERS

A, Manufacturers:
1. Brady
2, 3M
B. Description:
C. Color
D. Legend:
1. 4807277 Volt System:;
2, 208/120 Volt Systern:

PART3 EXECUTION
31  PREPARATION

A Degrease and clean surfaces to receive nameplates and labels,

32 APPLICATION

A Install nameplate and label parallel to equipment lines,

B. Secure nameplate to equipment front using screws, rivets, or adhesive.

C. Secure nameplate to inside surface of door on panelboard that is recessed in finished
locations.

b, Provide conduit marker on each conduit longer than 6 feet at 20 foot intervals.

E. Label each conductor at panelboard gutters, pull boxes, outlet, junction boxes, and each

load connection.

END QF SECTION

Specs. 6909 Electrical ldentification
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SECTION 16421 -

UTILITY SERVICE ENTRANCE

PART 1: GENERAL

1.1

SECTION INCLUDES

A Arrangement with Ulility Company for permanent electric service, including payment of
Ulility Company charges for service.

B. Underground service entrance.
C. Melering equipment.
1.2  REFERENCES
A ANSI/NFPA 70 - Nalional Electrical Code.
13 SYSTEM DESCRIPTION
A Utility Company:
B, System Characleristics: 208Y/120 three phase, four-wire, 60 Hertz.
C. Service Entrance: .
1.4 SUBMITTALS
A, Submit Utility Company prepared drawings.
1.5 QUALITY ASSURANCE
A, Perform Work in accordance with Utility Company written requirements.
B. Maintain one copy of each document on site.
1.6 REGULATORY REQUIREMENTS
A_ - Conform to requirements of ANSI/NFPA 70.
B. Fumish products listed and classified by Underwriters Laboratories, Inc. as suitable for
purpose specified and shown.
17 PRE-INSTALLATION CONFERENCE
A Convene two weeks pricr to commencing work of this Section, under provisions of
Division 1 General Requirements.
Specs. 6909 Utility Service Entrance
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18 FIELD MEASUREMENTS
A, Verify that field measurements are as indicated on Utility Company drawings.
PART 2: PRODUCTS
2.1 UTILITY METERS
A Meters will be furnished by Ulility Company.
2.2 UTILITY METER BASE
A Meter base will be furnished by Utility Company.

23 METERING TRANSFORMER CABINET

A Manufacturers: Square D or approved equal.
B. Size:.
C. Include provisions for padlocking and sealing.

25 TRANSFORMER PAD
A. Manufacturers:

B. Description: Precast concrete transformer pad with cable pit sized as indicated on
Drawings.

PART 3: EXECUTION
31 EXAMINATION
A. Verify site condilions.
B. Verify that service equipment is ready to be connected and energized.

32 PREPARATION

A Make arrangements with Utility Company to obtain permanent electric service to the
Project.
B. Coordinate location of Utility Company's facililies 10 ensure proper access is available.

3.3 INSTALLATION
A Install service entrance conduits in concrete envelope from Utility Company's manhole to
building service entrance equipment. Ulility Company will connect service lateral
conductars to service entrance conductors.

END OF SECTION

Specs. 6909 Utility Service Entrance
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SECTION 16426

DISTRIBUTION SWITCHBOARDS

PART 1: GENERAL
1.1 SECTION INCLUDES

A, Main switchboard.
1.2 REFERENCES

A ANSI/NFPA 70 - National Electrical Code.

B. ANSI/IEEE C12.1 - Code for Electricity Metering.

C. ANSI C39.1 - Electrical Analog Indicating Instruments.

D. ANSI C57.13 - Instrument Transformers.

E. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches.

F. NEMA KS 1 - Enclosed Switches.

G. NEMA PB 2 - Deadfront Distribution Switchboards.

H. NEMA. PB 2.1 - Proper Handling, Installation, Operation and Maintenance of Deadfront
Swilchboards Rated 600 Volts or Less.

1.3 SUBMITTALS

A, Shop Drawings: Indicate front and side views of enclosures with overall dimensions
shown; conduit entrance locations and requirements; nameplate legends; size and
number of bus bars per phase, neutral, and ground; and switchboard instrument details.

B. Preduct Data: Provide electrical characteristics including voltage, frame size and ftrip
ratings, fault current withstand ratings, and time-current curves of all equipment and
components.

C. Test Reports: Indicate results of factory production tests.

D. Manufacturer's Instructions: Indicate application conditions and limitations of use
stipulated by Product testing agency specified under Regulatory Requirements. Include
instructions for storage, handling, protection, examination, preparation, installation, and
starting of Product.

14 OPERATION AND MAINTENANCE DATA

A Maintenance Data: Include spare parts data listing; source and current prices of
replacement parts and supplies; and recommended maintenance procedures and
intervals.

Specs. 6909 Distribution Switchboards
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15 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this Section
with minimum five years documented experience.

16 REGULATORY REQUIREMENTS
A Conform to requirements of ANSI/NFPA 70.

B. Fumish products listed and classified by Underwriters Laborateries, Inc. as suitable for
purpose specified and shown.

1.7 DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, protect, and handle products to site.undder provisions of General Sections.

B. Deliver in 48 inch maximum width shipping splits, individually wrapped for protection and
mounted on shipping skids.

C. Accept swilchboards on site. Inspect for damage.

D. Store in 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.

E. Handle in accordance with NEMA PB 2.1 and manufacturers written instructions. Lift only

with lugs provided for the purpose. Handle carefully to avoid damage to switchboard
-internal components, enclesure, and finish.

1.9 ENVIRONMENTAL REQUIREMENTS
A. Conform to NEMA PB 2 service conditions during and after installation of switchboards,
110  FIELD MEASUREMENTS

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

1.1  MAINTENANCE MATERIALS
A Provide maintenance materials under provisions of General Seclions.
B. Provide two of each key.
C. Provide two fuse pullers.

1,12 EXTRA MATERIALS

A, Furnish under provisions of General Sections.
B. Provide three of each size and type of fuse installed.
Specs. 6909 Distribution Switchboards
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PART 2:

PRODUCTS

21 MANUFACTURERS

A

B.

Square D, General Electric, Westinghouse, Siemens, Challenger.

Or approved equal.

22 SWITCHBOARD

A

m © O

m

P.

Specs. 6909

Description: NEMA PB 2 with electrical ratings and configurations as indicated.
Main Section Devices: Individually mounted.

Distribution Section Devices: Individually mounted.

Auxiliary Section Devices: Individually mounted.

Bus Material: Copper , standard size.

Bus Connections: Bolted, accessible fram front for maintenance.

Fully insulate-load side bus bars in rear accessible compantments. Do not reduce spacing
of insulated bus.

Ground Bus: Extend length of switchboard.

Molded Case Circuit Breakers: NEMA AB 1, integral thermal and instantaneous magnetic
trip in each pole. Provide circuit breakers UL listed as Type HACR for air conditioning
equipment branch circuits,

Solid-state Molded Case Circuit Breakers: NEMA AB 1, provide with electronic sensing,
timing and tripping circuits for adjustable current settings; [ground fault trip];
instantaneous trip; and adjustable short time trip. Provide stationary mounting. Provide
ground fault sensing integral with circuit breaker.

Line and Load Terminations: Accessible from the front only of the swilchboard, suitable
for the conductor materials and sizes indicated.

Ground Fault Relay: Adjustable ground fault sensitivity from 200 fo 1200 amperes, time
delay adjustable from 0 to 15 seconds. Provide monitor panel with lamp to indicate relay
operation, TEST and RESET control swilches.

Provide metering transformer compartment for Utlity Company's use. Provide
compartment size, bus spacing and drilling, door, and locking and sealing.

Pull Section: 18 inch width, depth and height to match switchboard.
Future Provisions: Fully equip spaces for future devices with bussing and bus
connections, suitably insulated and braced for short circuit currents. Provide continuous

current rating as indicated.

Enclosure: Type 1 - General Purpose.

Distribution Switchboards
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1. Align sections at front and rear.

2. Switchboard Height: 92 inches, excluding floor sills, liiting members and pull
boxes.

3 Finish Manufacturer's standard light gray enamel over external surfaces. Coat
intermal surfaces with minimum one coat corrosion resisting paint, or plate with
cadmium or zinc.

4. Mimic Bus: Show bussing, connections and devices in single line form on the
front panels of the switchboard using blue [black] color [factory painting] plastic
strips [light metal strips], fastened flat against the panel face with screws or rivets.

23 AMMETERS AND VOLTMETERS

A

Ammeters: ANSI C39.1; direct-reading, full range, indicating ammeter with' 4.5 inch
square recessed case and 250 degree scale, white dial with black figures and
pointer, 5 ampere, 60 Hertz movement, 1 percent accuracy.

Voltmeters: ANSI C39.1; directreading, full range, indicating voltmeter with 4.5 inch
square recessed case and 250 degree scale, white dial with black figures and pointer,
120 volt, 60 Hertlz movement, 1 percent accuracy.

2.4 POWER METERS

A

8.

Watt-hour Meters and Wattmeters: ANSI/IEEE C12.1; three phase induction type with two
stators, each with current and potential coil, rated 5 amperes and 120 volts at 60 Hertz.
Meter suitable for connection to 3- and 4-wire circuits. Include potential indicating lamps;
adjustments for light and full load, phase balance, and power factor; four-dial clock
register; {integral demand indicator] [contact devices to operate remote impulse-totalizing
demand meter]; ratchels to prevent reverse rotation; rernovable meter with draw-out test
plug; semi-flush mounted case with matching cover.

Provide meters with appropriate multiplier tags.

25 METERING TRANSFORMERS

A

Current Transformers; ANSI C57.13; 5 ampere secondéry, wound type, with single
secondary winding and secondary shorting device, primary/secondary ratio as required,
burden and accuracy consistent with connected metering and relay devices, 60 Hertz.

Potential Transformers: ANS| C57.13; 120 volt tapped secondary, disconnecting type with
integral fuse mountings, primary/secondary ratio as required, burden and accuracy
consistent with connected metering and relay devices, 60 Heriz.

PART 3:EXECUTION

3.1 EXAMINATION

A.

B.

Specs. 6909

Verify conditions' of location,

Verify that surface is suitable for switchboard installation.

Distribution Switchboards
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32  PREPARATION
A Provide concrete housekeeping pad.
33 INSTALLATION

A. Install swilchboard in locations shown on Drawings, in accordance with manufacturer's
written instructions and NEMA PB 2.1.

B. Tighten accessible bus connections and mechanical fasteners after placing switchboard.

34 FIELD QUALITY CONTROL

A Perform field inspection and testing.

B. Inspect completed installation for physical damage, proper alignment, anchorage, and
grounding.

C. Measure insulation resistance of each bus section phase to phase and phase fo ground

for one minute each, at fest voltage of 1000 volts; minimum acceptable value for
insulation resistance is 2 megohms,

D, Check tightness of accessible bolted bus joints using calibrated forque wrench.
E. Physically test key interlock systems to insure proper function.

35 ADJUSTING
A, Adjust all operating mechanisms for free mechanical movement.
B. Tighten bolted bus connections in accordance with manufacturer's instructions.
C. Adjust circuit breaker trip and time delay settings in the field.

36  CLEANING

A Touch up scratched or marred surfaces to match original finish.

END OF SECTION

Specs. 6902 Distribution Switchboards
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PART 1:

SECTION 16440

DISCONNECT SWITCHES

GENERAL

1.1 WORK INCLUDED

A

B.

C.

Disconnect switches.

Fuses.

Enclosures.

1.2 REFERENCES

A

PART 2:

ANSI/UL 198C - High-Interrupting Capacity Fuses; Current Limiting Types.
ANSI/UL 198E - Class R Fuses.

FS W-F-870 - Fusehclders (For Plug and Enclosed Cartridge Fuses).

FS W-5-865 - Switch, Box, (Enclosed), Surface-Mounted.

NEMA KS 1 - Enclosed Switches.

PRODUCTS

21 ACCEPTABLE MANUFACTURERS - DISCONNECT SWITCHES

A

B.

C.

D.

Square D.
Westinghouse.
Siemens ITE.

General Electric.

22 DISCONNECT SWITCHES

A

Specs. 6909

Fusible Switch Assemblies: NEMA KS 1; FS W-5-865; quick-make, quick-break, load
interrupter enclosed knife switch with externally operable handle interlocked to prevent
opening front cover with switch in ON position, Handle lockable in OFF position. Fuse
Clips: FS W-F- 870.

Nonfusible Swilch Assemblies: NEMA KS 1; Type HD;, FS W-S-865; quick-make,
quick-break, load interrupter enclosed knife switch with extemally operable handle
interlocked to prevent opening front cover with switch in ON position. Handle lockable in
OFF position.

Disconnect Switches
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C. Enclosures: NEMA K3 1; Type 1, for interior dry locations; Type 3R for exterior or wet
locations.

D. Switch Ratings: Number of poles, voltage, current and horsepower rating as required for
particular installation.

2.3 ACCEPTABLE MANUFACTURERS - FUSES
A Littelfuse.
B. Gould Shawmut.
C. Bussman.

2.4 FUSES

A Fuses 600 Amperes and Less: ANSIUL 198C, Class J; ANSIHUL 198E, Class RK1;
current limiting, one-time fuse, 250, 600 volt.

B. Interrupting Rating: 200,000 rms amperes.
C. Size fuses based on motor nameplate rating.
PART 3: EXECUTION

3.1 INSTALLATION

A Install disconnect switches where indicated on Drawings.
B. Install fuses in fusible disconnect switches, otherwise required by Code.
C. Properly align swilches and support independent of the connecting raceway.

END OF SECTION

Specs. 6909 Disconnect Switches
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SECTION 16470

PANELBOARDS
PART 1: GENERAL
1.1 SECTION INCLUDES
A Branch circuit panelboards.
12 RELATED SECTIONS
A Section 16010 - Basic Electrical Requirements.
1.3 REFERENCES

A NECA {National Electrical Contractors Association) "Standard of Installation.”

B. NEMA AB 1 - Molded Case Circuit Breakers.

C. NEMA KS 1 - Enclosed Switches.

E. NEMA PB 1 - Panelboards.

D, NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of
Panelboards Rated 600 Volts or Less.

E. NFPA 70 - National Electrical Code.

14 SUBMITTALS

A Shop Drawings: Indicate outline and support point dimensions, voltage, main bus
ampacity, integrated short circuit ampere rating, circuit breaker and fusible switch
arrangement and sizes.

B. Manufacturers Installation Instructions: Indicate application conditions and limitations of
use stipulated by Product testing agency. Include instructions for storage, handling,
protection, examination, preparation, installation, and starting of Product.

1.5 PROJECT RECORD DOCUMENTS
A, Record actual locations of Products; indicate actual branch circuit arrangement.
1.6 OPERATION AND MAINTENANCE DATA

A Maintenance Data: Include spare parts data listing, source and cument prices of
replacement parts and supplies; and recommended maintenance procedures and
intervals.

1.7 QUALITY ASSURANCE

A Perform Work in accordance with NECA Standard of Installation.

Specs. 6908 Panelboards
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B.

Maintain one copy of each document on site.

1.8 QUALIFICATIONS

A

Manufacturer, Company specializing in manufacturing the Products specified in this

section with minimum five years documented experience.

1.9 REGULATORY REQUIREMENTS

A.

B.

Conform to requirements of NFPA 70.

Fumish products listed and classified by UL as suitable for purpose specified and
indicated.

1.10  FIELD MEASUREMENTS

A

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

manufacturer.

111 MAINTENANCE MATERIALS

A

B.

PART 2:

Provide maintenance materials as per owner requirernents.
Provide two of each panelboard key.

PRODUCTS

2.1 MANUFACTURERS

A,

B.

Square D, General Electric, Westinghouse, Siemens, Cutler Hammer.

Or equal.

22  BRANCH CIRCUIT PANELBOARDS

A

B.

Specs. 6909

Lighting and Appliance Branch Circuit Panelboards: NEMA PB1, circuit breaker type.

Panelboard Bus: Copper, ratings as indicated. Provide copper ground bus in each
panelboard.

Minimum integrated short circuit rating: 10,000 amperes rms symmetrical for 240 volt
panelboards; 14,000 amperes rms symmetrical for 480 volt panelboards, or as indicated
on drawings.

Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit
breakers, with common trip handle for all poles. Provide circuit breakers UL listed as
Type SWD for lighting circuits. Provide UL Class A ground fault interrupter circuit
breakers where scheduled. Do not use tandem circuit breakers,

Current Lirmniting Molded Case Circuit Breakers: NEMA AB 1. Provide circuit breakers
with integral thermal and instantaneous magnetic trip in each pole, coordinated with
automatically resefting current limiting elements in each pole. Interrupting rating 100,000

Panelboards
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PART 3:

symmetrical amperes, let-through current and energy level less than pemmitted for same
size Class RK-5 fuse.

Enclosure: NEMA PB 1, Type 1.

Cabinet box: 6 inches deep; width: 20 inches for 240 volt and less panelboards, 20 inches
for 480 volt panelboards.

EXECUTION

a1 INSTALLATION

A

B.

G.

Install panelboards in accordance with NEMA PB 1.1.

Install panelboards plumb. Install recessed panelboards flush with wall ﬁnisHes. Provide
supports as shown on drawings.

Height 6 ft to lop of panelboard; install panelboards taller than & ft with bottom no more
than 4 inches above floor.

Provide filler plates for unused spaces in panelboards.

Provide typed circuit directory for each branch circuit panelboard. Revise directory to
reflect circuiting changes required to balance phase loads.

Provide spare conduits out of each recessed panelboard to an accessible location above
ceiling. Minimum spare conduits: 5 empty 1 inch. Identify each as SPARE.

3.2 FIELD QUALITY CONTROL

A,

B.

Specs. 6309

Field inspection and testing will be performed as per owner requirement.

Measure steady state load currents at each panelboard feeder; rearrange circuits in the
panelboard to balance the phase loads to within 20 percent of each other. Maintain
proper phasing for multi-wire branch circuits.

Visual and Mechanical Inspection: Inspect for physical damage, proper alignment,

anchorage, and grounding. Check proper installation and tightness of connections for
circuit breakers, fusible switches, and fuses.

END OF SECTION

Panelboards
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SECTION 16480

MOTOR CONTROL
PART 1: GENERAL
1.1 WORK INCLUDED

A Manual motor starters.

B. Magnetic motor starters.

C. Combination magnetic motor starters.

12 RELATED WORK
A, Section 16010 — Basic Electrical Requirements.
1.3 REFERENCES

A ANSI/NEMA ICS 6 - Enclosures for Industrial Controls and Systems,

B. ANSI/IEEE 344 - Recommended Practices for Seismic Qualification of Class 1E
Equipment for Nuclear Power Generating Stations.

C. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service.

D. FS W-P-115 - Power Distribution Panel.

E. FS W-F-870 - Fuseholders (For Piug and Enclosed Cartridge Fuses).

F. FS W-5-865 - Switch, Box, (Enclosed), Surface-Mounted.

G: NEMA AB 1 - Molded Case Circuit Breakers.

H. NEMA ICS 2 - Industrial Control Devices, Controllers, and Assemblies.

. NEMA KS 1 - Enclosed Switches.

J. NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of

Panelboards Rated 600 Volls or Less.
14 SUBMITTALS

A Submit shop drawings and product data.

B. indicale on shop drawings, front and side views of moter control center enclosures with
overall dimensions. Include conduit entrance locations and requirements; nameplate
legends; size and number of bus bars per phase, neutral, and ground; electrical
characteristics including voltage, frame size and trip ratings, withstand ratings, and
time-current curves of all equipment and components.

Specs. 6909 Moator Control
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C. Provide product data on motor starters and combination motor starters, relays, pilot
devices, and swilching and overcurrent protective devices.

D. Submit manufacturers’ instructions under provisions of Division 1 General Requirements.
15 OPERATION AND MAINTENANCE DATA
A Submit operation and maintenance data.

B. lInclude sparé parts data fisting;, source and current prices of replacement parts and
supplies; and recommended maintenance procedures and intervals.

16 DELIVERY, STORAGE, AND HANDLING

A Deliver products to site.

B. Store and protlect products.

C. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy
canvas or heavy plastic cover to protect units from dirt, waler, 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 motor control center components,
enclosure, and finish.

1.7 SPARE PARTS

A Keys: Furnish 10 each to Owner.

B. Fuses: Fumish to Owner 2 spare fuses of each type and rating installed.
D. Fuse Pullers: Furnish one fuse puller to Owner.
PART 2: PRODUCTS

21 ACCEPTABLE MANUFACTURERS - MOTOR STARTERS
A Square D.
B. Westinghouse.
D. General Electric.
2.2 MANUAL MOTOR STARTERS
A Manual Motor Starter NEMA ICS 2; size M-0, 2 pole, AC general-purpose Class A
manually operated non-reversing full-voltage controller for induction motors rated in
horsepower, with overload relay, low voltage protection, red pilot light, auxiliary contacts,
and teggle operator.
B. Fractional Horsepower Manual Starter: NEMA ICS 2; AC general-purpose Class A
manually operated, 2 pole, fullvoltage controller for fractional horsepower induction

moters, with thermal overload unit, red pilot light, and toggle operator.

Specs. 6909 Motor Control
16480 - 2



D.

Molor Starting Switch: NEMA |CS 2; AC general-purpose Class A manually operated 2
pole, full-voltage controller for fractional horsepower induction motors, with themmnal
overload unit, low volfage protection, red pilot light, auxiliary contacts, and toggle operator.

Enclosure: ANSI/INEMA ICS 6; Type 1.

2.3 MAGNETIC MOTOR STARTERS

A

o

m

Magnetic Motor Starters: NEMA ICS 2; AC general-purpose Class A magnetic controller
for induction mofors rated in horsepower.

Full Voltage Starting: Non-reversing type.

Size: NEMA ICS 2; size as shown on Drawings.

Overload Relay. NEMA ICS 2; melting alloy.

Enclosure: NEMA ICS 6; Type 1.

Combination Motor Starters: Combine molor starters with fusible switch disconnect in
common enclosure. Combine motlor starters with disconnecting means, type as

scheduled.

Auxiliary Contacts: NEMA ICS 2; two and field convertible contacls in addition to seal-in
contact.

Pushbuttons: NEMA ICS 2; START/STOPR in front cover.

Indicating Lights: NEMA ICS 2; RUN: green in front cover.

Selector Switches: NEMA ICS 2; HAND/OFF/AUTO, locking type, in front cover.
Relays: NEMA ICS 2; as indicated on drawings.

Control Power Transformers: 120-volt secondary, sized as required, in each motor starter,
capacity as scheduled.

h2.4 CONTROLLER OVERCURRENT PROTECTICN AND DISCONNECTING MEANS

A

Specs. 6909

Molded Case Thermal-Magnetic Circuit Breakers: NEMA AB\1; FS W-C-375; circuit
breakers with integral thermal and instantaneous magnetfic trip in each pole.

Motor Circuit Protector. NEMA AB 1; FS W-C-375; circuit breakers with integral
instantaneous magnetic trip in each pole.

Nonfusible Switch Assemblies: NEMA KS 1; FS W-5-865; quick-make, quick-break, load
interrupter enclosed knife switch with externally operable handle. Provide interiock to
prevent apening front cover with switch in ON position. Handle lockable in OFF position.

Fusible Switch Assemblies: NEMA KS 1; FS W-8-865; quick-make, quick-break, load
interrupter enclosed knife switch with externally operable handle. Provide interlock to
prevent opening front cover with switch in ON position. Handle lockable in OFF paosition.
Fuse Clips: FS W-F- 870. Designed to accommoedate Class R or J fuses.

Motor Control
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2.5 ACCEPTABLE MANUFACTURERS - FUSES
A Bussman,
B. Gould Shawmut.
C. Littlefuse.

210 FUSES

A Fuses: ANSI/UL 198C, Class J; ANSI/UL 198E, As indicated on Drawings; dual element,
current limiting, time delay, one-time fuse, 600 volt,

D. Interrupting Rating: 200,000 rms amperes.
PART 3: EXECUTION

3.1 INSTALLATION

A Install motor control equipment in accordance with manufacturer's instructions.

B. Install fuses in fusible switches.

C. Select and install heater elements in motor starters to match installed motor
characteristics.

D. Motor Data: Provide neatly typed label inside each motor startér enclosure door identifying
motor served, nameplate horsepower, full load amperes, code letter, service factor, and
voltage/phase rating.

END OF SECTION

Specs. 6909 Motor Control
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SECTION 16485

CONTACTORS

PART 1: GENERAL

1.1

SECT!ON INCLUDES
A General purpose contaclors.

B. Lighting contactors.

1.2 REFERENCES
A ANSINEMA ICS 6 - Enclosures for Industrial Controls and Systems.
B. NEMA, ICS 2 - Industrial Control Devices, Controllers, and Assemblies.
C. ANSI/NFPA 70 - National Electrical Code.
1.3 SUBMITTALS
A Submit under provisions of Section 01300.
B. Product Data: Include dimensions, size, voltage ratings and current ratings.
C. Manufacturer's Instructions: Indicate application conditions and limitations of use
slipulated by product testing agency specified under Regulatory Requirements.
1.4 PROJECT RECORD DOCUMENTS
A Accurately record actual locations of each contaclor and indicate circuits controlled.
15 OPERATION AND MAINTENANCE DATA
A Maintenance Data: Include instructions for replacing and maintaining coil and contacts.
1.6 QUALIFICATIONS
A Manufacturer: Company specializing in manufacturing pro;iucts specified in this Section
with minimum five years documented experience.
17 REGULATORY REQUIREMENTS
A Conform to requirements of ANSI/NFPA 70.
B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for
purpose specified and shown.
Specs. 6909 Contractor
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PART 2:

PRODUCTS

2.1 MANUFACTURERS - GENERAL PURPOSE CONTACTORS

A

B.

C.

D.

Square D,

Siemens ITE.

General Electric.

Approved equal.

22 GENERAL PURPOSE CONTACTORS

m o O @

m

Description: NEMA ICS 2, AC general-purpose rnagnetic contactor.

Coil Voltage: 120 volts, 60 Hertz or as indicated on drawings.

Poles: Four or as indicated on drawings.

Size: 1 or as indicated on drawings.

Enclosure: ANSI/NEMA ICS 6, Type1 or as indicated on drawings.

Accessories:
1. Pushbutton: ON/OFF,
2. Selector Switch: ONJOFF/AUTOMATIC.
3. Indicating Light; RED.
4. Auxiliary Contacls: Two nomally open field convertible.

2.3 MANUFACTURERS - LIGHTING CONTACTORS

A
B.
c

D.

Square D.

Siemens ITE.

General Electric.

Approved equal.

24 LIGHTING CONTACTORS

Specs. 6909

Description: NEMA ICS 2, magnetic lighting contactor.

Configuration: Mechanically held, 2 and 3-wire control.

Coil Voltage: 120 volts, 60 Hertz or as indicaled on drawings.

Poles: Four or as indicated on drawings.

Contraclor
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E. Contact Rating: Match branch circuit overcurrent protection, considering derating for

continuous loads or as indicated on drawings.

F. Enclosure: ANSI/NEMA ICS 6, Type 1 or as indicated on drawings.

G. Accessories:
1. Pushbutton: ON/OFF.
2. Selector Switch: ON/OFF/AUTOMATIC.
3. Indicating Light: RED.

4. Auxiliary Contacls: Two normally open field convertible.

2.3 ACCESSORIES

A Pushbuttons and Selector Switches: NEMA [CS 2, heavy-duly type.

B. Indicating Lights: NEMA. ICS 2, push-to-test type.
A. Auxiliary Contacts: NEMA ICS 2, Class A300.
PART 3: EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.

END OF SECTION

Specs. 6909

Contractor
16485 -3






PART 1:

SECTION 16510

INTERIOR LUMINAIRES

GENERAL

1.1 SECTION INCLUDES

A

E.

F.

Interior luminaires and accessories.
Emergency lighting units.

Exit signs.

Ballasts.

Lamps.

l.Luminaire accessories.

12 REFERENCES

A

E.

F.

ANSI| C78.379 - Electric Lamps - Incandescent and High-Intensity Discharge Reflector
Lamps - Classification of Bearn Pattems.

ANSI C82.1 - Ballasts for Fluorescent Lamps -Specifications.

ANSI C82 4 - Ballasts for High-Intensity Discharge and Low Pressure Sodium Lamps
{Multiple Supply Type).

ANSI/NFPA 70 - National Electrical Code.
ANSI/NFPA 101 - Life Safety Code.

NEMA WD 6 - Wiring Devices-Dimensional Requirements.

1.3 SUBMITTALS

A

Shop Drawings: Indicale dimensions and components for each luminaire that is not a
standard product of the manufacturer.

Product Data; Provide dimensions, ratings, and performance data.

Manufacturer's Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency specified under Regulatory Requirements.

Manufacturer's Instructions: Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

1.4 PROJECT RECORD DOCUMENTS

A

Specs. 6909

Accurately record actual locations of each luminaire.

[nterior Luminaires
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1.5 QUALIFICATIONS
A, Manufacturer: Company specializing in manufacturing products specified in this Section
with minimum five years documented experience.
1.8 REGULATORY REQUIREMENTS
A. Conform to requirements of ANSI/NFPA 70.
B. Conform to requirements of NFPA 101.
C. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for
purpose specified and shown.
PART 2: PRODUCTS
24 LUMINAIRES
A, Fumish products as specified in schedule on Drawings.
B. Install ballasts, lamps, and specified accessories at factory.
22 EXIT SIGNS
A Manufacturers; Furnish products as specified on drawings.
B Description: Exit sign fixture.
C. Housing: Extruded aluminum or sheet steel.
D Directional Arrows: Universal type for field adjustment.
E. Mounting: Universal, for field selection.
F. Battery: 6 or 12 volt, nickel-cadmium or lead calcium type, with 1.5 hour capacity.
G. Battery Charger: Dual-rate type, with sufficient capacity to recharge discharged battery to
full charge within twelve hours.
H. Lamps: Manufacturers standard.
I Input Vollage: As indicated on Drawings.‘
23 BALLASTS
A, Fluorescent Ballast:
1. Description: ANSI 82.1, high power factor type electromagnetic ballast.
2. Provide ballast suitable for lamps specified.
3. Voltage: Match luminaire voltage.
Specs. 6908 Interior Luminaires
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4, Source Quality Control: Certify ballast design and construction by Certified Ballast
Manufacturers, Inc.

24 LAMPS
B. Fluorescent Lamp Manufacturers:;
1. Phillips
2. Sylania
3 General Electric
PART 3: EXECUTION

31 EXAMINATION

A Examine substrateand supporting grids for luminaires.

B. Examine each luminaire to determine suitability for lamps specified.
3.2 INSTALLATION

A Install in accordance with manufacturers instructions.

B. Install suspended luminaires and exit signs using pendants supported from swivel
hangers. Provide pendant length required to suspend luminaire at indicated height.

C. Support luminaires independent of ceiling framing.
D. l.ocate recessed ceiling luminaires as indicated on reflected ceiling plan.
E. Install surface mounted Juminaires and exit signs plumb and adjust fo align with building

lines and with each other. Secure to prohibit movement.

F. Exposed Grid Ceilings: Support surface mounted luminaires on grid ceiling directly from
building structure and provide auxiliary members spanning ceiling Ts. [Fasten surface
mounted luminaires to ceiling T using holts, screws, rivets, or suitable clips).

G. Install recessed luminaires to permit removal from below.

H. Install recessed luminaires using accessories and firesiopping materials to meet
regulatory requirements for fire rating.

i Install clips to secure recessed grid-supported luminaires in place.

J. Install wall mounted luminaires, emergency lighting units and exit signs at height as
indicated on Drawings.

K. Install accessories furnished with each luminaire.
L. Ceonnect [uminaires, emergency fighting units and exit signs to branch circuit outlets

provided under Section 16130.

Specs. 6909 Interior Luminaires
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M. Make wiring connections to branch circuit using building wire with insulation- suitable for
temperature conditions within luminaire.

N. Bond producls and metal accessories to branch circuit equipment grounding conductor.
0. Install specified lamps in each lumninaire, emergency lighting unit and exit sign.

33 FIELD QUALITY CONTROL

A Operate each luminaire after installation and connection. Inspect for proper connection
and operation.

3.4 ADJUSTING

A, Aim and adjust luminaires as indicated on Drawings and as directed.
C. Adjust exit sign directional arrows as indicated.
D. Relamp luminaires that have failed lamps at Substantial Completion.

35 CLEANING

A, Clean eleclrical parts to remove conduclive and deleterious materials.
B. Remove dirt and debris from enclosure.

C. Clean photometric control surfaces as recommended by manufacturer.
D. Clean finishes and touch up damage. |

36 DEMONSTRATION

A, Provide minimum of two hours demonstration of luminaire operation.

END OF SECTION
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SECTION 16530

SITE LIGHTING
PART 1 - GENERAL
1.1 SECTION INCLUDES
A Exterior luminaires and accessories.
B. Poles.
1.2 RELATED SECTIONS:
A Section 16010, Basic Eleclrical Reguirements.
B. Section 16123, Building Wire and Cable.
1.3 REFERENCES
A ANSI C78.379 - Elecfric Lamps - Incandescent and High-Intensity Discharge Reflector
Lamps - Classification of Beam Patterns. - '
B. ANSI C82.4 - Ballasts for High-Intensity-Discharge and Low-Pressure Sodium Lamps
{Multiple-Supply Type).
C. CEC - California Electrical Code.
1.4 DESIGN REQUIREMENTS
A Design and layout lighting system in conformance with |ES recommend procedures.
1.5 PERFORMANCE REQUIREMENTS
A Perimeter Area: Provide illumination levels and uniformity indicated on drawings.
16 SUBMITTALS
A Shop Drawings: Indicate dimensions and components for each luminaire which is not a
standard product of the manufacturer.
B. Product Data; Provide dimensions, ratings, and performance data.
C. Design Data: Include lighting calculations.
D. Test Reports: Indicate measured illumination levels.
E. Manufacturer's Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency specified under "Regulatory Requirements".
F. Manufacturer's Instructions: Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.
Specs. 6909 ' Site Lighling
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1.7 PROJECT RECORD DOCUMENTS

A,

Accurately record actual locations of each luminaire.

1.8 OPERATION AND MAINTENANCE DATA

A

Maintenance Dala: Include instructions for maintaining luminaires.

1.9 QUALIFICATIONS

A

Manufacturer: Company specializing in manufacturing products specified in this Section
with minimum five years experience.

1.10 REGULATORY REQUIREMENTS

A

Fumish praducts listed and classified by Underwriters Laboratories, Inc. as suitable for
purpose specified and shown.

1.11 DELIVERY, STORAGE, AND HANDLING

A
B.

Accept products on site. Inspect for damage.

Protect poles from finish damage by handling carefully.

1.12 COORDINATION

A

Fumish bolt ternplates and pole mounting accessories to installer of pole foundations.

1.13 EXTRA MATERIALS

A.

Provide two of each lamp type and wattage installed.

PART 2 - PRODUCTS

114 LUMINAIRES

A,

B
C.
D

2,

Fumish products as specified on Drawings.
Install ballasts and specified accessories at factory.
Lamp: One each.

Accessories:
Provide fuse and fuse holder.
Provide control as indicated on drawing.

1.15 BALLASTS

A,

Specs. 6909

High Intensity Discharge (HID) Ballast
Advance Transformer Co., Model.
Universal Mfg. Co., Mcdel.

General Electric.
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4. Description: ANSI CB2.4, mercury vapor, metal halide, low-pressure sodium, high-
pressure sodium or lamp ballast

Provide ballast suitable for lamps specified.

Voltage: Match luminaire voltage.
1.16 LAMPS

A High Intensity Discharge (HID) Metal Halide Lamp Manufacturers:
North American Phillips.
Sylvania.
General Electric.

PART 3 - EXECUTION
1.17 EXAMINATION
A Examine excavation and concrete foundation for lighting poles.

B. Examine each luminaire to determine suitability for lamps specified.

1.18 INSTALLATION

A Install in accordance with manufacturers' instructions.

B Install lighting poles at locations indicated.

c Install poles plumb. Provide double nuts to adjust plumb. Grouf around each base.
D. Instali lamps in each luminaire.

E. Bond luminaires metal accessories and metal poles to branch circuit equipment

grounding conductor. Provide supplementary grounding electrode at each pole,

1.18 FIELD QUALITY CONTROL

A. Operate each luminaire after installation and connection. Inspect for improper
conneclions and operation.
B. Measure illumination levels to verify conformance with performance requirements.

C. Take measurements during night sky, without moon or with heavy overcast clouds
effectively obscuring moon. .

1.20 ADJUSTING
A Aim and adjust luminaires to provide illumination levels and distribution as directed.
B. Relamp luminaires which have failed lamps at Date of Substantial Completion.

121 CLEANING

A, Clean electrical parts to remove conductive and deleterious materials.
B. Remove dirt and debris from enclosure.
Specs. 6909 Site Lighting
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C. - Clean photometric control surfaces as recommended by manufacturer.
D. Clean finishes and touch up damage.

END OF SECTION
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PART 1:

SECTION 16620

PACKAGED ENGINE GENERATOR SYSTEMS

GENERAL

1.1 SECTION INCLUDES

A

B.

C.

D.

Packaged engine generator set.
Exhaust silencer and fittings.
Remote centrol panel.

Battery and charger.

1.2 REFERENCES

A

NEMA AB1 -. Molded Case Circuit Breakers.

NEMA MG1 - Motors and Generators.

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximurn.)
NFPA 30 - Flammable and Combustible Liquids Code.

NFPA 70 - National Electrical Code.

NFPA 101 - Life Safety Code,

NFPA 110 - Emergency and Standby Power Systems.

1.3 SUBMITTALS

A

Specs. 6909

Shop Drawings: !ndicale electrical characteristics and connection requirements. Show
plan and elevation views with overall and interconnection point dimensions, fuel
consumption rate curves at various loads, ventilation and combustion air requirements,
electrical diagrams including schematic and interconnection diagrams.

Product Data: Provide data showing dimensions, weights, ratings, interconnection points,
and internal wiring diagrams for engine, generator, control panel, battery, battery rack,
battery charger, exhaust silencer, vibration isolators, day tank, and remote radiator.

Test Reports: Indicate results of performance testing.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of
use slipulated by Product testing agency. Include instructions for storage, handling,
protection, examination, preparation, installation, and starting of Product.

Manufacturer's Certificate; Certify that Products meet or exceed specified requirements.

Manufacturer's Field Reporis: Indicate procedures and findings.

Packaged Engine Generator Systems
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14 OPERATION AND MAINTENANCE DATA

A

B.

Operation Data: Include instructions for normal operation.

Maintenance Data: include instructions for routine maintenance requirements, service
manuals for engine and day tank, oil sampling and analysis for engine wear, and
emergency mainienance procedures.

1.5 QUALITY ASSURANCE

A

B.

E.

Perform Work in accordance with NFPA 110.
Comply with NFPA 110 requirements for Level 1 emergency power supply system.

Engine Exhaust Emissions: Comply with applicable state and local government
requirements.

Noise Emission: Comply with applicable state and local government requirements for
maximum noise level at adjacent property boundaries due to sound emitted by generator
set including engine, engine exhaust, engine cooling-air intake and discharge, and other
components of installation.

Maintain cne copy of document on site.

1.6 PROJECT CONDITIONS

A

Environmental Conditions: Engine-generator system shall withstand the following
environmental conditions without mechanical or electrical damage or degradation of
performance capability:

Ambient Temperature: 5 to 40 deg C.

Relative Humidity: 0 to 95 percent.

Altitude: Sea level to 1000 feet

17 QUALIFICATIONS

A,

Manufacturer: Company specializing in manufacturing the Preducts specified in this
section with minimum five years documented experience, and with service facilities within
100 miles of Project.

Supplier  Authorized distributor of specified manufacturer with minimum five years
documented experience. .

1.8 REGULATORY REQUIREMENTS

A

Specs. 6909

.An electric generating system, consisting of a prime mover, generator, govemnar,
coupling and all controls, must have been tested, as a complete unit,

Conform to requirements of NFPA 70, NFPA 110, and NFPA 101

Fumish Products listed and classified by Underwriters Laboraltories as suitable for
purpose specified and indicated.
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C. The generator set must meet EPA federal emission guidelines for stationary standby
power generation. )

D. The engine's exhaust emissions must meet current applicable EPA fier level
reguirements, :

E. The generator set must be SCAQMD certified and perritted pricr to installation.

1.9 PRE-INSTALLATION CONFERENCE
A, Convene one week prior to @mmencing work of this Section.
110 DELIVERY, STORAGE, AND HANDLING
A Deliver, stare, protect and handle products to site.
B. Accept unit on site on skids.. Inspect for damage.
C. Protect equipment from dirt and moisture by securely wrapping in heavy plastic.
111 MAINTENANCE SERVICE
A Fumish service and maintenance of engine generator for 90 days from Date of
Substantial Completion.
1.12  MAINTENANCE MATERIALS
A Provide maintenance materials.
B. Fumish one set of tools required for preventalive maintenance of the engine generator
system. Package lools in adequately sized metal tool box. '
1.13 EXTRA MATERIALS
A Provide two of each fuel, oil and air filter element.
B. Fuses: One for every 10 of each type and rating, but ﬁo fewer than one of each.
C. indicator Lamps: Two for every six of each type used, but no fewer than two of each.
PART 2: PRODUCTS
21 MANUFACTURERS
A. Caterpillar; Engine Division.
B. Kohler Power Systems, Inc.
C. Generac Power Systems.
b. Detroit Diesel.
Specs. 6909 Packaged Engine Generator Systems
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22 PACKAGE ENGINE GENERATOR SYSTEM
A Factory-assembled and -tested, engine-generator set
B. Mounting Frame: Maintain alignment of mounted components without depending on
concrete foundation; and have lifting attachments.

1. Rigging Diagram: Inscribed on metal plate permanently attached to mounting frame to
indicate location and lifting capacity of each lifting attachment and generator-set center
of gravity.

C. Capacities and Characteristics:

1.  Power Output Ratings: Nominal ratings as indicated.

2, OQutput Connections:; Three-phase, four wire.

3. Nameplates: For each major system component to identify manufacturer's name and
address, and modef and serial number of component.

D.  Generator-Set Performance:

1. Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage from no
load to full load.

2. Transient Voltage Performance: Not more than 20 percent variation for 50 percent
step-load increase or decrease. Voltage shall recover and remain wilhin the steady-
state operating band within three seconds.

3. GSleady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency from
no load to full load.

4. Steady-State Frequency Stability. When system is operating at any constant load
within the rated load, there shall be no random speed variations outside the steady-
stale operational band and no hunting or surging of speed.

5. Transient Frequency Performance: Less than 5 percent variation for 50 percent step-
load increase or decrease. Frequency shall recover and remain within the steady-state
operating band within five seconds.

6. OQOutput Waveform:; At no load, harmonic content measured line to line or line to neutral
shall not exceed 5 percent total and 3 percent for single hammonics. Telephone
influence factor, determined according to NEMA MG 1, shall not exceed 50 percent.

7. Suslained Short-Circuit Current: For a 3-phase, bolted short circuit at system output
terminals, system shall supply a minimum of 250 percent of rated full-load current for
not less than 10 seconds and then clear the fault automatically, without damage to
generator systern components.

8.  Start Time: Comply with NFPA 110, Type 10, system requirements.

23 ENGINE
A. Fuel: Fuel ¢il, Grade DF-2.
Specs. 6909 Packaged Engine Generator Systemns
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B.
C.

D.

Specs. 6909

1.

Y

2.

Rated Engine Speed: 1800 rpm.
Maximum Piston Speed for Four-Cycle Engines: 2250 fpm (11.4 m/s).

Lubrication System: The following items are mounted on engine or skid.

Filter and Strainer. Rated to remove 80 percent of particles 5 micrometers and
smaller while passing full flow.

Thermostatic Control Valve: Control flow in ‘system to maintain optimum ojl
temperature. Unit shall be capable of full flow and is designed to be fail-safe.

Crankcase Drain: Arranged for complete gravity drainage to an easily removable
container with no disassembly and without use of pumps, siphons, special tools, or
appliances.

Engine Fuel System:

Main Fuel Pump: Mounted on engine. Pump ensures adequate primary fuel flow
under starting and load conditions.

Relief-Bypass Valve: Automatically regulaies pressure in fuel line and returns excess
fuel to source.

Coolant Jacket Heater: Electric-immersion type, factory installed in coolant jacket system.
Comply with NFPA 110 requirements for Level 1 equipment for heater capacily.

" Governor: Mechanical.

Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine-
generator-set mounting frame and integral engine-driven coolant purmp.

Cootant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent
water, with anticorrosion additives as recommended by engine manufacturer.

Size of Radiator: Adequate to contain expansion of total system coolant from cold
start to 110 percent load condition.

Expansion Tank: Constructed of welded steel plate and rated to withstand maximum
closed-loop coolant system pressure for engine used. Equip with gage glass and
petcock.

Temperature Control; Selfcontained, thermostaticcontrol valve modulates coolant
flow automatically to maintain optimum constant coolant temperature as
recommended by engine manufacturer,

Cooclant Hose: Flexible assembly with inside surface of nonporous rubber and outer
covering of aging-, ultraviolet-, and abrasion-resistant fabric. Rating: 50-psig (345-
kPa) maximum working pressure with coolant at 180 deg F (82 deg C), and
noncokfapsible under vacuum. End Fittings: Flanges or steel pipe nipples with clamps
to suit piping and equipment connections.

Packaged Engine Generator Systems
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Specs. 6908

Muffler/Silencer: Critical type, sized as recommended by engine manufacturer and
selected with exbaust piping systern to not exceed engine manufacturer's engine
backpressure requirements. .

1.

2.

Minimum sound attenuation of 25 dB at 500 Hz.

Sound level measured at a distance of 10 feet (3 m) from exhaust discharge after
installation is complete shall be 85 dBA or less.

Muffler/Silencer: Industrial type, sized as recommended by engine manufacturer and
selected with exhaust piping system {o not exceed engine manufaciurer's engine
backpressure requirements:

1.

2.

Minimurn sound attenuation of 12 dB at 500 Hz.

Sound level measured at a distance of 25 feet (8 m) from exhaust discharge after
installation is complete shall be 87 dBA or less.

Air-Intake Filter: Standard duty, engine-mounted air cleaner with replaceable dry-filter
element and "blocked filter" indicator.

Starting System: 24V electric, with negative ground.

1.

Components: Sized so they will not be damaged during a full engine-cranking cycle
with ambient temperature at maximum specified in Part 1 "Project Conditions”.

Cranking Motor: Heavy-duly unit that automatically engages and releases from
engine flywhee! without binding.

Cranking Cycle: As required by NFPA 110 for system level specified.

Battery: Adequate capacity within ambient temperature range specified in Part 1
"Project Conditions" to provide specified cranking cycle at least twice without
recharging.

Battery Cable; Size as recommended by engine manufacturer for cable length
indicated. Include required interconnecting conductors and conneclion accessories.

Battery Compartment: Factory fabricated of metal with acid-resistant finish and
_thermal insulation. Thermostatically controlled heater shall be arranged to maintain
battery above 10 deg C regardiess of extemal ambient temperafure within range

- specified in Part 1 "Project Conditions” Aricle. Include accessories required to

support and fasten batteries in place.

Battery-Charging Altemator: Factory mounted on engine with solid-state voltage
regulation and 35-A minimum continuous rating.

Baltery Charger: Current-limiting, automatic-equalizing and float-charging type. Unit
shall comply with UL 1238 and include the following features:

a. Operation: Equalizing-charging raie of 10 A shall be initiated automatically after
battery has lost charge until an adjustable equalizing voltage is achieved at
battery terminals. Unit shall then be automatically switched to a lower float-
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charging mode and shall continue to operate in that mode until battery is
discharged again.

b. Autornatic Temperature Compensation: Adjust float and equalize voltages for
variations in ambient temperature from minus 40 deg C to plus 60 deg C to
prevent overcharging at high temperatures and undercharging at low
temperatures.

c. Automatic Voltage Regulation: Maintain constant cutput voltage regardless of
input voltage variations up to plus er minus 10 percent.

d. Ammeter and Volimeter: Flush mounted in door. Meters shall indicate charging
rates.

e, Safety Functions: Sense abnormally low battery voltage and close contacts
providing low battery voltage indication on control and menitoring panel. Sense
high battery voltage and loss of ac input or dc output of battery charger. Either
condition shall close contacts that provide a battery-charger malfunction
indication at systemn control and monitoring panel.

f.. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet.

24. FUEL OIL STORAGE

A

Provide a dual wall, maximum capacity of 60 gallon day tank. It shall be equipped with
the necessary openings including: Fill, vent, level, gauges, suction and return cpenings
and other items necessary to comply with local codes. Flex fuel lines with sufficient strain
relief to be provided. Tank rupture indication shall- be provided and alarmed through the
use of a dry set of contacts for remote annuciation and a local alarm push-to-test
indicating light. Finish interior with a rust-preventative coating. Include baffle to separate
hot and cold fuel.

Tank to be setup in a day tank configuration, [t shall have a return pump plumbed to be
connected to an above underground main fuel tank. Normal day tank automalic controls
and sensors shall be factory installed. Day tank control panel shall be equipped wilh
manual operating switches. )

Provide day tank with an Extreme Low Level sensor with kill switch to prevent oxygen
from entering the fuel lines.

Comply with NFPA 30 and with containment provisions to comply with requirements of
authorities having jurisdiction.

Coordinate with main fuel storage tank confractor to provide all necessary piping
connections to the main fuel tank.

2.5 CONTROL AND MONITORING

A,

Specs. 6209

Automatic Starting System Sequence of Operation: When mode-selector switch on the
control and moenitering panel is in the automatic position, remote-control contacts in one
or more separate automatic transfer switches initiate starting and stopping of generator
set. When mode-selector switch is switched to the on position, generator set starls. The
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Specs. 6909

off position of same switch initiates generator-set shutdown. When generator set is
running, specified system or equipmenit failures or derangements autemnatically shut down
generator set and initiate alarms. Operation of a remote emergency-stop switch also
shuts down generator set

Manual Starting System Sequence of Operation: Switching on-off switch on the generator
control panel to the on position starts generator set The off position of same switch
initiates generator-set shutdown. When generator set is running, specified system ar
egquipment failures or derangements automatically shut down generator set and initiate
alarms. Operation of a remote emergency-siop switch also shuts down generator set.
Configuration: Operating and safety indications, protective devices, basic system controls,
and engine gages shall be grouped in a common control and monitoring panet mounted
on the generator sel. Mounting method shall isolate the control panel from generator-set
vibration.
Configuration: Operating and safety indications, protective devices, basic system controls,
engine gages, instrument transformers, generator disconnect swilch or circuit breaker,
and other indicated components shall be grouped in @ combination control and power
panel. Control and monitoring section of panel shall be isolated from power sections by
steel barriers. Panel features shall include the following:
1. Wall-Mounting Cabinet Construction: Rigid, self-supporting steel unit complying with
NEMA ICS 6. Power bus shall be copper. Bus, bus supports, control wiring, and
temperature rise shall comply with UL 891.

2. Swilchboard Construction: Freestanding unit complying with Division 16 Section
"Swilchboards™,

3. Switchgear Construction: Freestanding unit complying with Division 16 Section "Low-
Voltage Switchgear”.

4. Curent and Potential Transformers: Instrument accuracy class.

Indicating and Protective Devices and Controls: As required by NFPA 110 for Level 1
system, and the following:

1. AC voltmeter.

2. AC ammeter.

3. AC frequency meter.
4. DC voltmeter (alternator baftery charging).

5. Engine-coolant temperature gage.

6. Engine lubricating-oil pressure gage.

7. Running-time meter.

8. Ammeter-voltmeler, phase-selector swiltch(es).
9. Generator-voltage adjusling rheostat.

Packaged Engine Generator Systems
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10. Fuel tank derangement alarm.
11. Fuel tank high-evel shutdown of fuel supply alarm.
12. Generator overload.
F. Indicating and Protective Devices and Controls:
1. AC voltmeter.
2. AC ammeter.
3. AC frequency meter,
4, DC voltmeter (altemmator battery charging).
5. Engine-coclant temperature gage.
6. Engine lubricating-oil pressure gage.
7. Running-time meter.
8. Ammeter-voltmeter, phase-selector switch(es).
9. Generalor-voltage adjusting rheostat.
10. Start-stop switch.
11. .Over-speed shutdown device.
12. Coolant high-temperature shutdown device.
13. Coolant low-level shutdown device.
14. Qil low-pressure shutdown device.
15. Fuel tank derangement alarm.
16. Fuel tank high-level shutdown of fuel supply alarm.
17. Generaltor overload.

G. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and
include wiring required to support specified items. Locate sensors and other supporting
items on engine or generator, unless otherwise indicated.

H. Connection to Data Link: A separate terminal block, factory wired to Form C dry contacts,
for each alarm and status indication is reserved for conneclions for data-link transmission

of indications to remote data terminals.

1. Common Remote Audible Alarm: Comply with NFPA 110 requirements for Level 1
systems. Include necessary contacts and terminals in control and monitoring panel.

1. Overcrank shutdown.

Specs. 6809 Packaged Engine Generatar Systems
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2. Coolant low-temperature alarm.

3. Control switch not in auto position.

4. Battery-charger malfunction alarm.

5. Battery low-voltage alarm.

Common Remote Audible Alarm: Signal the occumrence of any events listed below without
differentiabing between event types. Connect so that after an alarm is silenced, clearing of
initiating condition will reactivate alarm until silencing switch is reset.

1. Engine high-temperature shutdown.

2. Lube-oil, low-pressure shutdown.

3. Overspeed shutdown.

4, Remofe emergency-stop shutdown.

5. Engine high-temperature prealarm.

6. Lube-oil, low-pressure prealarm.

7.  Fuel tank, low-fuel level.

8. Lowcoolant level.

Remote Alarm Annunciator; Comply with NFPA 99. An LED labeled with proper alarm
conditions shall identify each alarm event and a common audible signal shall sound for
each alarm condition. Silencing swilch in face of panel shall silence signal without altering
visual indication. Connect so that after an alarm is silenced, clearing of initiating condition
will reactivate alarm until silencing swilch is reset. Cabinet and faceplate are surface-or

flush-mounting type to suit mounting conditions indicated.

Remote Emergency-Stop Switch: Flush; wall mounted, unless otherwise indicaled; and
labeled. Push button shall be protected from accidental operation.

26 GENERATOR OVERCURRENT AND FAULT PROTECTION

A

Specs. 6809

Generator Circuit Breaker: Molded-case, thermal-magnetic type; 100 percent rated,
complying with NEMA AB 1 and UL 489.

1. Tripping Characteristic: Designed specifically for generator protection.
2. Trp Rating: Matched to generator rating.

3. Shunt Trip: Connected to trip breaker when generator set is shut down by other
protective devices.

4. Mounting: Adjacent to or integrated with control and monitoring panel.

Generator Protector: Microprocessor-based unit shall continuously monitor current level in
each phase of generator cutpu!, integrate generator heating effect over time, and predict
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—

when thermal damage of altemator will occur. When signaled by generalor protector or
other generator-set protective devices, a shunt-trip device in the generator disconnect
switch shall open the switch to disconnect the generator from load circuits. Protector shall
perform the following functions:

1. Initiates a generator overload alarm when generater has operated at an overload
equivalent to 110 percent of full-rated load for 60 seconds. Indication for this alarm is
integrated with other generator-set malfunction alarms.

2. Under single or three-phase fault conditions, regulates generator to 300 percent of
rated full-load current for up to 10 seconds.

As overcurrent heating effect on the generator approaches the thermal damage point of
the unit, protector switches the excitation system off, opens the generator disconnect
device, and shuts down the generator set. '

3. Senses clearing of a fault by other overcurrent devices and controls recovery of
rated voltage to avoid overshoot.

Ground-Fault Indication: Comply with NFPA 70, "Emergency System" signals for ground-
fault Integrate ground-fault alarm indication with other generator-set alarm indications.

27 GENERATOR, EXCITER, AND VOLTAGE REGULATOR

A

B.

Specs. 6209

Comply with NEMA MG 1.

Drive; Generator shaft shall be directly connected to engine shaft. Exciler shall be rotated
integrally with generator rotor.

Electrical Insulation: Class H or Class F.

Stator-Winding Leads: Brought out to terminal box to permit future reconnection for other
voltages if required.

Construction shall prevent mechanical, electrical, and thermal damage due to vibration,
overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated
capacity.

Enclosure: Dripproof.

Instrument Transformers; Mounted within generator enclosure.

Voltage Regulator: Solid-state type, separate from exciter, providing performance as
specified.

1. Adjusting rheostat on control and monitoring panel shall provide plus or minus 5
percent adjustment of output-voltage operating band.

Strip Heater; Thermostaticially cantrolled unit arranged to maintain stator windings above
dew paint.

Windings: Two-thirds pitch stator winding and fully linked amortisseur winding.
Subtransient Reactance: 12 percent, maximum.
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28 MOTORS

A

General requirements for motors are specified in Division 15.

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven
ioad will not require motor to operate in service factor range above 1.0

2. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are
specified in Division 16 Seclions.

28 VIBRATION ISOLATION DEVICES

A,

Elastomeric Isolator Pads: Oil-and water-resistant elastomer or natural rubber, amanged
in single or multiple layers, molded with a nonslip pattern and galvanized-steel baseplates
of sufficient stiffness for unifortn loading over pad area, and facltory cut to sizes that
match requirements of supporied equipment.

1. Material: Standard neoprene.
2. Burometer Rating: 30.
3. Number of Layers: One.

Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic
restraint

1. Housing: Steel with resilient vertical-imit stops to prevent spring extension due to
wind loads or if weight is removed; factory-drilled baseplate bonded to 1/4-inch-(6-
mm-) thick, elastomeric isolator pad allached to baseplate underside; and
adjustable equipment mounting and leveling bolt that acls as blocking during
installation.

2 Outside Spring Diameter; Not less than 80 percent of compressed height of the
spring at rated load.

3. Minimum Additional Travel: 50 percent of required deflection at rated load.
4, Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure,

2.10  FINISHES

A

Indoor and Outdoor Enclosures and Components: Manufacfurer's standard finish over
corrosion-resistant pretreatment and compatible primer,

211 SOURCE QUALITY CONTROL

A

Specs. 6909

Prototype Testing: Factory test engine-generator set using same engine maodel,
constructed of identical or equivalent components and equipped with identical or
equivalent accessories.

1. Tests; Comply with NFPA 110, Level 1 Energy Converters and with IEEE 115.

Packaged Engine Generator Systems
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B.

Project—Speciﬁé Equipment Tests: Before shipment, factory test engine-generator set and

other systemn components and accessories manufactured specifically for this Project Perform tests at
rated load and power factor. Include the following tests:

PART 3:

1. Tests: Comply with NFPA 110, Level 1 Energy Converters and with [EEE 115,

2,  Test components and accessories furnished with installed unit that are not identical
to those on tested prototype to demonstrate compatibility and reliability.

3. Fullload run.

4. Maximum power.

5. Voltage regulation.

6.  Transient and steady-state governing.
7. Single-step load pickup.

8. Safety shutdown.

9.  Provide 14 days' advance notlice of tests and opportunity for observation of tests by
Owner's representative.

10. Report factory test resulis within 10 days of cormnpletion of test.

EXECUTION

3.1 EXAMINATION

A

C.

Examine areas, equipment bases, and conditions, with Installer present, for compliance
with requirements for instaliation and other conditions affecting packaged engine-
generator performance.

Examine roughing-in of piping systems and electrical connections. Verify actual locations
of connections before packaged engine-generator installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A

Specs. 6909

Comply with packaged engine-generator manufacturers' written installation and alignment
instructions and with NFPA 110,

Install packaged engine generator to provide access, without removing connections or
accessories, for periodic maintenance.

Install packaged engine generator with elastomeric isolator pads having a minimum
deflection of 1 inch on 4-inch-(100-mm-} high concrete base. Secure sets to anchor bolts
installed in concrete bases. Concrete base construction is specified in Division 26 Section
"Vibration and Seisrnic Controls for Electrical Systems.”

Packaged Engine Generator Systermns
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G.

Install Schedule 40, black steel piping with welded joints for cooling water piping between
engine-generator set and heat exchanger. Piping materials and installation requirements
are specified in Section "Hydronic Piping."

Install Schedule 40, black steel piping with welded joints for fuel piping between fuel day
tank, pumps and ownrers fuel storage tank.. Coordinate with fuel tank supplier
connection requirements, Piping materials and installation requirements are specified in
Section "Hydronic Piping."

Install Schedule 40, black steel piping with welded joints and connect to engine muffler.
Install thimble at wall. Piping shall be same diameter as muffler outlet, Flexible connectors
and steel piping materials and installation requirements are specified in Section "Hydronic
Piping.”

1. Install condensate drain piping to muffler drain outlet full size of drain connection
with a shuloff valve, stainless-steel flexible connector, and Schedule 40, black steel
pipe with welded joints. Flexible connectors and piping materials and installation
requirements are specified in Section "Hydronic Piping”.

Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not
specified to be factory mounted.

3.3 CONNECTIONS

A

G.

Piping installation requirements are specified in Division 15 Seclions. Drawings indicate
general arrangement of piping and specialties.

Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine
generator {o allow service and maintenance.

Connect cooling-system water piping to engine-generator set and heat exchanger with
flexible connectors.

Connect engine exhaust pipe to engine with flexible connector.
Connect fuel piping to engines with a gate valve and union and flexible connector.

1. Diesel storage tanks, tank accessories, piping, valves, and specialties for fuel
systems. o

Ground equiprment according to Division 16 Section "Grounding and Bonding for Electrical
Systems.”

Connect wiring according to Division 16 Section.

34 IDENTIFICATION

A

Identify system components according to Diviston 16 Section "ldentification for Electrical
Systerns.”

3.5 FIELD QUALITY CONTROL

A.

Specs. 6909

Testing Agency: Engage a qualified testing agency to perform tests and inspections and
prepare test reports.
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Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust components, assemblies, and equipment installations, including
connections. Report results in writing.

Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including
connections, and to assist in testing.

Tests and Inspections:

1. Perform lests recommended by manufacturer and each electrical test and visual
and mechanical inspection,(except those indicated to be optional) for "AC
Generators and for Emergency Systems” specified in NETA Acceptance Testing
Specification. Certify compliance with test parameters.

2 Simulate loss of normal power and demonstralte ability of generator to make a cold
start, get up to rated load and frequency, and transfer load via the automatic
transfer switch to the generator with 8 seconds, recording voltage, frequency,
current, and KW simultaneously on a digital chart recorder.

3 NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are
additional to those specified here including, but not limited to, single-step full-oad
pickup test.

4, Battery Tests: Equalize charging of battery cells according to manufacturer's written
instructions. Record individual cell voltages.

a. Measure charging veltage and voltages between available battery terminals for
full-charging and float-charging conditions. Check electrolyte level and specific
gravity under both conditions.

b. Test for contact integrity of all connectlors. Perform an integrity load test and a
capacity load test for the battery.

c. Verify acceptance of charge for each element of the battery after discharge.
d. Verify that measurements are within manufacturer's specifications.

5.  Battery-Charger Tests: Verily specified rates of charge for both equalizing and float-
charging conditions.

6. System Integrity Tests: Methodically verify proper installation, connection, and
integrity of each element of engine-generator system before and during systern
operation. Check for air, exhaust, and fluid leaks.

7.  Exhaust-System Back-Pressure Test: Use a manometer with a scale exceeding 40-
_inch wg {120 kPa). Connect to exhaust line close to engine exhaust manifold. Verify
that back pressure at full-rated load is within manufacturer's written allowable limits

for the engine.

8. Exhaust Emissions Test: Comply with applicable government test criterfa.

Packaged Engine Generator Systems
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9.  Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to
measure voltage and frequency transients for 50 and 10D percent step-load
increases and decreases, and verify that performance is as specified.

10. Harmonic-Content Tests: Measure harmonic content of output voltage under 25
percent and at 100 percent of ralted linear load. Verify that harmonic content is
within specified limits.

11.  Noise Level Tests: Measure A-weighted level of noise emanating from generator-
set installation, including engine exhaust and cooling-air intake and discharge, at
four locations on the property line, and compare measured levels with reguired
values.

Coordinate tests with tests for transfer switches and run them concumrently.

Test instruments shall have been calibrated within the last 12 months, traceable to
standards of NIST, and adequate for making positive observation of test results. Make
calibration records available for examination on request

Leak Test: After installalion, charge system and test for leaks. Repair leaks and retest
until no leaks exist

Qperational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Remove and replace malfunctioning units and retest as specified above.

Retest. Correct deficiencies identified by tests and observations and retest unfil specified
requirements are met

Report results of tests and inspections in writing. Record adjustable relay settings and
measured insulation resistances, time delays, and other values and observaticns. Attach
a label or tag to each tested component indicating satisfactory completion of tests.

Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perforn an infrared scan of each power wiring termination and each bus
connection. Remove all access panels so terminations and connections are accessible to
portable scanner.

1. Foliow-up Infrared Scanning: Perform an additional follow-up infrared scan 11
months after date of Substantial Completion.

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

3. Record of Infrared Scanning: Prepare a certified report that identifies terminations
and conneclions checked and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and cbservations after remedial
action, )

Packaged Engine Generator Systems
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3.6 DEMONSTRATION

A

Specs. 6909

Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain packaged engine generators. Refer to Division
01 Section "Demonstration and Training."

END OF SECTION

Packaged Engine Generator Systems
16620 - 17






SECTION 16630

AUTOMATIC TRANSFER SWITCH

PART 1: GENERAL
1.1 SECTION INCLUDES

A, Automatic transfer switch rated 600V and less.
1.2 SUBMITTALS

A Product Data: Include rated capacities, weights, operating characteristics, furnished
specialties, and accessories.

B. Shop Drawings: Dimensioned plans, elevations, sections, and details showing minimum
clearances, conductor entry provisions, gutter space, installed features and devices, and
material lists for each swilch specified.

C. Manufacturer Seismic Qualification Certification: Submit cerification that transfer
swilches accessories, and components will withstand seismic forces defined in Section
"Vibration and Seismic Controls for Electrical Systems." include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test
of assembled components or on calculation. ’

2.. The term "withstand" means "the unit will remain in place without separation of any
parts from the device when subjected to the seismic forces specified and the unit will
be fully operationatl after the seismic event."

D. Dimensioned Drawings of Equipment Unit: [dentify center of gravity and locate and
describe mounting and anchorage provisions.

E. Detailed description of equipment anchorage devices on which he certification is based.
F. Field quality-conlrol test reports.
G. Operation and maintenance data.
13 QUALITY ASSURANCE
A. Electrical -C-omponents, 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 NEMA ICS 1.
C. Comply with NFPA 70.
D. Comply with NFPA 99.
E. Comply with NFPA 110.
Specs. 6308 ‘ Automatic Transfer Switch
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F. Cornply with UL 1008 unless requirements of these Specifications are stricter.
PART 2: PRODUCTS
21 MANUFACTURERS
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:

B, Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Contactor Type Transfer Switch:
a. Russelectric
b. ASCO
c. Approved generator manufacturer's standard unit.
22 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS
A Indicated Current Ratings: Apply as defined in UL 1008 for continuous kading and total
system transfer, including tungsten filament lamp loads not exceeding 30 percent of
switch ampere rating, unless otherwise indicated,
B. Tested Fault-Current Closing and Withstand Ratings: Adequate for duty imposed by
protective devices at installation locations in Project under the fault conditions indicated,

based on testing according to UL 1008.

1. Where transfer swilch includes internal fault-current protection, rating of switch and trip
unit combination shall exceed indicated faultcurrent value at installation location.

C. Sclid-State Controls: Repetitive accuracy of all settings shall be plus or minus 2 percent
or better over an operating ternperature range of minus 20 to plus 70 deg C.

D. Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage-
surge withstand capability requirements when tested according to |EEE C62.41.
Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1.

E. Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or
electric-motor-operated mechanism, mechanically and electrically interiocked in baoth
directions.

F. Switch Charactenistics: Designed for continvous-duly repetitive transfer of full-rated

current between aclive power sources.

1. Limitation; Switches using molded-case switches or circuit breakers or insulated-case
circuit-breaker components are not acceptable.

2.  Switch Action: Double throw; mechanically held in both directions.,

Specs. 6909 Automaltic Transfer Switch
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3. Contacts: Silver composition or silver alloy for load-current switching. Conventional
automatic transfer-switch units, raled 225 A and higher, shall have
separate arcing contacts.

G. Neutral Switching. Where four-pole swilches are indicated, provide neutral pole swilched
simultaneocusly with phase poles.

H. Neutral Terminal; Solid and fully rated, unless otherwise indicated.

k. Oversize Neutral: Ampacity and switch rating of neutral path through units indicated for
oversize neutral shall be double the nominal rating of circuit in which switch is installed.

J. Battery Charger: For generator starting batteries.
1. Floattyperated 10A. °
2. Ammeter to display charging current.
3. Fused ac inputs and d¢ cutputs.

K. Enclosures; General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL
508, unless otherwise indicated.

23 AUTOMATIC TRANSFER SWITCHES
A Comply with Level 1 equipment according to NFPA 110.

B. Switching Arrangement: Double-throw type, incapable of pauses or intermediate position
stops during normal functioning, unless otherwise indicated.

C. Signal-Before-Transfer Contacts: A set of nomally open/normally closed dry contacts
operates in advance of retransfer to normal source. Interval is adjustable from 1 to 30
seconds.

D. Transfer Switches Based on Molded-Case-Switch Components: Comply with NEMA AB
1, UL 489, and UL 869A.

E. InPhase Monitor: Factory-wired, intemal relay controls transfer so it occurs only when the
two sources are synchronized in phase.

F. Motor Disconnect and Timing Relay: Controls designate starters so they disconnect
motors before transfer and reconnect them selectively at an adjustable time interval after
transfer. Time delay for reconnecling individual motor loads is adjustable between 1 and
60 seconds, and settings are as indicated.

G. Programmed Neutral Switch Position: Switch operator has a prograrmmed neutral position
amanged to provide a midpoint between the two working switch positions, with an
intentional, ime-controlled pause at midpoint during transfer.

H. Automatic Transfer-Swilch Features:

1. Undervoltage Sensing for Each Phase of Normal Source: Sense low phase-toground

voltage on each phase. Pickup voltage shall be adjustable from 85 to 100 percent of

Specs. 6909 Automatic Transfer Switch
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10.

11.

12,

13.

nominal, and dropout voltage is adjustiable from 75 to 98 percent of pickup value.
Factory set for pickup at 90 percent and dropout at 85 percent.

Adjustable Time Delay: For override of normal-source voltage sensing to delay transfer
and engine start signals. Adjustable from zero to six seconds, and factory set for one
second.

Voltage/Frequency Lockout Relay: Prevent premature fransfer to generator. Pickup
voltage shall be adjustable from 85 to 100 percent of nominal. Factory set for pickup at
a0 percent. Pickup frequency shall be adjustable from 90 to 100 percent of nominal.
Factory set for pickup at 95 percent.

Time Delay for Retransfer to Normal Source: Adjustable from 0 fo 30 minutes, and
factory set for 10 minutes to automatically defeat delay on loss of voltage or sustained
undervoltage of emergency source, provided normal supply has been restored.

Test Switch: Simulate hormal-source failure.

Switch-Position Pilot Lighls: Indicate source to which load is connected.

Source-Available Indicating Lights: Supervise sources via transfer-switch normal-and
emergency-source sensing-circuits.

a. Normal Power Supervision: Green light with nameplate engraved "Normal Source
Available."

h. Emergency Power Supervision: Red light with nameplate engraved "Emergency
Source Available.”

Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw contacts
for each switch position, rated 10 A at 240-V ac.

Transfer Override Switch: Overrides automatic retransfer control so automatic transfer
switch will remain connected to emergency power source regardless of condition of
normal source, Pilot light indicates override status.

Engine Starting Contacts: One isolated and normally closed, and one isclated and
normally open; rated 10 A at 32-V dc minimum,

- Engine Shutdown Contacts: Instantaneous; shall initiate shutdown sequence at remote

engine-generator controls after retransfer of load to normal source.

Engine Shutdown Contacts: Time delay adjustable from zero to five minules, and
factory set for five minutes. Contacts shall initiate shutdown at remote engine-
generator controls after retransfer of load to normal source.

Engine-Generator Exerciser. Solid-state, programmable-time switch starts engine
generator and transfers load to it from normal source for a preset time, then
retransfers and shuts down engine after a preset cool-down period. Initiates exercise
cycle at preset intervals adjustable from 7 to 30 days. Running periods are adjustable
from 10 to 30 minutes. Factory settings are for 7-day exercise cycle, 20-minute running
pertod, and 5-minute cool-down period. Exerciser features include the following:

Automaltic Transfer Switch
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a. Exerciser Transfer Seleclor Switch: Permits selection of exercise with and wilhout
load transfer.

b.  Push-button programming control with digital display of seftings.

c. Infegral battery operation of time switch when normal control power is not
available.

24 SOURCE QUALITY CONTROL
A. Factory test and inspect compenents, assembled swilches, and associated equipment
Ensure proper operation. Check transfer time and voltage, frequency, and time-delay
settings for compliance with specified requirements. Perform dielectric strength test
complying with NEMA 1CS 1.
PART 3: EXECUTION
31 INSTALLATION

A Design each fastener and support to carry load indicated by seismic requirements and
according to seismic-restraint details.

B. Floor-Mounting Switch: Anchor to floor by bolting.

1. Concrete Bases: 4 inches (100 mm) high, reinforced, with chamfered edges. Extend
base no more than 4 inches (100 mm) in all directions beyond the maximum
dimensions of swilch, unless otherwise indicated or unless required for seismic
support. Construct concrete bases according to Division 16 Section "Hangers and
Supports for Electrical Systems.”

C. Identify components according to section "ldentification for Electrical Systems.”
b. Set field-adjustable intervals and delays, relays, and engine exerciser clock.

3.2 CONNECTIONS

Al Ground equipment according to Division 16 Section 16170 "Grounding and Bonding for
Electrical Systems.”

B. Connect wiring according to Division 16 Section 16123 "Electrical Wire and Cables."
3.3 FIELD QUALITY CONTROL
A. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust components, assemblies, and eguipment installations, including
connections. Report results in writing.
B. Perform tests and inspections and prepare test reports.
1. Manufacturer's Field Service: Factory-authorized service representative to inspect

components, assemblies, and equipment installation, including conneclions, and to
assist in testing.

Specs. 6909 Automatic Transfer Switch
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After installing equipment and after electrical circuitry has been energized, test for
compliance with requirements.

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

Measure insulation resistance phase-to-phase and phase-to-ground with insulation-
resistance tester. Use test voltages and procedure recemmended by manufacturer.
Comply with manufacturer's specified minimum resistance.

a. Check for gleclrical continuity of circuits and for shorl circuits.

b. Inspect for physical damage, proper installation and connection, and integrity of
barriers, covers, and safety features,

¢. Verify that manual transfer warnings are properly placed.
d. Perform manual transfer operation.

After energizing circuits, demonstrate interlocking sequence and cperational function
for each switch at ieast three times.

a. Simulate power failures of normal source to automalic transfer swilches and of
emergency source with normal source available.

b. Simulate loss of phase-to-ground voltage for each phase of normal source.
¢.  Verify time-delay settings.

d. Verify pickup and dropout voltages by data readout or inspection of control
seltings.

e. Perform contact-resistance test across main contacls and correct values
exceeding 500 microhms and values for 1 pole deviating by more tharn 50 percent
from other poles.

f.  Verify proper sequence and correct timing of automatic engine starting, transfer
time delay, retransfer time delay on restoration of normal power, and engine cool-
down and shutdown.

Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for
power delivery from both sources.,

Coordinate tests with tests of generator and run them concurrently.

Report results of tests and inspectlions in writing. Record adjustable relay settings and
measured insulation and contact resistances and time delays. Attach a label or tag to
each tested component indicating satisfactory cornpletion of tests.

Remove and replace malfunctioning units and retest as specified above.
JInfrared Scanning: After Substantial Completion, but not more than 80 days after Final

Acceptance, perform an infrared scan of each switch. Remove all access panels so joints
and connections are accessible to portable scanner.

Automatic Transfer Switch
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Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
switch 11 months after date of Substantial Completion.

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

Record of Infrared Scanning: Prepare a cerlified report that identifies switches
checked and that describes scanning results. Include notation of deficiencies detected,
remedial action taken, and observations after remedial action.

34 DEMONSTRATION

A

Specs. 6909

Engage a factory-authorized service representative to train Owner's maintenance
persennel to adjust, operate, and maintain transfer swilches and related equipment as
specified below. Refer to Division 01 Section "Demonstration and Training.”

Coordinate this training with that for generator equipment.

END OF SECTION
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SECTION 16721

FIRE ALARM SYSTEM
PART 1: GENERAL
1.1 SUMMARY
A. Section Includes:
1. Fire alarm control panels.
2 Manual fire alarm pull stations.
3. Automatic smoke and heat detectors.
4. Fire alarm signaling appliances.
5. Auxiliary fire alarm equipment.
B. Related Sections:
1. Section 16010, Basic Electrical Requirements.
2. Section 16110, Raceways and Boxes.

1.2 APPLICABLE STANDARDS AND REFERENCES

The complete instalfation shall confirm to the applicable sections of the following:
NFPA 70 - National Electrical Code.

NFPA 72 — National Fire Protection Association.

CEC - California Electrical Code.

CFC — California Fire Code, Title 24, Part 9.

NFPA 101 — Life Safety Code.

@ mmyu o ® »

Local Code Requirements..

1.3 SYSTEM DESCRIPTION

A. Fire Alafm System: NFPA 72 manual and local fire alarm systems with connections to central
station. Fire alarm systems shall be intelligent reporting, microprocessor controlled fire detection
systemns to be installed in accordance to the project specifications and drawings.

B. System Components:

1. The fire alarm system shall consist of, but not limited to, a programmable addressable
main control panel, remote annunciators, remote power supply units, smoke and heat

Specs. 6909 Fire Alarm System
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detectors, manual pull stations, duct detectors, fire sprinkler raiser tamper and flow
swilches, alarm hom and strobe units, and all necessary interfacing compenents.

2. The fire alarm system shall be an addressable type with corresponding addressable
inttiation devices.

14 SUBMITTALS

A. Shop Drawings: Submit complete 1/8" scale floor plans to show equipment locations, wiring
schematics, details, panels configuration and size, provide battery calculations, voltage drop
calculations, elevations of equipment, point-to-peint wiring diagrams and a point-to-point
schematics of circuits and zone schedules. Include front elevations, cabinet dimensions, type of
mounting, doars, barriers, catalog number of locks, and finishes for all terminal cabinets. Show
interfaces to existing building's equipment, identifying numbers of wires and termination
requirements. Responsibility for each end of the interfaces shall be noted.

B. Product Data: Provide electrical characteristics and caonneclion requirements. Provide complete
descriplive data indicating Underwriters' Laboratory and California State Fire Marshal listings for
all system component

C. TestReports: Indicate saﬁsfactory completion of required tests and inspections.

D. Manufacturer's Installation Instructions: Indicate application conditions and [imitations of use
stipulated by Product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of products.

E. Record and submit actual locations of initiating devices, signaling appliances, and end-of-line
devices.

Submit all operalting instructions! maintenance and repair procedures.

G. The Fire Alamm System shall be supplied form a single source and shall be labeled with the

manufacturers name and loego on all sysiem equipment and devices.
1.5 QUALITY ASSURANCE

A. Installer Work shall be done by qualified Contractor holding C-10 and other licenses required by
authorities having jurisdiction.

B. Manufacturer: Company specializing in manufacturing the products specified in this section with
minimum five years documented experience.

C. Conform to requirements of NFPA 70 and NFPA 101.

D. Furnish products listed and classified by UL and FM as suitable for purpose specified and
indicated.

E. CEC Compliance: Comply with applicable requirements.

F. Fumish service and maintenance of fire alarm system for THREE years from Date of Substantial
Completion.

G. The Contractor shall guarantee response to a “Trouble Call" within 24 hours after the receipt of
such a call.

Specs. 6809 Fire Alarm System
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16 EXTRA MATERIALS

A. Provide three of each type of avtomatic smoke detector.

B. Provide a full version of the program install in each fire alarm controi panel with full set of
instructions and manual how to edit and revise the program if needed by the County.

C. Provide additional software to enable the County to monitor system status of the fire alarm
systems on a Window base desktop personal computer.

PART2 -PRODUCTS
2.1 MANUFACTURERS

A. The products named in this section and the seclions governed by this section establish qualities
that substitutions must meet to be considered acceptable. The specified producls have also
been used in preparing the drawings and specifications, and therefore establish the basis for
equipment sizing, wire and cable design, power consumption, and other design parameters.

B. The following are acceptable manufacturers.

1. Edward Systems Technology (EST)
2. Notifier

3 Gamewell

4. Silent Knight

5, | or approvéd equal

C. The Contractor shall take full responsibility for all design, coordination, and cost associated with
pre-approved product substitutions including, but noet limited to:

1. Its integration into the fotal system including physical mounting space, electrical
interconnection, signal wiring, power, guality and other design considerations.

2. Any addiional materials, equipment, components, accessories, items required for
equivalent system operation and performance.

3 Provide all required system design documents and obtain approval from local fire
authority.

22 GENERAL EQUIPMENT AND MATERIAL

A. All equipment and components shall be new, and the manufacturers current model. The
materials, appliances, equipment and devices shall be tested and listed by a nationafly
recognized approvals agency for use as part of a protective signaling system, meeting the
National Fire Alarm Code.

B. Equipment and componenits shall be installed in strict compliance with manufacturers’
recommendations. Consult the manufacturer's installation manuals for all wiring diagrams,
schemalics, physical equipment sizes, etc., before beginning systemn installation.
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C. All equipment shall be attached to walls and ceiling/floor assemblies and shall be held firmly in
place (e.g., detectors shall not be supporied solely by suspended ceilings). Fasteners and
supports shall be adequate to support the required load.

23 CONDUIT AND WIRE

A Conduit;

1.

B. Wire:

Specs. 6909

Conduit shall be in accordance with The National Electrical Code {NEC), local and siate
requirements.

Where possible, all wiring shall be installed in conduit or raceway. Conduit fill shall not
exceed 40 percent of interior cross sectional area where three or more cables are
contained within a single conduit.

Cable must be separated from any- open conductors of power, or Class 1 circuits, and
shall not be placed in any conduit, junction box or raceway cortaining these conductors,
as per NEC Article 760-29.

Wiring for 24 volt control, alarm notification, emergency communication and similar
power-limited auxiliary functions may be run in the same conduit as inittating and signaling
line circuits. All circuits 'shall be provided wilh transient suppression devices and the
system shall be designed to permit simultaneous operation of all circuits without
interference or loss of signals.

Conduits shall not enter the Fire Alarm Control Panel {(FACP), or any other remotely
mounted Control Panel equipment or backboxes, except where conduit entry is specified
by the FACP manufacturer.

Conduit shall be 3/4 inch minimum.

All fire alarm system wiring shall be new.

Wiring shall be in accordance with local, state and national codes {e.g., NEC Article 760)
and as recommended by the manufacturer of the fire alarm system. Number and size of
conductors shall be as recornmended by the fire alarm system manufacturer, but not less
than 18 AWG for Initiating Device Circuits (IDC) and Signaling Line Circuits (SLC), and 14
AWG for Notification Appliance Circuits {NAC).

All wire and cable shall be listed and/or approved by a recognized testing agency for use
with a protective signaling system.

Wire and cable not installed in conduit shall have a fire resistance rating suitable for the
installation as indicated in NFPA 70 (e.g., FPLR).

Wiring used for the multiplex communication loop shall be twisted and shielded and
support a minimum wiring distance of 10,000 feet The system shall support up to 1,000
fi. of untwisted, unshielded wire. The system shall permit use of IDC and NAC wiring in
the same conduit with the communication loop.

All field wiring shall be completely supervised.
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-7.  The Fire Alarm Control pane! shall be capable of T-Tapping Class B (NFPA Style 4}

Signaling Line Circuits (SLC's). Systems which do not allow or have restrictions in, for
example, the amount of T-Taps, length of T-Taps etc., are not acceptable.

. Terminal Boxes, Junction Boxes and Cabinets: All boxes and cabinets shall be UL listed for their

use and purpose.

Initiating circuits shall be arranged to serve like categories (manual, smoke, water fiow). Mixed
category circuitry shail not be permitted except on signaling line circuils connected to intelligent
reporting devices.

The FACP shall be connected to a separate dedicated branch circuit, maximum 20 amperes. This
circuit shall be labeled at the power panel as FIRE ALARM DEVICE. FACP primary power
wiring shall be 12 AWG. The FACP cabinet shall be grounded securely to either a cold water pipe
or grounding rod.

FIRE ALARM CONTROL PANEL (FACP)

The FACP shall be of modular censtruction and shall contain a2 microprocessor based Central
Processing Unit {CPU) which shall communicate with and control the following type of equipment
used to make up the system: intelligent detectors, addressable modules and pull stations,
annunciators, printer, and other system controlled devices.

The FACP shall include a full featured operator interface control and annunciation panel that shall
include a backlit Liguid Crystal Display, individual, color coded system status LEDs, and an
alphanumeric keypad for the field programming and control of the fire alarm system.

. All programming or editing of the existing program in the system shall be achieved without special

equipment and without interrupting the alarm monitoring functions of the FACP.

. The FACP shall provide the following, but not limited to, features;

1. Drift Compensation to extend detector accuracy over life.

2. Sensitivity Test, meeting requirements of NFPA 72, Chapter 5.

3. Maintenance Alert to warn of excessive smoke detector dirt or dust accurnulation.
4, System Status Reports to display or printer.

5. Alarm Verification.

6. Non-Alarm points for generat {(non-fire) control.

7. Periodic Detector Test, conducted automnatically by software.

8. Pre-alarm for advanced fire warning.

9. NAC's in March Time, Temporal and California Code.

E. The Central Processing Unit (CPU) shall communicale with, maonitor, and control ali extenal

interfaces with the FACP. It shall included circuits to detect and report CPU failure and real-time
clock for time-date annotation of system displays, printer, and history. Al CPU programs and
record data shali not be lost even if system primary and secondary power failure occurs.
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F. The FACP display shall provide all the controls and indicators used by the system operator and
may also be used to program all systern operational parameters. The display shall include status
information and custom alphanumeric labels for all intelligent deteclors, addressable modules,
and software zones. The display shall also include a back-lit Liguid Crystal Display (LCD),
system status LED indicators, and a touch key-pad with control capability to cornmand ail system
functions, entry of information, and ﬁeld programming.

G. Signaling Line Circuit (SLC)

1. The SLC interface shall provide power to and communicate with up to the quantity of
intelligent detectors (phectoelectric, or Themnal} and intelligent modules {monitor or
control) as required for each building. This shall be accomplished over a single or
rmultiple SLC loops and shall be capable of NFPA 72 Style 4, Style 6, or Style 7 wiring.

2. The loop interface shall receive analeg information from all intelligent detectors that shall
be processed lo determine whether normal, alarm, or trouble conditions exist for each
detector. The software shall automatically maintain the detector's desired sensitivity level
by adjusting for the effects of environmental factors, including the accumulation of dust in
each detector. The analog information shall also be used for automatic detector testing
and for the automatic determination of detector matntenance requirernents.

3. The detector software shall meet NFPA 72, chépter 7 requirements and shall allow
manual or automatic sensitivity adjustment.

H. The FACP shall included four Class B (NFPA Style Y} Notification Appliance Circuils.

I.  Power Supply: The FACP power supply shall operate on 120VAC, 60 Hz, and shall be adequate
to serve confrol panel modules, remote detectors, remote annunciators, door holders, smoke
dampers, relays, and alarm signaling devices. Include battery-operated emergency power supply
with capacity for operating system in standby mode for 24 hours {ollowed by alarm mode for 5
minutes.

J. The FACP shall be housed in a U.L. listed cabinet suitable for surface er semi-flush mounting.
Cabinet and front shall be corrosion protected with rust-resistant prime coat and manufacturer's
standard finish. The cabinet door shall provide a key lock and shall include a glass or other
transparent opening for viewing of all indicators.

K. System Interfaces and Supervision:

1. The FACP shall have the ability of interface to UL Listed electronic data processing
peripherals and shall allow the use of printers, CRT monitors, and PC compatible
computers. .

2. The FACP shall include inferface to allow off-site monitoring of the FACP over standard

dial-up phene lines. This capability shall allow remote readout of all status informaltion,
and shall not interfere with or degrade the FACP operations when used.

3. The FACP shall have connections available to for remole annunciators and LCD displays
for system monitoring and control. T

4, Component or power supply failure places system in trouble mode.

5. The FACP shall equip with a supervised digital alarm comrnunicator transmitter, capable
of fransmitting alarm and trouble signals over telephene lines to central station receiver.
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6. The FACP shall include Form-C alarm and trouble relays rated at a minimum of 2.0 amps
@ 30vDC.

7. Provide sufficient SPDT auxiliary relay contacts for each detection location to provide
accessory functions as specified on drawings.

8. All interfaces and associated equipment are to be protected so that they will not be
affected by voltage surges or line transients, consistent with UL standard 864.

L. Provide TROUBLE ACKNOWLEBGE, DRILL, and ALARM SILENCE switch.

2.5 SEQUENCE OF OPERATION

A. Trouble Sequence of Operation: Systemn or circuit trouble shall place the fire alarm system in
TROUBLE mode, which shall cause the following system operations:

1. Visual and audible trouble alarm indicated by locations at the FAGP.
2. Visual and audible trouble alarm indicated at remote annunciator panels.
3 Trouble signal transmitted to central station.

B. Alarm Sequence of Operation: Actuation of initiating device shall place the fire alarm system in
ALARM mode, which shall cause the following system operations:

1. Sound and display local fire alarm signaling devices with march time signal.

2. Transmit coded signal to central station.

3 Indicate locations of alarm on the FACP and on remote annunciator panels.

4, Transmit signal by locations to building smoke removal system.

5. Transmit signals to building elevator control panel to initiale return to main fleor or

alternate floor,

6. Transmit signal to building electrical syslems to initiate shutdown of elevatars.

7. Transmit signal to building mechanical systems to initiate shutdown of fans and damper
operation.

8. Transmit signal {o release door hold-cpen devices by locations.

C. Alarm Acknowledge: Manual acknowledge function at the FACP or at any remote annunciator
panel shall silence the audible alarm at the panels. Visual trouble alarm shall display unti
initiating failure or circuit trouble is cleared.

D. Signaling Device Silence:  Manual signal silence function at the FACP or at any remote
annunciator which allows such function shalt cause all audible alarm notification appliances to
return to the normal condition after an alarm condition. Visual alarm notification appliances shall
remain in alarm cendition until the systemn alarm is reset.

E. Alarm Reset: System shall remain in alarm mode until manually reset with key-accessible reset
function at the FACP only. The alarm resel function shall cause all initiating devices and
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2.7

appliances, as well as all associaled output devices and circuits, to refurn to their normal
condition. System shall reset only if initiating circuits are out of alarm mede.

Manual Test: Manual test function shall cause alarm indication at each location at the FACP and
at annunciator panels.

. Drill Sequence of Qperation: Manual drill function shall cause the Alarm Sequence of Operation

as described above. This function shall latch until the panel is silenced or the system alarm is
reset

FIELD PROGRAMMING

The system shall be programmable, configurable and expandable in the field without the need for
special tools or electronic equipment and shall not require field replacement of electronic
integrated circuits.

All programming may be accomplished through the standard FACP keypad.

. All field defined programs shall be stored in non-volatile memary.

. The programming function shall be enabled wilh a password that may be defined specifically for

the system when it is installed.

Program edit shall not interfere with normal operation and fire protection. If a fire ccmdilion i5
detected during programming operation, the systemn shall exit programming and perform fire
proteclion functions as programmed.

A special prograrn check function shall be provided to detect common operator errors.

. An Auto-Program (self-learn} function shall be provided to quickly install initial functions and make

the system operational.

For flexibility, an off-line programming function, with batch uploadfdownload, shall also be
available.

The installed programming shall be able to be reinslalled, edit, made changes to device
addresses and control functions etc., by the County without any services by manufacturers
authorized or designated service personnel. A full operational version of the program shall be
supply to the County including all necessary instruction and manual to perform such
programming.

SYSTEM COMPONENTS

Programmable Electronic Sounders:

1. Electronic sounders shall operate on 24 VDC nominal.

2. Electronic sounders shall be field programmable without the use of special tools, to
provide slow whoop, confinuous, or interrupted tones with an output sound level of at least

90 dbA measured at 10 feet from the device.

3. Shall be flush or surface mounted as show on plans,

B. Strobe Lights shall meet the requirements of the ADA, UL Standard 1971 and shall meet the

{ollowing criteria;
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2.

3.

The maximum pulse duration shall be 2/10 of one second.

Strobe intensity shall meet the requirements of UL 1971.

The flash rate shall meet the requirements of UL 1971.

C. Audible/Visual Combination Devices:

1.

2.

Shall meet the applicable requirements of Secticn A listed above for audibility.

Shall meet the requirements of Section B listed above for visibility.

D. Duct Smoke Detectors: Duct smoke detectors shall be a 24 VDC type with visual alarm and
power indicators, and a reset switch. Each detector shall be installed upon the composite
supply/return air ducts(s), with properly sized air sampling tubes.

E. Sprinkler and Standpipe Valve Supervisory Swilches:

1.

7.

Each sprinkler system water supply control valve riser, zone control valve, and standpipe
system riser control valve shall be equipped with a supervisory switch. Standpipe hose
valves, and test and drain valves shall not be equipped with supervisory switches.

PIV (Post Indicator Valve) or main gate valves shall be equipped with a supervisory
switch.

The switch shall be mounted so as not to interfere with the normal operation of the valve
and adjusted to operate within two revolutions toward the closed position of the valve
control, or when the stem has moved no more than one-fifth of the distance from its
normal position.

The supervisory switch shall be contained in a weatherproof aluminum housing, which
shall provide a 3/4 inch conduit entrance and incorporate the necessary faciliies for
attachment to the valves.

The swiltch housing shall be finished in red baked enamel.

The entire installed assembly shall be tamper proof and arranged to cause a switch
operation if the housing cover is removed, or if the unit is removed from its mounting.

Valve supervisory switches shall be provided, installed and connected under this section.

F. Addressable Devices — General

1.

2.

Specs. 6909

Addressable Devices shall provide an address-setting means.

Addressable Devices shall use simple to install and maintain decade {numbered 0 to 8)
type address switches.

Detectors shall be intelligent and addressable, and shall connect with two wires to the
FACP's Signaling Line Circuits.

Addressable smoke and thermal detectors shall provide dual alarm and power LEDs.
Both LEDs shalt flash under normal conditions indicating that the detector is operational
and in regular communication with the control panel, and both LEDs shall be placed into
steady illumination by the control panel, indicating that an alarm condition has been
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detected. If required, the flashing mode operation of the detector LEDs shall be optional
through the system field program. An output connection shall also be provided in the base
o connect an external remete alarm LED.

5. The FACP shall permit detector sensitivity adjustment through field proegramming of the
system.
6. Using software in the FACP, detectors shall automatically compensate for dust

accumulation and other slow environmental changes that may affect their performance.
The detectors shall be listed by UL as meeting the calibraied sensitivity test requirements
of NFPA Standard 72, Chapter 7.

7. The deteclors shall be ceiling-mount and shall include a separate twist-lock base with
tamper proof feature. An optional base shall be available with a built-in {local) sounder
rated at 85 DBA minimum.

8. The detectors shall provide a test means whereby they will simulate an alarm condition

and report that condition to the FACP. Such a test may be initiated at the detector itself or
initiated rermnotely on commmand from the FACP.

G. Addressable Pull Box (Manual Pull Station)

1. Addressable pull stations shall, on command from the FACP, send data to the panel
representing the state of the manual switch and the addressable communication module
status. The stations shall connect via 2 wires to the FACP’s signaling line circuit.

-

2. Each staticn shall have a key operated test-reset lock, and shall be designed so that after
actual emergency operation. The station cannot be restored to normal use except by the
use of a key.

3 All operated stations shall have a positive, visual indication of operation and utilize a key
type reset

4. Siations shall be constructed of Lexan with clearly visible operating instructions provided

on the cover. The word FIRE shall appear on the front of the stations in raised letters.

H. Intelligent Smoke Detector: The detectors shall use the photoelectric principal to measure
products of combustion and shall, on command from the FACP, send data to the panel
representing the analog level of products of combustion. Detectors shall connect via 2 wires to
the FACP's signaling line circuit. Each detector shall be interchangeable with the Thermal
Detectors via twistlock mounting base, to ensure matching the proper matching the proper
sensor to the potential hazards of the areas being protected.

I. Intelligent Thermal Detectors: Thermal detectors shall be intelligent addressable devices rated at
135 degrees Fahrenheit (58 degrees Celsius) and have a rate-of-rise element rated at 15
degrees F (9.4 degrees C} per minute. Deteclors shall connect via 2 wires to the FACP's
signaling line circuit Each detector shall be interchangeable with the Smoke Deteclors via
twistiock mounting base, to ensure matching the proper matching the proper sensor to the
potential hazards of the areas being protected.

J. Addressable Dry Contact Monitor Module
1. Addressable monitor modules capable of being configured Style D (Class "A”) or Style B

(Class "B"} shall be provided to connect conventional alarm initiating devices {any N.O.
dry contact device) to one of the FACP's signaling line circuits.
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5.

"The monitor module shall mount in a 4-inch square, 2-1/8 inch deep electrical box.

An LED shall be provided that shall flash under normmal conditions, indicating that the
menitor module is operational and in regular communication with the control panel.

For difficult to reach areas, the monitor module shall be available in a minfature package.
This version need not include Style D or an LED.

Moedules shall connect via 2 wires to the FACP's signaling line circuit.

K. Addressable Control Module

1.

Addressable control modules shall be provided to supervise and control the operation of
one conventional NACs of compatible, 24 VDC powered, polarized audiofvisual
notification appliances. For fan shutdown and other auxiliary control functions, the control
module may be set to operate as a dry contract relay.

The control module shall mount in a standard 4-inch square, 2-1/8 inch deep electrical
box, or to a surface mounted backbox.

The contrel module NAC may be wired for Style Z or Style Y (Class A/B) with up to 1 amp
of inductive audiofvisual signal, or 2 amps of resistive audio/visual signal operation, or as
a dry contact (Form-C) relay. The relay coil shall be magnetically latched to reduce wiring
connection requirements, and to insure that 100% of all auxiliary relay or NACs may be
energized at the same time on the same pair of wires.

Audio/visual power shall be provided by a separate supervised power circuit from the
FACP or from a supervised, UL listed remote power supply.

The control module shall be suitable for pilot duty applications and rated for 2 minimum of
0.6 amps at 30 VDC.

L. Serially Connected Annunciator Requirements

1.

The Annunciator shall communicate with the FACP via a supervised communications loop
and shall annunciate all zones in the system. A minimum of 10 annunciators may be
connected to the communications loop.

The annunciator shall need only four wires to connect to the FACP, two for data
transrnission and two for 24 volt power. Annunciators which use more than 4 wires are
not suitable substitutes.

The annunciator shall provide, but not limited to, status LED indicators, -local sounder,
local acknowledge test switch, and custom zone/function identification labels.

Each annunciator shall be capable of programming for selected system control functions
dS necessary. - ’

2.8 BATTERIES

A. Batteries shall be 12 volt DC, Gel-cell type. Supply quantity as per equipment requirement.

B. Battery shall have sufficient capacity to power the fire alarm system for not less than twenty-four
hours plus 5 minutes of alarm upon a normal AC power failure.

Specs. 6909
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C. The batteries are to be completely mainlenance free. No liquids are required. Fluid level checks
refilling, spills and [eakage shall not be required.

29 FIELD WIRING TERMINALS BLOCKS

A. For ease of service all panel /O wiring terminal blocks shall be a removable, plug-in type and
have sufficient capacity for 18 to 12 AWG wire. Terminal blocks which are permanently fixed are
not acceptable. ,

"PART 3 -EXECUTION
31 INSTALLATION

A. Comply with manufacturer's recommendalions, procedures and standards for the assembly and
operalion of the Fire Alarm systems.

B. Installation shall be in accordance with the NEC, NFPA 72, local and state codes, as shown on
the drawings.

C. All cabling, conduits, junction boxes, supports and hangers shall be concealed in finished areas
and may be exposed in unfinished areas. Smoke detectors shall not be installed pricr to the
system programming and test period. if construction is ongoing during this period, measures
shail be taken to protect smoke detectors from contamination and physical damage.

D. Open wiring shall be permitted in buildings above existing drop ceilings. Contractor shall examine
each building to determine exact method and routing of interconnection wiring. In event of
opening up of exisling ceiling for the purpose of wiring installation may expose or disturbed
existing hazardous material, contractor shall advise and propose to the County allernate methods
of wiring installation. Exposed surface raceway may be acceplable in such areas.

3.2 TEST

A. Provide the service of a competent engineer or qualified technician to technically supervise and
participate during all of the adjustments and tests for the system. All testing shall be in
accordance with NFPA 72, Chapler 7 and local fire department requirements.

1. Before energizing the cables and wires, check for commect connections and test for short
circuits, ground faults, continuily, and insulation. ’

2. Close each sprinkler system flow valve and verify proper supervisory alarm at the FACP.
3. Verify activation of all flow switches.
4 Open initiating device circuits and verify that the trouble signal actuates.
5. Open and short signaling line circuits and verify that the trouble signal actuates.
6. Open and short Notification Appliznce Circuits and verify that trouble signal actuates.
7. Ground all circuits and verify response of trouble signals.
8. - Check presence and audibility of tone at all alarm nofification devices.
Specs. 6909 Fire Alarm System
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9. Check installation, supéwision, and operation of all intelligent smoke detectors using the
Walk Test.

10. Each of the alarm conditions that the system is required to detect should be introduced on
the system. Verify the proper receipt and the proper processing of the signal at the FACP
and the correct activation of the control points,

11. When the system is equipped with optional features, the manufacturer's manual should
be consulted to determine the proper testing procedures. This is intended to address such
items as verifying controls performed by individually addressed or grouped devices,
sensitivity monitoring, verification functionality and similar.

33 FINAL INSPECTION:

A At the final inspection a factory trained representative of the manufacturer of the major equipment
shall demonstrate that the systems function properly in every respect

a4 PROGRAMMING

A. Obtain room and area names from County for addressable device ID programming. Coordinate
with and obtain acceptance from County for all final operationai sequences and menitoring
configuralions. Make all necessary hardware, software and programming changes and
adjustments to meet all requirements and operational intent at no additional cost to the County.

35 FIELD QUALITY CONTROL

A. After installation of the fire alarm system, and prior to the final inspection, functionally test all
devices and other hardware interconnections, and all interfaces to all other existing building
systems.

3.6 TRAINING

A. Provide instruction as required for operating the system. Hands-on demonstrations of the
operation of all system components and the entire system including program changes and
functions shall be provided.

B. The Contractor and/or the Systems Manufacturer's representatives shall provide a typewritten
"Sequence of Operation." |

END OF SECTION
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SECTION 16741

TELEPHONE SERVICE, PATHWAYS, AND WIRING

PART 1: GENERAL
1.1 SECTION INCLUDES
A Telephone service entrance raceway.
B. Equipment and terminal backboards.
C. Telephone cabinets.
D. Premises conduits and outlets.
12 RELATED SECTIONS
A, Section 16010 Basic Electrical Requirements.
B. Section 16110 — Raceways and Boxes.
F. Section 16140 - Wiring Devices:
1.3 REFERENCES
A, EIA/TIA-568 - Commercial Building Wiring Standard.

B. EIA/TIA-569 - Commercial Building Standard for Telecommunication Pathways and
Spaces.

C. NFPA 70 - National Electrical Code.
1.4 SYSTEM DESCRIPTION

A Telephone Service Entrance Pathway: concrete encased Nonmetallic conduit from point
of telephone utility connection at manhole to building service terminal backboard.

B. Backbone Pathway: Conform to EIA/TIA 569 using conduit or sleeves as indicated.

C. Horizontal Pathway. Conform to EIA/TIA 569, using raceway, backboards, and cabinets
as indicated.

D. Premises Wiring: All wiring and connections will be provided and installed by Owner [SD.

1.5 PROJECT RECORD DOCUMENTS

A, Submit under provisions of General Sections.
B. Record actual locations and sizes of conduils and outlets.
Specs. 6909 Telephone Service, Pathways and Wiring
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16 QUALITY ASSURANCE
A Perform Work in accordance with telephone utjlity"s rules and regufations.
1.7 QUALIFICATIONS

A Installer: Company specializing in installing telephone premises system with minimum
five years documented experience.

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

B. Fumish Products listed and classified by Underwriters Laboralories, Inc. as suitable for
purpose specified and indicated.

PART 2: PRODUCTS
21 TELEPH(jNE TERMINATICON BACKBOARDS
A. Material: Piywood.
B. Size; 4 x 8 feet or as indicated on drawing 3/4 inch thick.

22 TELEPHONE TERMINATION CABINETS (NOT USED)

PART 3: EXECUTION
3.1 INSTALLATION

A. Schedule a mandatory pre-job walk with owner ISD prior to the schedufing of conduits
and oullet boxes.

B. Install conduits and outlet boxes in accordance with manufacturer's instructions and in
accordance with EIA/TIA 568.

C. Finish paint termination backboards with durable white enamel under the provisions of
Section 09900 prior to installation of telephone equipment

D. Support raceways and backboards under the provisions of Section 16110.
E. install termination backboards plumb, and attach securely to building wall at each comer.
F. Install polyethylene pulling string in each empty telephone conduit over ten feet in length

or containing a bend.

G. Mark all backboards and cabinets with the legend "TELEPHONE",

END OF SECTION
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SECTION 16742

VOICE AND DATA WIRING AND CABLING

PART 1: GENERAL

1.1 GENERAL REQUIREMENTS

A. Section 16010, "Basic Electrical Requirements" with additions and medifications specified
herein apply to this section.

B. Throughout this document the terms contractor and vendor are often used. Unless
specifically indicated these terms are interchangeable. The following is a brief description
of vendor/contractor respeonsibilities. The installing Contractor shall;

1.

B.

Provide equipment and [abor to render the cabling syslem complete and operable
for all outlet Iocations of the building, as specified within this document and
related architectural and engineering plans.

Incorporate the horzontal distribution systems described in these specifications
and illustrated in the drawings.

Conform to serving utility company, equipment vendors, and any provided
standards, where applicable.

Provide hardware and cable dressing to be consistent with layout and
appearance of cther installed systems and these specifications.

Coordinate with other trades, ensuring that instailed cable and equipment is not
damaged by other construction activity.

Coordinate installation requirernent with electrical drawings/specifications.

1.2 DESCRIPTION OF WORK

Note: The following specification has been developed to address the installation of standard
inter and intra-building cabling and backboard termination equipment This document 15 not a
stand-alone specification. Vendor wiring cost proposals shall be based on the design
requirements staled and the delailed drawings and specifications for the project. Any
modifications in requirements will be provided to the Vendors.

A. The installing Contractor shall provide all equipment, labor. materials, and services
required to install complete voice and data cabling and wiring systems. The installation is
to be accomplished in accordance with these specifications, and accompanying plans.

B. This specification to include the installation of:
1. Workstation outlets.
2. Main Distribution Frame (MDF), Intermediate Distribution Frame (IDF) and
Telecommunication closet requirements.
3. Horizontal wire and cable distribution.
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4, Riser cabling.

5. Horizontal tie cables.

6. Mulli-pair copper and fiber-optic cable reguirements.

7. Copper and fiber-optic termination.

8. Telephone closel terminations.

9. Acceptance testing.

10. Documentation and labeling.
13 STANDARDS
A. The installing Contractor shall adhere to all building, regulatory, eguipment standards
applicable to the project. These standards are to include, but not be limited to the
following: :
B. Except as modified by govemning codes and by the Confract Docurrients. comply with
applicable provisions and recommendations of the following;

1. The cabling and components will carry Underwriters Laboratory (UL} Listing, and
be classified type "CMP" (Plenum rated) for all installation untess all cabling in run
is completely encased in conduit.

2. National Electric Code (NEC), in particular, Sections 800-3(b) and 800-3(d).

3. Apply for and acquire all required permits and inspeclions from regulatory
agencies.

1.4 SUBMITTALS
A, Submit for approval, prior to installation of any equipment, manufacturers catalog
information for the following items:

1. All wiring devices and termination hardware components.

2. Cabling, indicating conformance with NEC/UL Listings and certifications.

3. Modular voice/data oullet connectors and wall plate assemblies.

4. Submit a document indicaling areas of usage of each wiring system employed.

1.5 SHOP DRAWINGS
A As a condilion of acceptance of the cabling systern, the Contractor shall provide:

1. Terminal iabeling of all cross connections to be made for each system. Provide
cable listing of all runs and terminations. This information will include termination
identificatien on IDF, MDF and station terminations (voice and data cabling).

Specs. 6909 Voice and Data Wiring and Cabling
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2 Information fo be presented as redline markups on clean blueline prints of
drawings and on 8-1/2" x 11" paper. Contractor to provide cable run lists.

3. An installation and instruction manual will be supplied as a condition of
acceptance of the distribution cabling system. This manual must provide service
information, test procedures, inter-cabling diagrams, and parts lists. The manual
must contain "as built" .schematic wiring diagrams for voice, data and video
distribution, including the termination labeling (jack numbers) and commesponding
termination location identification within the MDF and any IDF locations, This
shall be provided as a matrix on machine-readable spreadsheets; Lotus format
preferred.

4. All Contractor-provided drawings shall comply with approved layout and symbols
lists.

1.6 ENGINEERING CONSIDERATIONS

A

The building/locations served will be considered to have plenum air return and will utilize a
netwark of cable trays, conduit {overhead, interior to walls) andfor wire hanger routing for
all voice, data and video related cable installation. Therefore, the contractor is to confirm
the installation will adhere to all applicable building and fire codes including National
Electric Code, Sections 800-3(b) and 800-3(d), and UL Listings. In plenum return
locations, any required cabling not completely installed in conduit shall be plenum rated.

The cable routing to all work locations will be via wall, and/or overhead conduit and cable
trays as indicated on the plans. Workstation locations are to be served from standard
outlet boxes serving as multi-purpose communicaticn outlets. The Contractor will verify
adequacy of cable routing systems being installed and notify the Owner's Representative
of any potential canflicts for resolution prior to construction whenever passible.

Combination telecommunication rooms will serve as IDF andf/or MDF locations for voice,
data and video and other telecommunication-based systems,

Typical plans call for all voice and data workstation terminations to be directly wired to IDF
locations. Should the Contractor determine that there would be a costperforrmance
benefit to modify this approach, the Owner's Representative shall be informed of any
identified altematives.

1.7 DESIGN CRITERIA

A.

Specs. 6309

Horizontal cable roufing will be through the use of overhead hangers, raceways, conduits
and/or cable trays, and/or wall conduits.

MDF/iDF Backboard terminations shall be terminated on AT&T 110 AA1-100 termination
strips. The termination sfrips shall be installed on the 3/4" treated plywood backboard
space provided in all telecommunication closetsfrooms.

The number of pairs, equipment ports, and/or workstations to be terminated by the
Contractor will be specified in the attached construction documents.

The MDF will provide cable to serve work areas located throughout the building(s) as
follows: ‘

Voice and Data Wiring and Cabling
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1, Cabling consisting of active 4-pair "Category SE" UTP cable (24 AWG ARMM) to
be wired to each designated voice and data outlet identified in the documentation.
The cable will be installed and terminated at each end by the Contractor.

2. Discrete and individually designated IDF/MDF AT&T 110 backboard fields for
PBX, telephone company lines, and data system port fields,

3. Discrete and individually designated AT&T 110 backboard fields for end-user
voice and data outlets.

C. Voice andfor Data Stations. Each four-pair 24 AWG voice andfor data cable will
terminate on standard RJ-45 {8 position, 8 conductor) outlets at work locations and on the
MDF/ADF AT&T 110 voice and data backboards as described above, Terminations wili be
allocated to the MDF/ADF termination areas and use colored designation strips.
Designation strips will be marked with architectural area designation as indicated on the
plans.

1. Workstation wiring. Standard wiring configuration for all work locations that
includes the following:

a. Combination voice/data RJ-45 oullet sets, consisting of 1 voice and 1
data outlet, and dual data outlet sets, shall be located in a single 4-plex
wall box location, for each workstation or equivalent.

b. Coordinate actual locations as furniture layouts are finalized by the site.

C. Surface mounted conduit systems shall provide voice, data, and/or video
oullets as indicated on drawings.

d. Each voice or data outlet is fo be wired from the IDF/MDF as indicated
with individual 4-pair Unshielded Twisted Pair (UTP)} "Category SE" cable;
each voice/data outlet, fwo individual or one dual 4-pair UTP "Category
SE" cables.

e The EIA/TIA 568B wiring standard shall be adhered to for all data outlets
unless otherwise directed (verify with school).

f. Whenever possible, wiring distribution will be designed but not located
until such time as furniture locations have been finalized.

g. Fiber-optic Cabling. As directed by construction documentation, a fiber-
optic cabling network shall be installed connecting all IDF LAN hub
locations to the MDF. The fiber-optic network shall consist of:

1) Twelve (12} multi-mode fibers, 1SO (International Standards
Organization) and FDD! (Fiber Distributed Data Interface)
standard, 62.5/125 micron core diameter; multi-mode fiber-oplic
cable. )

2y Two (2) single-mode fibers, 1ISO and FDDI standard, 8.3 micron
core diameter, single-mode fiber-oplic cable.

h. Connectors.  AT&T ST-ll lype ceramic connectors, or approved
equivalent, shall be installed.

Specs. 6909 Voice and Data Wiring and Cabling
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D.

Specs. 6909

i Palch Panels. Appropriate manufacturer-approved palch panels
Wall Space:
1. All walls shail be equipped with 3/4" treated plywood backboards to ensure that
sufficient space is available to mount temmination hardware and related

equipment

2. A minimum of one 19" wall or floor-mounted rack or a lockable metal cabinet (as
specified) shall be required for LAN and related equipment in each closet.

3. Power and grounding shall be provided to meet equipment manufacturer's
specifications.

Horizontal wire and cable distribution. The District has implemented a variety of
distribution methods for bringing wiring to the work location.

1. Conduit. Conduit of indicated size and routing shall be installed.

2. Reuse of existing space. Existing distribution topologies shall be reused if cost
effective.

Telephone closet terminations. Within each telephone closet ail voice/data wiring and
cabling will be terminated on AT&T 110AA1-100 Terminal Blocks.

1. Data terminations shall be cross-connected on AT&T 110 backboards per the
568B telecommunications standards.

2. Data termination shall be patched via appropriate and certified "'Category 5E™
patch cords equipped with required RJ-45 and/or "AT&T 110" connectors.

3. Voice terminations shall be terminated using EIA/TIA standards USQC.

Documentation and labeling. All cables, outlets and terminations shall be labeled and
designaled in accordance with District standard construction documents.

Unless . spebiﬁed otherwise by the District, appropriate classroom outlet
documentation/labeling shall be as follows:

Qutlet label on wall = VD/A/406/A/46
VD, DA, TV, VO = Type outlet:
VD = Voice/Data
DA = Data only
TV =Video
VO = Voice only
A (building number)
406 {room number)
A (IDF floor/closet room number)

46 (numeric jack assignment on IDF)

Voice and Data Wiring and Cabling
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1.8 VENDOR QUALIFICATIONS

A

B.

All outside contractors will provide evidence of successful prior completion of a minimum
of five operational systems of similar scope and complexity with the bid. Indicate:

1. Localion of previously installed systems.
2. Area of coverage (voice and data cable types and number of terminations).
3. Contact name and telephone number at each installed location.

Contractor shall be Krone certified prior to the installation.

1.9 GUARANTEES AND WARRANTIES

A,

PART 2:

Guarantee the cabling system, in writing, against defects in workmanship and material for
a minimum of one year after final acceptance. During this time, the entire system must
be kept in proper operating condition at no additional labor or material cost. Contractor
will delineate the conditions, and costs, of this warranty for this period.

Service must be rendered within 24 hours of notification.

The manufacturer of the major components will maintain a replacement parts department
and provide test equipment when needed. A complete parts department will be located in
a geographical proximity consistent with rendering service within the stated twenty-four
hour period. An ample stock of individual compenents and equivalent unit replacements
will be carried for as long a period as demand warrants. This period will extend beyond
the one-year warranty of the equipment, with ten years being minimum period.

Potential end-user actions which may void warranty shall be identified and submitted for
Owner's Representative approval prior to start of installation.

The vendar will supply all the items, install, configure, and verify the operation of the
active and passive components with appropriate test equipment.

PRODUCTS

21 WIRE AND CABLE

A

Specs. 6809

The following are acceptable products that have been identified for use within this project.
Deviation from this list is prohibited without wiitten permission of the Owner's
Representative.

"Category SE™ - 4-pair UTP workstation cabling.

1. Acceptable products may either be AT&T or Belden, cerlified "Category SE"
products.

2. Cable is to be rated for IEEE 802.3 10 Base T, non-plenum 4 tWIStEd pairs. Itis
also to be meeting Category 5E or better requirements.

3 Cable may be Belden #1583A or similar, provided it meets this cable
specifications as a minimum.

Voice and Data Wiring and Cabling
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C.

D.

10.

Cables shall not have a radius bend greater than 75%.

Cables shall be laid at least 2 feet from any fluorescent ballast (in places where
this is not possible, the architect shall be notified and the architect will provide the
final disposition.

Where cables are bundled, then they shall be tied at least every 2 feet,

Vendor will supply 284 cables from the classroom outlet receptacle to the
warkstation or print server. These cables will range from 6 or 12 feet and both
ends will be terminated with a RJ-45 modular male connector. The number and
sizes of cables will be supplied to the vendor at the time of installation. Cables
are to be category 5E, Krone (6645 3 061-XX) or equivalent.

Cables from each classroom or administrative area will be pulled and punched
down based upon the attached drawing. :

No cable will be run through exposed room areas without the direct approval of
the architect

When laying cable above a ceiling area, it is to be suspended above the ceiling
and tied for ancharage.

Inter-building multi-mode fiber-optic cabling.

1.

5

ISO/FDDI 62.5/125 multi-mode and 8.3 single-mode fiber-optic cabling shall be
installed as indicated. Cable may be either Belden or AT&T. Belden cable
#550678 (neon-plenum) requirements.

Inter-building cabling shall be AT&T, Beldon, or Seicor duct-rated cabling for
exterior installation. The number of fibers installed shall be per documentation.

Unless completely installed in sealed conduit, alt cabling shall be plenum-rated.

Conneciors shail be AT&T ST-Il type ceramic of appropriate manufacture. A
minimum of 6 connectors shall be required per cable.

Patch Panels shall be AT&T LIU 100A with 10A panels.

Inter-building Multi-pair Copper Cabling

1.

Inter-building Multi-pair Copper Cabling shall be duct-rated black cable, typically
25, 50, or 100 pair, as indicated on drawings. |

22 VOICE AND/OR DATA OUTLETS

A

Specs. 6909

Veice/Data Workstation Termination. Each Voice/Data ouliet shall be cabled with two 4-
pair, "Category 5E", 24 AWG ARMM cables, terminating on two RJ12 outlets equipped
with AT&T 110 terminations, designated as V1 and V2, and two RJ45 oullets equipped
with AT&T 110 terminations, designated as D1 and D2 at all work-station locations, and
on the MDF/IDF voice and data termination backboards using type AT&T 110 hardware
as shown in the drawings. Voice and dala terminations will be allocated to specific voice
termination areas and data terminating areas, and use different colored designation strips
and alphanumeric labeling system.
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B. Data Workstation Termination. Each Data oullet shall be cabled with two, 4-pair,
"Category 5E", 24 AWG ARMM cable, terminafing on two RJ45 outlets equipped with
AT&T 110 terminations, designated as D1 and D2 at all workstation locations, and on the
MDF/IDF voice and data termination backboards using type AT&T 110 hardware as
shown in the drawings. Data terminations will be allocated to specific termination areas
and use colored designation strips and SDUSD's alphanumeric labeling system.

1. Receptacles will be KRONE RJK #6644 2 003-00 (2 port, dual-gang faceplate)
with 8 conductor {RJ-45) outlet wired 568B (part #6538 1 111-02}). Blanks will be
used for the unutilized ports (Krone #6644 3 000-29).

2. Faceplate color is to match existing electrical plates.
2.3 SURFACE MOUNTED CONDUIT

A Surface mounted conduit will be provided by others and shall consist of high-impact multi-
duct plastic moldings, with proprietary integrated junction boxes, as indicated on
drawings.

2.4 MDF/IDF TERMINATIONS

A The MDF will provide cable to serve buildings located throughout the campuses as
follows:

1. Cabling for workstations in the same building consisting of active unshielded 4-
pair "Category S5E" 24AWG ARMM cables for voice and data to be wired to each
voice and voice/data outlet identified in the docurmentation.

2. Discrete and individually designated AT&T 110 backboard fields for voice V1 and
V2 outlets, individual interbuilding cables, PBX ports and telephone cempany

lines.
B. Each IDF will provide cable io serve work areas lecated throughout the building(s) as
follows:
1. Cabling for workstations consisting of active unshielded 4-pair "Category 5E"

24AWG ARMM cables for voice and data to be wired to each voice and
voice/data outlet identified in the documentation.

2. Discrete and individually designated AT&T 110 backboard fields for voice V1 and
V2 oultlets and inter-building cables.

25 CABLING DISTRIBUTION WIRING FRAMES AND PUNCH DOWN SYSTEM

A The distribution panel will be KRONE, using their Discannect Field Assembly kit Vendor
will supply appropriate KRONE material for the following runs and locations:

1. Main Distribution Room: (4 pairs) workstations & printers (Krone #6636 1 210-
Q0).

B. The following items will also be supplied in sufficient quantities:

1. Hinged Label Holders (Krone #5036 2 005-00).

Specs. 6909 . Voice and Data Wiring and Cabling
16742 -8



C.

2. 19 inch Krone Mounting Frame for 8 and 10 pair medules (Krone #6652 2 100-
00).

Vendor will supply the following items:
1. 3 - Krane "Look both ways test cord” (Krone 36647 2 900-XX).

2, 284 - Krone patch cables (#6647 2 764-xx) of sufficient length (from Krone Patch
Panel to Hubs, Krone #6647 2 764-XX).

26 FIBER OPTICS WALL MOUNTED TERMINATION

A

C.

PART 3:

One 12-fiber wall mounted unit {Krone or equivalent) is lo be supplied in the two sub
distribution rooms. Two 12 fiber wall mounted units will be supplied for the main
distribution room (Krone or equivalent).

Vendor will supply the necessary terminators and terminate the cable from the wall-
mounted units into the single fiber optics module on the 10 Base T hubs and the 7
conventers located on the Kalpana etherswitch.

Conduit will be installed from output of wall mounted fiber unit to wall.

INSTALLATION AND EXECUTION

31 GENERAL

A

As it is not practical to enumerate in these specifications all details of fittings- and
accessory equipment required for proper operation of the system herein described, it is
understood that they will be supplied by the Contractor in accordance with manufacturers'
installation standards without extra compensaltion.

3.2 GENERAL EQUIPMENT

A,

Electronic component medules must have been commaercially available for at least one
year prior to bid. In all cases, any proposed deviations from these standards shall be
approved in writing by the Owner’s Representative.

Where specific equipment is described, it is not the intention to discriminate against the
products of other manufacturers, but rather to establish a standard of performance and
quality. Any proposed "equal” altematives must be submitted seven days prior fo bid, and
must be accompanied with complete supporting data for approval by the Owner's
Representative.

3.3 SYSTEM PERFORMANCE, TESTING, AND ADJUSTMENTS

A

Specs. 6909

All cable routes differing from those described herein must be reviewed and approved
prior to construction.

Certify and utilize the existing ground at the telephone backboards, |f the existing ground
is not adequate, the Contractor shall be respensible for informing the Owner's
Representative at time of bid.

Contractor to coordinate locations of all components with other trades and electrical
systems prior to installation to avoid conflicts.
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34 TERMINATIONS IN TERMINALAMWORK AREAS

A,

Fixed wall terminations. All flush fixed wall terminations supplied by the contractor shall
be a modular universal application RJ45 type, accepting most phgne and data plugs.

Surface-mount terminations. All surface-mount wall terminations shall ‘be- a universal
application RJ45 type, housed in a proprietary modular outlet housing attached to high-

impact plastic surface raceway conduit.

Cable placement All cabling must be suspended from the deck above by wires
independent of all other rades. 1n no instance should any cable be tied off to any other
trade including but not limited to the following: sprinkler heads or pipe, electrical conduit or
the wires used to suspend the conduit, HVAC ducting, or ceiling grid wires. In no case
should cable be left lying on the ductwork or on the ceiling grid. At minimum, cable
should be tied off to wires independent of all other trades approximately every ten feet, or
as required by Code, as it runs through the plenum attic space.

Splicing: Each run of cable between the termination block and the information outlet shall
be confinuous without any joints or splices.

The installing Contraclor shall provide hardware and cable dressing to be consistent with
layout and appearance to acceptable communications industry standards for & "neat"
installation.

35  FINAL TESTS AND ADJUSTMENTS (ALL VOICE AND DATA TERMINATIONS
AND CABLE PAIRS)

A.

Shall be tested for continuity and reversal. Any faults, grounds or shorts are to be repaired
prior to acceptance of the distribution system. Prior to the acceptance tests, an
acceptance test plan is to be provided for approval. Notification will be provided prior to
Contractor starting tests so that site and/or appointed representatives, may witness said
lests.

The installing contractor shall utilize 4-pair test equipment unless otherwise required by
manufacturer’s specifications. Test all installed cabling (100%).

Initial testing shall consist of a random sample of 10% of the installed system. The
vendor shall assume responsibility for providing proper test equipment and staff to
conduct tests. The Owner's Representative shall witness all tests.

Should the initial 10% test not be 100% successful the Contractor shall assume
responsibility to re-verify all cabling. The Contractor shall require a 25% random test to
verify correction of all problems. Contractor re-verification and 25% random testing shali
then be conducted until such time as the random test is 100% successful.

3.6 REPORT

A

Specs. 6809

Upon completion of above tests for all installed cabling and wiring, Contractor is to submit
a written report presenting test results, including numerical values, where applicable, for
all measurements for review prior to demonstration and final "acceptance testing”.

With the above report, submit written cerification that the installation conforms to

specifications, is complete, and is ready for inspection and festing.
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3.7 ACCEPTANCE TESTING OF COMPLETED INSTALLATION

A The Contractor's technical representative performing these tesls must demonstrate
familiarity with all details of the system. The test team must include the field supervisor in
charge during the course of the installation work.

B. The Contractor is responsible for all costs incurred to satisfy criteria requirements ulilizing
4-pair test equipment as previously noted.

C. Network Acceptance Testing. The installing Contracter shall conduct acceptance testing
on 100% of the total cable and wire installation unless otherwise notified in writing. Hard
copy of all readings and values shall be provided to the site. Additionally:

1. All testing shall follow manufacturer's specifications.

2. The initial testing shall be conducted on a sample of the installed network.

3. The size of the sample shall be 10%.

4 Should problems be incurred in the test sample, the vendor shall provide
evidence of a complete re-testing of the network. Follow-up testing shall include
25% samples.

5. The Owner's Representative shall be given an opportunity to chserve all testing.

D. Minimal Tests: At a minimum, acceptance tests for twisted pair shall include the
following:

1. All cabling - continuity, open, breaks, shorts, and grounds.

2. UTP cabling - In addition to above tests, near end cross talk, impedance,
capacitance, and resistance.

3. Any test not meeting Manufacturer's minimum documented values shall be
reported as troubles and shall be repaired or replaced by the Contractor at the
option of the Owner's Representative.

4. All Category SE cables will be fested in accordance with EIA/TIA standards.
Tests will be performed with a Microtest "PentaScanner” or equivalent approved
by Architect. Certification tests will be printed and made available to Architect.
Contractor is required to obtain full Category 5E certification on all installed "Local
Area Networlk” UTP cable.

E. Minimal tests for fiber-optic cabling shall include:

1. Optical Time Domain Refractometer {(OTDR) testing with wrilten results that are
within manufacturers specifications for optical loss specific to the individual run
lengths.

2. All fiber pairs shall be tested and written resuits provided.

3. Any fiber-optic pairs not meeting manufacturer specifications shall be repaired or

Specs. 6909

replaced by the Confractor at the option of the Owner's Representative.
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4. Test standards are:

Multi-mede Singl&hode
850nm / 1300nm 1310nm / 1550nm
FDDI 62.5/12.5 micron 8.3 micron
Max. Attenuation 3.5M1.0 37125
{db/km)
Typical Attenuation 3.2/0.9 -
(db/krn)
~ Minimum Bandwidth 160/500 dispersion <3.2/1.8
(MHz km)
3.8 DEFINITIONS
A "Continuity” describes an uninterrupted data or telephone conductor with a resistance of
less than 500 ohms.
B. "Open" describes a data or telephone conductor or shield that is normally not connected

but has been interrupted and has a resistance greater than 500 ochms.

C. "Break" describes a data conductor, telephone wire, or shield that is normally continuous
but has been interrupted and has a resistance greater than 500 ohms.

D. "Short" circuit describes a connection of two normally unconnected conductors or shield
with a resistance less than 1000 ohms.

39 ACCEPTANCE TESTS

A For voice and data cahling will follow the criteria set forth by the manufacturers'
specifications and the criteria 1o be achieved for acceptance of the cabling system.

END OF SECTION
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SECTION 16781

TELEVISION DISTRIBUTION SYSTEM

PART 1: GENERAL

11 SECTION INCLUDES

A Television service entrance.
B. Television distribution equipment.
C. Cable and accessories.

1.2 RELATED SECTIONS
A Section 16010 — Basic Electrical Requirements.
B. Section 16110 — Raceways and Boxes.
C. Section 16170 - Grounding and Bonding.
13 REFERENGES '
A, NFPA 70 - National Electrical Code.
1.4 SYSTEM DESCRIPTION
A. Service entrances from local cable utility.

- B, Premises wiring for broadband and channelized distribution of television signal, including
individual outlets.

1.5 PERFORMANCE REQUIREMENTS

A Television Channels: all available cable TV channels and FM radio.

B. Signal at each cutlet: 3 dBmV across 75 ochms, mimumum, + 5 dB, - 0 dB.
16 SUBMITTALS

A. Submit under provisions of General Sections.

B. Shop Drawings: Indicate electrical characteristics and connection requirements. Show
installation details, cable routing, and system configuration.

C. Product Data: Provide showing efectrical characteristics and connection requirements for
each component. .

D. Manufacturer's Installation Instructions: Indicate application conditions and limitations of
use stipulated by Product testing agency. Include instructions for storage, handling,
protection, examinatton, preparation, installation, and starting of Product.

Specs. 6909 Television Distribution System
16781 -1



1.7 PROJECT RECORD DOCUMENTS

A

Record actual locations of outlets, devices, and cable routing.

1.8 OPERATION AND MAINTENANCE DATA

A,

B.

Operation Data: Instructions for setting and tuning channels,

Mainfenance Data: Basic trouble-shooting procedures.

1.9 QUALIFICATIONS

A

C.

Manufacturer: Company specializing in manufacturing the Products specified in this
section with minimum five years documented experience, and with service facilities within
100 miles of Project

Supplier: Authorized distributor of specified manufacturer with minimum five years
docurmnented experience.

installer; Authorized installer of specified manufacturer with service facilities within 100
miles of the project.

1.10 REGULATORY REQUIREMENTS

A

B.

C.

Conform to requirements of NFPA 70.

Furnish Products listed and classified by Underwriters Laboratories, Inc. as suitable for
purpose specified and indicated.

Conform to requirements of cable television utility company.

1.11  MAINTENANCE SERVICE

A

PART 2:

Furnish service and maintenance of television syslem for one year from Date of
Substantial Completion.

PRODUCTS

2.1 VHF AMPLIFIER

A.

Specs. 6908

Provide one single channel VHF amplifier with automatic gain control for each required
channel, including converted LUHF channels.

Impedance: 75 ohm.

input Match: 11 dB retum loss.

Qutput Match: 13 dB retum loss.

Bandpass Flatness at Full Gain: plus or minus 1.5 dB.
Gain: Adjustable, 35 to 55 dB.

Television Distribution System
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G. Qutput 69.5 dBmV, maximum, for 0.5 dB synch compression.

H. Noise at Maximum Gain: 7 db maximum,

l. AGC Range: 40 dB, minimum.

J. Power Supply: Provide 120 volt, single phase input.

22 ACCESSORIES

A Bandpass Filter:

1.

3.

4.

Provide one bandpass filter for each required channel which is adjacent to
another required channel. [channels | Jand [ ___.]

Impedance: 75 ohm.
Insertion Loss: 3.5 dB8, maximum.
Bandpass Flatness: 1.5 dB.

Selectivity. -55 dB at 9 MHz,

Provide one tunable trap.
Range: 14.5to 216 MHz.
Bandwidth: 1.9 MHz., plus or minus 3 dB.

Maximum Notch Depth: 60 dB.

C. Attenuater Pads:

E. Splitter:

; Specs. 6909

Impedance: 75 ohm.

Bandwidth; 6 MHz., plus or minus 0.5 dB,

Recessed, suitable for mounting with standard duplex receptacle wall plate, all
channel, back-matched tap.

Through Loss: 0.7 dB, maximum.
Return Loss: 20 dB, maximum.
Isolation: As required at each tap to meet specified performance.

Connector: F type coaxial connector,

Television Distribution System
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1. Inline, all channel, back-matched splitter.
2. Through Loss: 3.5 dB for two-way; 6.7 dB for four-way.
3. fsolation: 16dB, minimum.

F. Main Distribution Cable:

1. Description: RG 11/F.

. H. Branch Distribution Cable:

1. Description: RG 6/F.
I Television Lead C_able:

1. Provide set-matched cord [with 75-300 ohm transformer]. Use RG 59/F coax
cable, minirnum length feet.

J. Cabinet Provide surface mounted cabinet with adequate ventilation.
1. Size: Selected by equipment manufacturer.

2. Cabinet Finish:

PART 3: EXECUTION
3.1 INSTALLATION
A Install in accordance with manufacturer’s instructions.
B. Connect cable television service in accordance with cable Utility instructions.
C. Provide proper grounding of television system components and wiring.
3.2 FIELD QUALITY CONTROL
A.  Field inspection and testing will be performed.
B. Measure signal level at each outlet.
33 MANUFACTURER'S FIELD SERVICES
A, Prepare and start systems.
B. Supervise final adjustments and tuning of system.
34 ADJUSTING
A Adjust work under supervision of manufacturer's field service personnel.
C. Adjust amplifier gain and make other system adjustments to achieve specified output
levels at each oultlet.
Specs. 6908 Television Distribution Syslem
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E. Adjust traps to eliminate spurious interference.
35 DEMONSTRATION
A, Provide systems demonstration.

B. Demonstrate system operation and provide eight hours of instruction with manufacturer's
tratning personnel.

C. Conduct walking tour of Project and briefly describe function, operation, and maintenance
of each component.

D. Include demonstration of color television operation and specified signal level at two
outlets selected by Owner.

36 TAP SCHEDULE
A, Tap TVT-1: 12-dB isolation.
B. Tap TVT-2: 17-dB isolation.
C. Tap TVT-3: 16-dB isolation.
D. Tap TVT-~4: 23-dB isolation.

END OF SECTION
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SECTION 16950

ELECTRICAL TESTS -
PART 1: GENERAL
1.1 GENERAL REQUIREMENTS

A.  This Section specifies the Work necessary to test, commission and demonsirate that the electrical
work satisfies the crileria ofthese Specifications-and functions as required-by-the Contract
Documents, Refer to other sections for specific equipment testing requirements.

12 SCOPE

A, The- Work of this Section includes furmishing the labor, equipment and power required supporting
the testing specified in other Divisions of these Specifications. Electrical testing specified herein
and functional testing of all power and controls shall ba completed before cornmencement of the
7-day test, Demonsftration and Training. This scope may require the Contractor to activate
circuits, shutdown circuits, and run equipment, make electrical measurements, replace blown
fuses, install temporary jumpers, etc.

1.3 TESTING

A.  The following test requirements are intended to supplement test and acceptance criteria that may
be stated elsewhere.

B. Activate ground fault tripping by operating test features provided with ground cumrent protective
systems and by injecting a known, and reasonable, current in the ground current sensor circuit. In
general, ground fault tripping should eccur at a ground current equivalent to 20 percent of phase
current. Current injection is not reguired of circuit 400 amperes or less.

C. Cable Testing: Test 480-volt circuits for insulation resistance with a 1000-volt megchm meter.

D. Do a functional test and check of all electrical components prior to performing subsystem testing
and commissioning. Clean compartiments and equipment as required by other provisions of these
Specifications before cormmencement of functional testing. Functional testing shall comprise:

E. Visual and physical check of cables, busswork, circuit breakers, transformers, and connections
associated with all new and modified equipment.

F. Complete ground testing of all grounding electrodes prior to operating the equipment.

G. Provide ground resistance tests in the presence of the Construction Manager and submit results.
Uiilize a ground resistance megger "Earth" tester with a maximum of 0-50 scale. Utilize the fuil of
potential method or the three terminal method as described by Biddle or NETA.

H. Canry out tests specified herein for individual items of materials and equipment specified in other
Sections.

END OF SECTION
Specs. 6909 Electrical Testing
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Exhibit A

Listing of Contractors Debarred in Los Angeles County

E\.’andur Nz-lr_ne:
" Allas:
{ Debarment Start Date:

f Princtpal Owners and/or
i Afflllates:

G C_OAST CONSTRL&(EI‘@N .I NC.
8/11/2007 Debamment End Date: 9/10/2012

Ezra Levi

Vendor Name:
i Allas:
' Debament Start Date:

. Princlpal Owners andfor
 Affiliates:

INSPECTION ENGINEERING CONSTR
Inspection Enginearing Construction
6/13/2006 Debarment End Date: 6/12/2016

Jamal Deaifi

j Vendor Nama:
| Allas:
i Debarment Start Date:

: Principal Owners and/ar
Affillates:

Arrowhead Emancipation Program

7/8/2008 Debarment End Date: 12/31/2069

[ma F. Reed Charlene Williams







Exhibit B

Chapter 2.206 DEFAULTED PROPERTY TAX REDUCTION PROGRAM

2,206.010 Findings and declaratlons.

2.206.020 Definitions.

2.206.030 Applicabitity.

2.206.040 Required solicilation and conlract language.
2.206.050 Administration 2and compliance certification.
2.206.060 Exclusions/Exemptions.

2,206,070 Enforcement and remedies.

2.206.080 Severability. :

2.206.010 Findings and declarations.
The Board of Suparvisors finds that significant revenues are lost each year as a result of taxpayers who fail to pay
their tax obligations on time. The delinquencles Impose an economis burden upon the County and its taxpayers.
Therefore, the Board of Supervisors establishes the goal of ensuring that Individuals and businesses that benefit
financially-from confracts with the County fulfill their property tax obligation. (Ord. Ne. 2009-D026 § 1 (part), 2009.)

2.206.020 Definitlons.
The fallowing definitions shall ba appl[uble to this chapter:
A. "Confractor® shall mean any person, firm, comporation, partnership, or combination thereof, which submits a bid
or proposal or enters Into a contract or agreement with the County.
B. "County” shall mean the county of Los Angeles ar any public entities for which the Board of Supervisors Is the
governing body.
C. "County Property Taxes” shall mean any property tax obligation on the County's secured or unsecured roll;
axcept for tax obligations on the secured roll with respect fo property held by & Contractor in a trust or fiduclary
capacliy or otherwise not beneficlally owned by the Contractor.
D. “Department” shall mean the County department, enlity, or organization responsible for tha solicitation and/or
administration of the contract.
E. "Default” shalf mean any property tax obligation an the secured roll that has bzen daemed defauited by
operation of [aw pursuant to Califernia Revenue and Taxation Code sectlon 3436; or any property tax obligation on
the unsecured roll that remalns unpaid on the applicable delinquency date pursuant fo California Revenue and
Taxatlon Cods section 2922; excapt for any property tax chligation dispute pending before the Assessment
Appegls Board.
F. *Sollcitaion® shall mean the County’s pracess to obtain bids or proposals for goods and services.
G. “Treasurer-Tax Collector” shall mean the Treasurer and Tax Collector of the County of Los Angeles. (Ord No
2009-0026 § 1 (part), 2009.)

2,206.030 Applicabllity.
This chapter shall apply to all sollcitations issued 60 days after the effective date of the ordinance codiffed in this
chapter. This chapter shall also apply to all new, renewed, extended, and/or amended contracts entered into 60
days after the effective date of the ardinance codified In this chapter. {Ord. No. 2009-0028 § 1 (part), 2009.)

2.206.040 Required solicitation and contract language.
All solicitations and all new, renewed, extended, and/or amended contracts shall contain language which:
A. Requires any Contractor to keep County Property Taxes out of Default status at all times during the term of an
awarded confrach;
B. Provides that the failure of the Conftractor to comply with the provisions in this chapter may prevent the
Contractor from being awarded a new contract; and
C. Provides that the failure of the Contractor to comply with the provlsions in this chapter may constitute a material
breach of an existing contract, and failure to cure the breach within 10 days of notice by the County by paying the
outstandlng County Property Tax or making payments In a manner agreed lo and approved by the Treasurer-Tax
Collector, may subject the contract to suspension and/or termination. {Ord. No. 2009-0026 § 1 (part}, 2009.)

2.206.050 Administration and compliance cerfification.
A. The Treasurer-Tax Collectar shall be responsible for the administration of this chapter. The Treasurer-Tax
Callector shall, with the assistance of the Chief Executive Officer, Director of Internal Services, and County
Counsel, issue written instructions on the Implementation and ongoing administration of this chapter. Such
instructions may provide for the delegation of funclions to other departments,
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B. Contractor shall be required to certify, at the ime of submitting any bid or proposal to the County, or entering
into any new contract, or renewal, extensiorn or amendment of an existing contract with the County, that it is in
compliance with this chapter Is not in Default on any County Property Taxes or is current in payments due under
any epproved payment amangement {Ord. No. 2009-0026 § 1 (part}, 2009.)

2.206.060 Exclusions/Exemptions.
A. This chapter shall not apply to the following contracts:
1. Chief Executive Office defegated authority agreements under $50,000;
2, A contract where federal or state law or a conditlon of a federal or state program mandates the use of a
particular contractor;
3, A purchase made through a state or federal contract,
4. A contract where state or federal monles are used fo fund service related programs, incleding but not limited to
voucher programs, foster care, or other social programs that provide immediate ditect asslstancs;
5. Purchase orders under a master agreement, where the Contractor was certifed at the time the master
agreement was entered [nta and at any subsequent renewal, extenslon and/or amendment to the master
agreement
6. Purchase orders Issued by Intenal Services Department under $100, 000 that is not the resulf of a competitive
bidding process.
7. Program agreements that utllize Board of Supervisors' discretionary funds;
B. National contracts established for the purchase of equipment and supplies for and by the National Assaciation of
Cotnties, U.S. Communities Govemment Purchasing Alliance, or any similar related groeup purchasing
organization;
8. A monopoly purchase that [s exclusive and proprietary to a specific manufacturer, distributor, reseller, and must
malch and mter-member wilh exlsting supplles, equipment or systems maintained by the county pursuant to the
Los Angeles Purchasing Policy and Procedures Manual, section P-3700 or a successor provisfon;
10. A revolving fund {petty cash) purchase pursuant to the Los Angeles County Flscal Manual, section 4.6.0 ora
successor provision;
11. A purchase card purchase pursuant to the Los Angeles County Purchasing Policy and Procedures Manual,
section P-2810 or a successor provision,
12. A non-agreement purchase worth a value of less than $5,000 pursuant to the Los Angeles County Purchasing
Palley end Procedures Manual, section A-0300 or a successer provislon; or
13. A bona fide emergency purchase pursuant to the Los Angeles County Purchasing Polley and Procedures
Manual section P-0800 ar a successor provision;
14. Other contracts for misslon critical goods end/or services where the Board of Supervisors determines that an
exemplion is justified.
B. Other laws. This chapter shall not be interpreted ar applied to any Contractor in a manner Inconsistent with the
laws of the United States or Californla. {Ord. No, 2009-0026 § 1 {part), 200%.)

2.206.070 Enforcement and remedies.
A. The information funished by each Contractor certifying that itIs in compllance wnth this chapter shall be under
penalty of perjury.
B. No Contractor shall willfully and knowingly rmake a false statement certifying compliance with this chapler for the
purpose of obtalning or retalning a County contract
C. For Contractor's violation of any provision of this chapter, the Counfy depariment head responsrble for
administering the contract may do one or more of the following:
1. Recommend ta the Board of Supenvisors the fermination of the contract, and/or,
2. Pursuant to chapter 2.202, seek the debarment of the contractor; and/or,
3. Recommend to the Board of Supervisors that an exemption is justified pursuant fo Section 2.206.060.A.14 of
this chapter or payment deferral as provided pursuant to the California Revenue and Taxation Code. {Ord. No.
2009—0026 § 1 (part), 2009.)

2.206.080 Severahility.
If any prows:on of this chapter is found invalid by a court of competent jurisdiction, the remaining provisions shall
remain in full farce and effect (Ord. No. 2009-0026 § 1 {part), 2008.)








