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1.0 GENERAL 

1.1 SCOPE 

SECTION 16190 

METAL FRAMING 

a. This secti;n specifies the furnishing and installation of metal framing, including channels, hangers, 
brackets, fittings, clamps, hardware, anchor bolts, rods, and electrical accessories for installing electrical equipment 
and materials. 

1.2 REFERENCE STANDARDS 

a. AlSI SG 673 Part I - Specification for Design of Cold-Formed Steel Structural Members. 

b. ASTM A36 - Standard Specification for Structural Steel. 

c. ASTM AI23 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on iron and Steel Products. 

d. ASTM AI53 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware. 

e. ASTM A446 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, 
Structural (physical) Quality. 

f. ASTM A570 - Standard Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled Structural Quality. 

g. ASTM A575 - Standard Specification for Steel Bars, Carbon, Merchant Quality, M-Grades. 

h. ASTM A576 - Standard Specification for Steel Bars, Hot-Wrought, Special Quality. 

i. ASTM A635 - Standard Specification for Steel, Sheet and Strip, Heavy-Thickness Coils, Carbon, 
Hot-Rolled. 

j. ASTM A525 - Standard Specification for General Requirements for Steel Sheet, Zinc Coated (Galvanized) 
by the Hot-Dip Process. 

k. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel. 

1.3 SUBMITTALS 

a. Submit manufacturer's technical product data for all framing materials and accessories. include data 
_ SUbstantiating that materials comply with the requirements of this section. 

1.4 DELIVERY, STORAGE AND HANDLING .. a. Sture metal framing fittings and accessories in suitable areas to prevent corrosion. 

b. Handling shall be done to assure that channels are not crushed or damaged. - 2.0 PRODUCTS 

2.1 MATERlALS -
a. Fmnish channels, fittings, clamps, electrical accessories and brackets fabricated from sheet steel or from 

-
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malleable cast iron. Furnish threaded fasteners fabricated from carbon steel. 

2.2 COATINGS 

a. Hot-dip galvanized all steel components. 

2.3 SIZES 

a. Furnish channels fabricated from not less tban 12-gauge sheet steel,I-5/8-inches wide and not less than 
1-5/8-inches deep. 

3.0 EXECUTION 

3.1 INSTALLATION 

a. Install metal framing to support wall mounted equipment and wall or celling mounted raceways. 

3.2 ANCHOR BOLTS 

a. Install II2-inch diameter by 3-inch long expansion bolts to attach framing to concrete. Space bolts a 
maximum of 24-inches on center, with not less than two bolts per piece of framing. 

3.3 TOUCH-UP 

a. Touch up all scratches or cuts on steel components with an approved zinc chromate or a 90% zinc paint. 

END OF SECTION 
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SECTION 16195 

ELECTRICAL IDENTIFICATION 

1.0 GENERAL 

1.1 SCOPE 

a. This section specifies the furnisbing and installation of products for the identification of electrical materials 
and equipment. 

1.2 REFERENCE STANDARDS 

a. ANSIINFPA 70 - National Electrical Code. 

b. OSHA - Occupational Safety and Health Act. 

1.3 APPLICABLE PROVISIONS 

a. Refer to Section 160 I 0 - Electrical General Provisions. 

b. Refer to Section 16140- Wiring Devices. 

1.4 SUBMITTALS 

a. Submit manufacturer'S technical product data for each type of product furnished. Include data· 
substantiating that materials comply with the requirements of this section. Refer to paragraph 3.5(b). 

2.0 PRODUCTS 

2.1 UNDERGROUND INSTALLATION MARKING TAPE 

a. Furnish Seton style 37236 and 45384 or approved equivalent 4-mil thick by 6" wide polyethylene 
non-adhesive tape for marking the installation of underground raceways. 

2.2 MARKERS 

a. . Furnish Seton style M3846 or approved equivalent vinyl cloth self-adhesive markers with I" high 
characters for identitying exposed raceways and boxes. 

2.3 COLORED TAPE 

a. Furnish Scotch No. 35 or approved equivalent 7-mil thick by 3/4" wide vinyl adhesive tape for color coding 
- of No. 8 A WG and larger 600 volt insulated conductors. 

-
-
-
-
-

2.4 WARNING SIGNS 

a. Flash Protection: Switchboards, panelboards, control panels, meter socket enclosures and motor control 
equipment that are in other than dwelling occupancies and are likely to require examination, adjustment, servicing, 
or maintenance while energized shall be field marked to warn qualified persons of potential electric arc flash 
hazards. The marking shall be located so as to be clearly visible to qualified persons before examination, 
adjustment, servicing, or maintenance of the equipment. 

2.5 PLASTICN~LATES 

a. Furnish engraved black-white-black plastic laminate nameplates for identification of normal service 
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equipment. Edges of nameplates shall be chamfered. 

3.0 EXECUTION 

3.1 lNSTALLATION 

a. Install identification. products as required by the NEC and OSHA and elsewhere where required by this 
section. 

b. Install identification products in accordance with manufacturer's written instructions. 

c. Where identification is to be applied to surfaces that require a field finish, install identification after 
completion of the finish work. 

3.2 UNDERGROUND RACEWAYS 

a. Install underground installation marking tape 6 to 12-inches below grade directly over all underground 
raceways that are exterior to the building. 

3.3 

a. 

b. 

(I) Warning tape over electrical installation under 600 volts shall be red with black lettering stating 
"BURIED ELECTRlCAL LINE". 

(2) Warning tape over communications installations shall be orange with black lettering stating 
"BURIED TELEPHONE LINE". 

OUTLET, JUNCTION AND PULLBOXES 

Label outlet box covers using a black marking pen with the identity of the circuits contained within the box. 

Label wiring devices with pressure tape labels, or engrave where indicated. 

c. Install self·adhesive markers on the outside of the covers of all junction and pullboxes. Mark the cover to 
identify the circuits contained within the box. 

d. Paint all boxes used in the fire alarm system red. 

3.4 lNSULATED CONDUCTORS 

a. Color code all 600 volt ungrounded, insulated conductors by installing conductors with factory colored 
insulation for conductors No. lOA WG and smaller in accordance with the table in paragraph c. below. Factory 
colored insulation for 600 volt grounded and grounding conductors shall be provided for No.6 and smaller. 

b. Install colored tape on all 600 volt ungrounded insulated conductors No.8 A WG and larger in accordance 
with the table in paragraph c. below. Install colored tape on all 600 volt grounded and grounding conductors No.4 
and larger. Apply tape in half-lapped turns for a distance of 6 inches from terminal points and in boxes where splices 
or taps are made. Apply the last two laps of tape with no tension to prevent possible unwinding. Do not cover 
factory applied cable identification markings with taping; tape locations may be adjusted slightly to prevent the 
covering of facto.ry markings. 

c. Color code conductors with the table below or as required by local codes if different from the color scheme 
indicated. 

Phase 480Y1277 208YI!20 
AorLJ Purple Black 
BorL2 Brown Red 
CorL3 Yellow Blue 
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I Neutral 
Ground 

3.5 WARNING SIGNS 

a. Install flash protection warning signs per NEC Article 110.16. 

3.6 EQUIPMENT 

a. Install engraved plastic laminate nameplates as listed below. The intent of the equipment nameplate is to 
provide 3 or 4 lines of information for future maintenance action as follows: 

(1) Line 1 - Equipment name. 

(2) Line 2 - Description (what it is, i.e. panelboard, disconnecting means). 

(3) Line 3 - Service (what it serves). 

(4) Line 4 - Additional data as appropriate. 

b. Contractor shall submit a nameplate schedule for approval by the NE prior to installation. 
SIZE 

EOUIPMENT LETTERING INFORMATION 

LOW-VOLTAGE SWITCHBOARDS 

Name/Ratings 

Devices 

PANELBOARDS 

NamelRatings 

TRANSFORMERS 

SAFETY SWITCHES 

MOTOR STARTERS 

TIME SWITCHES 

WEDG 11050 

1/4" IllS" 

1/S" 

1}4" }1/S" 

I/S" 

I/S" 

1/S" 

liS" 

Switchboard designation/ampere rating 
and voltage characteristics 
EX: SWBD I 

200A 4S0Y 1277V 

Load Served 
EX: Transformer for Panelboard 1LB3 

Panelboard designation/ampere rating 
and voltage characteristics 
EX: 1LB3 

225A 20SYI120V 

Load served, KV A rating and circuit mnnber 
EX: PANEL 1LB3,30KVA 

CKTSWBDl-1 

Load served, lIP and circuit number 
EX: ELEVATOR NO. 1, 30lIP 

CKT 1LB3 -37,39,41 

Load lIP, and area served and circuit 
number 
EX: AHU-I, Library, 10 lIP 

CKT 1LB3-3S, 40, 42 

Load served 
EX: Exterior Lights 

ELECTRICAL IDENTIFICA nON 16195 - 3 
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c. Install nameplates labels in locations on the equipment for best convenience of viewing without interfering 
with the operation and maintenance of equipment. Secure nameplate to equipment by means of stainless steel 
self-tapping machine screws. 

END OF SECTION 
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SECTION 16440 

ENCLOSEDSAFETYS~TCHES 

1.0 GENERAL 

1.1 SCOPE 

a. This seetion specifies the furnishing and installation of enclosed safety switches. 

1.2 REFERENCE STANDARDS 

a. ANSl/UL 98 - Standard for Safety Enclosed and Dead-Front Switches. 

b. NEMA KS I - Enclosed and Miscellaneous Distnbution Equipment Switches (600 Volts Maximum). 

1.3 APPLICABLE PROVISIONS 

a. Refer to Section 16010 - Electrical General Provisions. 

1.4 SUBMITTALS 

a. Subutit manufacturer's technical product data for all disconnect switches. Include data substantiating that 
materials comply with the requirements of this section. 

2.0 PRODUCTS 

2.1 CHARACTERISTICS 

a. Voltage. Furnish switches with voltage rating of250 volts dc, 240 volts or 600 volts ac, as required for the 
installed system voltage. 

b . Type. Furnish switches conforuting to NEMA Standard KS 1 for Type lID (heavy duty). 

c. Contacts. Furnish switches with quick-make, quick-break contacts. 

d. Poles. Furnish 3-pole, visible blade switches, unless otherwise indicated on the drawings. 

2.2 CONSTRUCTION 

a. Enclosure. Furnish NEMA I switch enclosures for indoor dry locations, NEMA 3R for outdoor and 
NEMA 4X for all interior wet or damp locations, unless otherwise indicated. 

b. Operating Handle. Furnish a handle suitable for padlocking in the OFF position with as many as three 
padlocks of 511 6-inch diameter shank. Use a defeatable, front accessible, coin-prohf door interlock to prevent , 
opeuing the door when the switch is in the ON position and to prevent turning the switch ON when the door is open. 

c. Terutinal Shield. Furnish incoming line terminals with an insulated shield so that live parts are not exposed 
when the door is open. 

d. Neutral. Where neutrals are indicated furnish switches with an isolated, fully rated neutral block. Make 
provisions for bonding the block to switch enclosure. 

e. Fuse Holders. Where fusible switches are indicated, furnish switches with rejection-type fuse holders and 
fuses conforuting to Section 16476, Overcurrent Protective Devices. 

WEDG 11050 ENCLOSED SAFETY SvnTCHES 16440 - 1 
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f. Nameplates. Furnish a front cover mounted metal nameplate, indicating the switch type, catalog number 
and horsepower rating (with both standard and time delay fuses) .. 

g. Provide grounding bar. 

2.3 ACCEPTABLE MANUFACTURERS 

a. Eaton, General Electric, Siemens Energy & Automation, Square D. 

3.0 EXECUTION 

3.1 INSTALLATION 

a. Install switches for all equipment that requires them. Mount so that operating handle is approximately 48-
inches above finished floor. Where grouped, align tops of switches. 

3.2 IDENTIF1CA TION 

a. Refer to Section 16195 for the requirements for the identification of safety switches. 

END OF SECTION 
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1.0 GENERAL 

1.1 SCOPE 

SECTION 16450 

GROUNDING 

a. This section specifies the furnishing and installation of grounding and bonding equipment for electrical 
systems as required by Articles 200 and 250 of the NEC, as specified herein, and as shown on the contract 
documents. 

1.2 REFERENCE STANDARDS 

a. ANSIlIEEE Std. 81 - Guide for Measuring Earth Resistivity, Ground Impedance and Earth Surface 
Potentials of a Ground System. 

b. ANSIlIEEE Std. 142 - Recommended Practice for Grounding of Industrial and Commercial Power 
Systems. 

c. ANSI/UL 83 - Standard for Safety ThermoplastiC-Insulated Wires and Cables. 

d. ANSI/UL 467 - Standard for Safety Grounding and Bonding Equipment. 

e. ANSI/UL 486A - Standard for Safety Wire Connectors and Soldering Lugs for Use with Copper 
Conductors. 

1.3 APPLICABLE PROVISIONS 

a. Refer to Section 160 I 0 - Electrical General Provisions. 

1.4 SUBMITTALS 

a. Submit manufacturer's techuical product data and installation instructions on grounding materials. Include 
product data substantiating that materials comply with the requirements ofthls section. 

2.0 PRODUCTS 

a. All grounding: system equipment and components used on this project shall be manufactured by firms that 
have been regularly engaged in the manufacturer of grounding equipment and components for at least five years. 

2.1 GROUND RODS 

a. Provide 3/4-inch by 10-foot long, copper-clad, steel grounding electrodes. Furnish rods to which the 
copper cladding is permanently and inseparably bonded to a high strength steel core. 

2.2 CONNECTIONS 

a. For below grade and concrete encased connections provide exothermic welded type, uu1ess otherwise 
- noted. For above grade connections provide bonds and clamps of a non-ferrous material which· will not cause 

electrolytic action between the conductor and the connector. 

2.3 - BUSHINGS 

a. Provide threaded malleable iron or steel insulated bushings with external lug for grounding conductor. 

-
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2.4 CONDUCTORS 

a. Provide bare conductors for bonding jumpers. Furnish 600-volt insulated conductors having a 
green-colored insulation for grOtmding electrode and equipment grounding conductors. Use solid conductors for 
No. 12 AWG and No. 10 AWG wire; stranded for No. 8 AWG and larger. 

2.5 BRAID 

a. Provide fleXIble copper braided straps constructed from 30-gauge baie copper wire. 

2.6 FIELD INSTALLED GROUND BUS 

a. Provide round-edge copper bar with 98 percent International Annealed Copper Standard (lACS) 
conductivity. Size the bus for not less than 25 percent of the cross-sectional area of the related feeder. A minimum 
size of 1/4-inch by 2-inches is required. 

3.0 EXECUTION 

3.1 INSTALLATION 

a All metallic conduits shall be electrically continuous. 

b. Install bonding jumpers in raceway system around expansionjoints. 

c. Install grounding conductors in the shortest and straightest paths as possible to minimiw transient voltage 
rises. 

d. Apply corrosion-resistant finish to field-connections, buried metallic grounding and bonding products, and 
places where factory applied protective coatings have been destroyed. 

e. Install clamp-on connectors on clean metal contact surfaces, to ensure electrical conductivity and circuit 
integrity. 

f. Tighten grounding and bonding connectors and terminals, including screws and bolts, in accordance with 
manufacturer's published torque tighteuing values for connectors and bolts. Where manufacturer's torquing 
requirements are not indicated, tighten connections to comply with torque tightening values specified in UL 486A to 
assure permanent and effective grolDlding. 

3.2 SYSTEM GROUND 

a. System Neutral. Where a system neutral is used, grolDld the system neutral conductor as required by NEC 
Article 250. GrolDld the system neutral only at the point of service and isolate it from grolDld at all other points in 
the system. 

b. Separately Derived Systems. GrolDld neutrals of separately derived systems such as generators, 
transformers, etc., in accordance with NEC Article 250.30. 

c. Size. Size the system grounding conductors to comply with NEC Table 250.66, unless shown larger. 

3.3 EQUIPMENT GROUND 

a. Raceway Systems, Equipment Enclosures, and Equipment. 

(1) Install bonding jumper and grounding-type bushing on each metallic raceway entering or leaving 
the enclosure of the service equipment. . 

WEDG 11050 GROUNDING 16450 -2 
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(2) 

(3) 

(4) 

(5) 

(6) 

Install insulated grounding-type bushings for metal raceways 1-II2-inch and larger terminating in 
equipment enclosures containing a ground bus and connect the bushing to the ground bus. 

Install a green insulated equipment grounding conductor for each feeder and branch circuit. Green 
tape may be used for conductors larger than #6 when conductor is accessible. 

Install bonding jumpers and ground wire throughout to ensure electrical continuity of the 
grounding system. 

Ground cabinets, boxes, motors, controllers, raceways, switchgear, transformer enclosures, other 
equipment and metallic enclosures. Ground equipment and enclosures to the continuous-grounded 
metallic raceway system in addition to any other specific grounding shown. 

Install a separate grounding conductor within all flexible raceways and securely bond to the 
conduit and device, etc., on both sides of the fleXIble raceway. 

(7) Install a separate groundiog conductor in the raceways for connection to the frame of each motor. 

(8) 

(9) 

(10) 

(II) 

(12) 

All receptacles shall be bonded to its respective device box. The connection shall be made by 
means of a bonding jumper between the device and the box. Where the receptacle mounting yoke 
is designed and listed for the purpose of grounding; the bonding jumper may be omitted. 

Provide miuimum 2-inch x 1I4-inch x 12-inch grounding bar in each communication equipment 
room and connect a #6 grounding conductor to the grounding system. 

All exterior grade mounted equipment shall have their enclosures grounded directly to a separate 
driven ground rod at the equipment in addition to the buildiog ground connection. 

All lighting standards over 10 feet high shall have a separate driven ground rod and #6 copper 
grounding conductor from the ground rod to the lighting standard ground connection. 

Communication equipment shall be grounded in accordance with Article 800 of the NEC, Radio 
and Television antennas shall be grounded per Article 810 of the NEC, and cable television 
systems shall be grounded per Article 820 of the NEC. 

b. Size. When grounding and bonding conductors are not sized on drawings, size the grounding conductors in 
accordance with NEC Table 250.122. Size bonding jumper so that miuimum cross-sectional area is equal to or 
greater than that of the equivalent groundiog conductor as determined from NEC Table 250.66. 

3.4 TESTING 

a. Test the completed grounding system using the fall-of-potential method described in IEEE Standard 81. If 
the resistance of the grounding system is greater than 5 ohms, add one additional ground rod. Ensure ground rods 
are spaced not less than 6 feet apart . 

END OF SECTION 
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SECTION 16460. -
DRY-TYPE TRANSFORMERS 

- 1.0 GENERAL 

1.1 SCOPE - a. 1bis section specifies the furnishing and installation of dry-type transformers with 600-volt and below 
primary and rnted SOO KVA and smaller. 

- 1.2 REFERENCE STANDARDS 

a. ANSI/IEEE CS7.96 - Guide for Loading Dry-Type Distribution and Power TrnnsfOImers. 

b. ANSI/IEEE CS7.110 - Recommended Practice for Estab1ishing Trnnsformer Capability When Supplying 
Nonsinusoidal Load Currents. 

- c. ANSI/UL S06 - Standard for Safety Specialty Transformers. 

d. ANSI/IEEE S19-1992 - Recommended Practices and Requirements for Harmonic Control in Electrical 
Power Systems. -
e. ANSI/UL IS61 . Standard for Safety Dry. Type General Purpose and Power Trnnsformers. 

- f. lEEE CS7.12.01 - Standard General Requirements for Dry Type Distribution and Power Trnnsformers 
Including Those with Solid east and/or Resin.Encapsulated Windings. 

g. IEEE CS7.12.91 - Standard Test Code for Dry. Type Distribution and Power Transformers. -
h. NEMA ST 20 Dry-Type Transformers for General Applications. 

- i. NEMA ST TP-l 2002 - Guide for Determining Energy Efficiency for Distribution Transformers. 

j. NEMA ST TB·2 - 200S - Standard Test Method for Measuring the Energy Consumption of Distnbution . 
Transformers -
1.3 APPLICABLE PROVISIONS 

- a. Refer to Section 16010 - Electrical General Provisions. 

1.4 SUBMfITALS 

-. a. Submit manufacturer's technical data for all dry-type transformers. Include data substantiating that 
materials comply with the requirements of this section. Data shall include, but shall not be limited to, the following: 

- b. Rated KV A, number of phases and frequency. 

c. Impedance. 

- d. Primary voltage and connection diagrnm. 

e. Secondary voltage and connection diagrnm. 

- f. Numher and percent taps. 

-
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g. Sound level data. 

h. Outline dimensions. 

i. Total weight of unit. 

1.5 OPERATING AND MAINTENANCE DATA 

a. Submit manufacturer's standard operating and maintenance datalmanuals. 

2.0 PRODUCTS 

2.1 RATINGS 

a. Required kV A, voltages, phases and winding configurations are indicated on the drawings. Transformers 
must be rated for 60 hertz operation, self-cooled NEMA Class AA. 

2.2 CORES 

a. Construct cores of high grade, non-aging silicon steel with high magnetic permeability, and low hysteresis 
and eddy current losses. Magnetic flux densities shall be kept well below the saturation point. There shall be no 
metal-to-metal contact between the core and coil and the enclosure. 

2.3 COILS 

a. Windings. Use copper wire (bar stock) for coil windings. Aluminum foil windings are not acceptable. 
Transformer coils· shall be of continuous wound construction and shall be impregnated with nonhygroscopic, 
thermosetting varnish. Each transformer shall be provided with an electrostatic shield. 

b. Taps. Furnish transformers with full load rated taps in the primary winding as follows: 

2.4 

KVARating 

3-15 k V A, single phase; 
9-15k V A, three phase 

25-100 kV A single phase; 
30-300 kVA three phase 

167-250 kVA single phase; 
500 kV A three phase 

INSULATION SYSTEM 

Two 5 percent taps below rated 
voltage 

Six 2-112 percent taps, four 
below and two above rated voltage 

Four 2-112 percent taps, two 
below and two above rated voltage 

a. Furnish a 220°C insulation system which is the manufacturer's standard for a maximum 115°C rise over a 
40°C ambient for all transformers rated 15 kVA and larger. Transformers shall be capable of carrying a 15% 
continuous overload. 

2.5 SOUND REQUlREMENTS 

a Average sound levels must not exceed the following values as measured in accordance with NEMA 
Standard 20-4.12. 

WEDG 11050 

kVA 

0-9 40 
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IS-50 
51-ISO 
151-30055 
301-50060 

2.6 CONSTRUCTION 

45 
50 

a Enclosure. Unless otherwise specified or indicated, furnish transformers in drip-proof metal enclosures 
designed to provide air cooling and to prevent accidental contact with live conductors. The maximum temperature 
on top of the enclosure shall not exceed 35°C rise above a 40°C ambient. 

b. Wiring Compartment. Locate the wiring compartment below the core and coil. Have the compartment 
cooled by air circulation or insulated from the core and coil with a suitable thermal barrier. 

c. Isolation. Furnish neoprene rubber pads to isolate core and coil assembly from transformer enclosure. 

d. Grounding. Ground the core of the transformer to the enclosure with a flexible grounding conductor sized 
according to NEC requirements. Transformer core shall be visibly grounded to the transformer enclosure . 

2.7 TRANSFORMERS DESIGNED FOR NON-LINEAR LOAD APPLICATIONS 

a. Transformers designed for non-linear load applications shall conform to paragraphs 2.1 through 2.6 of this 
Section excepr as amended by the following paragraphs. 

b. Have a K-Factor rating designed to ANSIlIEEE C57.110. 

c. Be UL K -13 rated capable of supplyiog 100% non-linear load. 

d. Have an electrostatic shield. 

e. Have a neutral terminal rated 200"10 of the phase terminsl capacity. 

2.8 

a. Eaton, General Electric, Jefferson, Siemens Energy & Automation, Square D. 

3.0 EXECUTION. 

3.1 TAP SETTING 

a Select the appropriate tap setting on transformer so that the no-load secondary voltage is within +/ - 112 of a 
tap span of the nameplate rating. Record the transformer serial number, kV A rating, selected tap setting and 
secondary voltage readings. Submit three copies of the record to the Architect/Engineer. 

3.2 INSTALLATION 

a. All transformers shall be installed and connected in accordance with the manufacturer's written 
instructions. 

b. Floor mounting. 

(I) Construct concrete pad for floor mounted transformers in accordance with Section 160 I 0 -
Electrical General Provisions. Maintain a minimum of 6-inches free air space between enclosure 
and walls. 

(2) Install transformers on I" thick high resiliency pads to isolate transformer from floor using 
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Korfund "Elastorib" or equivalent 

c. Wall mounting. 

(1) Securely anchor wall mounting brackets to wall to provide adequate support. 

(2) Anchor transformer securely to wall brackets with minimum 112" diameter bolts. 

d. Ceiling mounting 

e. 

(I) 

(2) 

Suspend transformers from structure by means of trapeze hangers constructed of galvanized 
all-thread rods and metal framing chaonels. Make double-nut connections between rods and 
chaonels. Locate to provide adequate ventilation and accessibility. 

Install transformer on I" thick high resiliency pads to isolate transformer from trapeze hanger 
using Korfund "Elastonb" or equivalent. 

Conduit connections. 

(I) Attach incoming and outgoing conduits to the transformer enclosure with 24-inch long flexible 
liquid tight metal conduit. Install a bonding jumper, sized per NEC Table 250.66. 

f. Cable connections. 

3.3 

a. 

(1) Make transformer cable connections with compression-type lugs suitable for termination of 750C 
rated conductors. Position lugs so that field connections and wiring will not be exposed to 
temperature above 75°C. 

GROUNDING 

Install transformer grounding in accordance with NEC Article 250. 

3.4 IDENTIFICATION 

a. Refer to Section 16195 for the requirements for the identification of transfonners. 

END OF SECTION 
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1.0 GENERAL 

1.1 SCOPE 

SECTION 16470 

PANELBOARDS 

a. This section specifies the furnishing and installation of distribution and braoch circuit panelboards. 

1.2 REFERENCE STANDARDS 

a. ANSIINEMA PB I - Panelboards. 

b. ANSI!UL 67 - Standard for Safety Panelboards. 

c. ANSI!UL 489 - Standard for Safety Molded-Case Circuit Breakers and Circuit-Breaker Enclosures. 

d. NEMA AB I - Molded Case Circuit Breakers and Molded Case Switches. 

e. NEMA AB 3 - Molded Case Circuit Breakers and Then Application. 

f. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of Panelboards 
Rated 600 Vohs or Less. 

g. UL 50 - Standard for Safety Enclosnres for Electrical Equipment. 

h. UL 508 - Standard for Safety Industrial Control Equipment. 

1.3 APPLICABLE PROVISIONS 

a. Refer to Section 160 I 0 - Electrical General Provisions. 

b. Refer to Section 16476 - Overcurrent Protective Devices. 

1.4 SUBMITTALS 

a. Submit manufacturer's techuical product data on circuit breakers and accessories. 

b. Submit shop drawings for each panelboard which include outline and support points, dimensions, vohage, 
main bus ampacity, short circuit ampere interrupting rating, circuit breaker arrangement, sizes and number of poles. 
Shop drawing shall list all circuit breakers to be installed in panelboard. 

c. Circuit breaker arrangement must be identical to the schedules or one line diagram nuless there is a 
technical reason for deviation. All reasons for deviation must be stated on the shop drawings. 

1.5 OPERATION AND MAINTENANCE DATA 

a. Submit manufactnrer's standard operation and maintenance data/manuals. 

2.0 PRODUCTS 

2.1 GENERAL 

a. Furnish copper bus. 
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b, Furnish full size neutral bus in all panels or as required by the panel schedule and/or one line diagram. 

c. Furnish all panelboards with a separate equipment ground bus. 

d. Furnish an isolated ground bus where noted on the drawings. 

e. Furnish all spaces specified on the schedules complete with all breaker mounting accessories required to 
accommodate the breaker frame size specified. 

f. Furnish nameplate and a welded circuit directory frame and card with a clear plastic covering on the inside 
of the door for all panelboards. All circuit loads shall be identified on the circuit directory as specified in Section 
16010. 

2.2 SHORT CIRCUIT RATINGS 

a. Each panelboard, shall have a short circuit current rating equal to or greater than the rating shown on the 
panelboard schedule or on the one-line diagram. The short circuit rating shall be based solely on the ratings of the 
branch breakers in the panel. Series rating of standard AIC branch breakers with high A1C integral or remote 
main/feeder breakers is not acceptable. 

b. Panelboards shall be marked with their maximum short circuit current rating at the supply voltage. 240 
volt maximum branch circuit panels shall be rated 10,000 AlC RMS symmetrical minimum. 480 volt maximum 
branch circuit panels shall be rated 14,000 AlC RMS symmetrical minimum and distribution panels shall be rated 
22,000 AlC RMS symmetrical minimum. 

2.3 BRANCH CIRCUIT P ANELBOARDS 

a. Panelboard bus structure and main lugs or main circuit breaker shall have current ratings as shown on the 
panelboard schedule. Such ratings shall be established by heat rise tests, conducted in accordance with UL Standard 
67. Bus structure shall be insulated. Bus bar connections to the branch circuit breakers shall be the "distributed 
phase" or phase sequence type. All current carrying parts of the bus structure shall be plated. 

b. The panelboard bus assembly shall be enclosed in a steel cabinetwith "Door within Door" construction on 
panel covers. The rigidity and gauge of steel to be as specified in UL Standard 50 for cabinets. The size of wiring 
gutters shall be in accordance with UL Standard 67. . The box shall be fabricated from galvanized steel. Each 
cabinet shall include a hinged door-in-door steel front cover and have a flush, cylinder tumbler-type lock with catch 
and spring-loaded stainless steel door pull. AlI panelboards shall be keyed alike. Fronts shall have adjustable 
indicating trim clamps which shall be completely concealed when the doors are closed. Doors shall be mounted 
with completely concealed steel hiriges. Fronts shall not be removable with door in the locked position. 

c. Electrouic grade panelboards shall include integral surge protective equipment as specified in Section 
16475 - Panelboard SPD System. 

2.4 DISTRIBUTION PANELBOARDS 

a. Panelboard bus structure and main lugs· or main circuit breaker shall have current ratings as shown on the 
panelboardschedule or one line diagram. Such ratings shall be established by heat rise tests with maximum hot spot 
temperature on any connector or bus bar not to exceed 50DC rise above 40DC ambient. Heat rise tests shall be 
conducted in accordance with UL Standard 67. 

b. The panelboard bus assembly shall be enclosed in a steel cabinet with door-in-door construction. The 
rigidity and gauge of steel to be as specified in UL Standard 50 for cabinets. The size of wiring gutters shall be in 
accordance with UL Standard 67. Cabinets to be equipped with chrome plated steel latch and tumbler-type lock on 
door of trim. All panelboards shall be keyed alike. Doors over 48" long shall be equipped with three-point latch 
and vault lock. Fronts shall be of code gauge steel. End walls shall be removable. 
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c. The panelboard interior assembly shall be dead front with paneIboard front removed. Main lugs or main 
breakers shall have barriers on the front and sides. The barrier in front of the main lugs shall be hinged to a fixed 
part of the interior. The end of the bus structure opposite the mains shall have barriers. 

d. Circuit breakers shall be equipped with individually insulated, braced and protected connectors. The front 
faces of all circuit breakers shall be flush with each other. Large, permanent, individual circuit numbers shall be 
affixed to each breaker in a uniform position. Tripped indication shall be clearly shown by the breaker handle 
taking a position between "ON" and "OFF". Provisions for additional breakers shall be such that no additional 
connectors shall be required to add breakers. 

2.5 OVERCURRENT PROTECTIVE DEVICES 

a. Furnish thermal magnetic circuit breakers for branch circuit and distribution panelboards for the specified 
service with the number of poles and ampere ratings indicated. 

b. Furnish breakers which are quick-make and quick-break on both manual and automatic operation. Use a 
trip-free breaker which is trip indicating. Incorporate inverse time characteristic by bi-metallic overload elements 
and an instantaneous characteristic by magnetic trip. Where indicated, provide ground fault breakers (GFCB). 

c. For 2-pole and 3-pole breakers, use the common-trip type so that an overload or fault on 
one pole will trip all poles simultaneously. Handle ties are not acceptable except where multiple single breakers are 
used to serve modular furniture. 

d. Connect breakers to the branch circuit panelboard main bus by means of a solidly bolted connection. 
Connect breakers to the distribution panelboard main bus by means ofa solidly boIted or plug-in connection. Use 

- breakers which are interchangeable, capable of being operated in any position within the panel. Independently 
mount breakers so that a single unit can be removed from the front of the panel without disturbing or removing main 
bus, other units or other circuit breaker connections. - 2.6 REMOTE CONTROL SWITCHES 

a. Furnish ASCO Bulletin 920 or Russelectric RCS electrically operated, mechanically held remote control 
_ switches of indicated ratings, mounted in panelboards or in a separate enclosure as shown. Furnish switches wired 

with a Hand-Off-Automatic (H-O-A) Switch for 2-wire or 3-wire control, as indicated via time switch or Energy 
Management System (EMS) on the automatic control side. Derive power for the switch operating coil from line side 
of switched bus. Switch must be UL 508 listed.· -

-
-
-
-
-
-
-

2.7 ACCEPTABLE MANUFACTURERS 

a. Eaton, General Electric, Siemens Energy & Automation, Square D. 

3.0 EXECUTION 

3.1 INSTALLATION 

a. At the completion of the electrical system, the Contractor shall check each phase of all panelboards under 
full load conditions and arrange so that all phases shall carry approximately the same load. Rerer to Section 16010 
for Test Requirements. 

b. Stub five (5) empty 314-inch conduits out of each flush mounted panelboard to an accessible location above 
the ceiling. 

3.2 MOUNTING HEIGHT 

a. Install the panelboards to comply with the applicable provisions of NEMA Standard PB 1.1 and such that 
the center of the switch or circuit breaker in the highest position will not be more than 6-112 feet above the floor or 
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working platform. 

3.3 PANELBOARD DIRECTORY 

a. Prepare a neatly typed circuit directory and install behind a clear heat-resistant plastic protector on the 
inside of the door of each panelboard. Identify circuits by equipment served and by room numbers selected by the 
Owner; names and numbers may be different from those shown on drawings. Indicate spares and spaces with light, 
erasable pencil marking. 

3.4 IDENTIFICATION 

a. Refer to Section 16195 for the requirements for the identification of panelboards. 

END OF SECTION 
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1.0 GENERAL 

1.1 SUMMARY 

SECTION 16475 

PANELBOARD SPD SYSTEM 

a. These specifications descnbe the requirements for a hybrid, high-energy power conditioning and filtering 
system, for a facility-wide protection system. Each unit in the system shall incorporate Surge Protection Device 
(SPD) and high-frequency electrical line noise filtering. The system shall provide effective high-energy transient 
voltage suppression, surge current diversion, high-frequency attenuation, and line control as required by ANSIlIEEE 
C62.41-199I.The system shall be connected in parallel with the facility's wiring system and provide minimum 
attenuation of fast rise-time, high-frequency, error producing transients and electrical line noise as follows: 
Standardized insertion loss data obtained utilizing MIL-8TD-E220A 50 ohm insertion loss methodology. 

(I) 

(2) 

(3) 

Attenuation Frequency 

Insertion loss (ratio) 

Insertion loss (dB) 

100 kHz I 

355-1 

83 

MHZ 

50,000-1 

68 

10 MHZ 

500,000-1 

67 

100 MHZ 

1,000,000-1 

84 

b. The facility-wide protection system shall be capable of protecting against and surviving at least 5,000 
ANSIlIEEE C62.4l-l991 Category C surges without failing or degrading the UL 1449 Surge Suppression Rating by 
more than 5%. 

1.2 REFERENCE STANDARDS 

a. American National Standards Institute and Institute of Electrical and Electronic Engineers.(ANSIlIEEE 
C62.41-1991 Second Edition, C62.45-1987, C62.ll and C62.33). 

b. Federal Information Processing Standards Publication 94 (FIPS PUB94). 

c. Federal Specification (W-P-1l5b and W-C-375a,b). 

d. National Electrical Manufacturers Association (NEMA AB-1, PB-1, PB-l.l, PB~ 1.2 and LS-1). 

e. National Fire Protection Association (NFPA 70 [NEC], 75 and 780). 

f. Underwriters Laboratories (UL 50, 67, 96A, 489, 943,1283 and 1449-ThirdEdition). 

1.3 ENVIRONMENTAL REQUIREMENTS. 

a Storage temperature range shall be -40°C to +85°C (-40°F to + 185°F). 

c. Operation shall be reliable in an environment with 5% to 95% non-condensing relative humidity. 

d. The system shall be capable of operation in altitudes up to 13,000 feet above sea level. 

e. The system shall not generate any audible noise. 

f. No appreciable magnetic fields shall be generated. System shall be capable of nse directly in computer 
rooms or in any other location without danger to data storage systems or devices. 
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1.4 APPLICABLE PROVISIONS 

a Refer to Section 160 I 0 - Electrical General Provisions 

b. Refer to Section 16470 - Panelboards 

1.5 SUBMITTALS 

a. Submit shop drawings and product data with compliance with to the specification. Include documentation 
of all of the electrical characteristics for each piece of equipment. Include documentation of uuit's UL 1449 
suppression rating. 

1.6 OPERATION AND MAINTENANCE DATA 

a. Provide operation and maintenance data to be included in the Operation and Maintenance Manuals. Provide 
a list of all replaceahle parts. 

1.7 QUALITY ASSURANCE 

a. The panelboards shall be capable of protecting against and survlVmg at least 1,250 ANSIllEEE 
C62.41-2002 Category C surges without failing or degrading the UL 1449 Surge Suppression Rating by more than 
10%. 

b. The uuit shall be factory-tested and burned-in at the applicable MCOV for a miuimum of one (1) hour. 

c. The manufacturer shall provide a Limited Five-Year Warranty, from date of substantial completion, against 
failure when the system is installed in compliance with the manufacturer's Installation, Operation and Maintenance 
Instructions. 

d. The uuit shall be thoroughly factory-tested before shipment. Testing of each uuit shall include but shall not 
be limited to quality assurance checks, MCOV and clamping voltage verification. 

e. The equipment shall be Listed to meet UL 1449, Third Edition (2009) by a Nationally Recognized Test Lah 
as a Surge Protection Device. 

1.8 ACCEPTABLE~ACTURERS 

a. The products specified are those of Current Technology Inc. Substitutions for electronic grade panelboards 
will be considered by Eaton or Wiremold Sentrex. 

2.0 PRODUCTS 

2.1 ELECTRONIC GRADE PANELBOARDS 

a. The nominal panelboard operating voltage and configuration shall be as indicated on the panelboard 
schedules. 

b. The maximum continuous operating voltage (MCOV) of all suppression components utilized in the 
panelboard shall not be less than 125% of the facility's nominal operating voltage for 120 volt nominal systems. 

c. The operating frequency range of the uuit shall be 47 to 63 Hertz, 

d. The uuifs primary mode of protection shall be line-to-neutral. The secondary modes of protection shall be 
line-to-ground and neutra1-te-ground. 

e. Based on ANSIllEEE C62.41-2002's standard 8 x 20 microsecond current wavefOhn, the maximum 
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repetitive surge current capacity, in amps, of the unit for all modes of protection sbaIl be no less than 50,000 
Amperes. 

f. The UL 1449 suppression rating for each mode of protection shall be as follows: 

(I) 1201208 volt L-L: 700 volts. 

(2) 1201208 volt L-N, L-G and N-G: 400 volts. 

g. The panelboard shall be constructed in accordance with Section 16470 and as indicated in this section of 
the specifications. 

(1) The panelboard shall be of the same manufacturer as the panelboards supplied for the remainder of 
the project. 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

The panelboard's cabinet shall not be more than 9" longer than standard panelboards. 

The panelboard shall include a 200% rated all copper neutral bus designed for the current demands 
associated with non-liuear loads. The neutral bus shall include CU rated mechanical 
solderiess-type lugs in sufficient quantity and capacity as required. 

The panelboard shall include an insulated isolated ground bus with connection points equal to the 
number of branch breaker positions. The insulated isolated ground bus shall include CU rated 
mechanical solderless-type lugs in sufficient quantity and capacity as required. 

The panelboard shall include mechanical solderiess-type connection points and labels for each 
phase, neutral, safety ground and insulated isolated ground as required. 

The panelboard shall have an interior perimeter wiring gutter. The cross sectional dimension of the 
gntter shall be no less than 16 square inches. 

The panelboard shall include manufacturer's nameplate and UL inspection labels on the interior of 
cabinet. 

h. The panelboard shall include a solid-state high-performance suppression system, utilizing arrays of fused 
non-liuear voltage dependent metal oxide varistors with similar operating characteristics. The suppression system's 
components shall optimally share surge currents in a seamless, low-stress manner. The suppression system shall not 
utilize gas tubes, spark gaps, silicon avalanche diodes or other components which might short or crowbar the liue. 
The suppression system shall not incorporate any other components which may degrade perfurmance or reliability of 
the suppression system. 

i. Provide a UL 1283 high-frequency extended range tracking filter. The filter sbaIl reduce fust rise-time, 
high-frequency, error producing transients and electricalliue noise to harmless levels. Minimum insertion loss shall 
be as follows: Standardized insertion loss data obtained utilizing MIL-STD-E220A 50 ohm insertion loss 
methodology. 

(1) 

(2) 

(3) 

Attenuation Frequency 100 kHz 

Insertion Loss Ratio 50-I 

Insertion Loss dB 34 

I MHZ 

350-1 

51 

10 MHZ 

500-1 

54 

100 MHZ 

250-1 

48 

j. The panelboard shall be provided with an integral circuit breaker as a means of disconnecting the 
suppression/filter system for maintenance and/or test purposes without interruption of power to the facility's 
distribution system. . 
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k. All internal wiring associated with the suppression/filter system and subject to surge currents shall utilize 
low-impedance copper bus bar and/or #8 AWG copper conductors or larger. All internal connections associated with 
the suppression/filter system and subject to surge currents shall be made with compression solderIess-type lugs and 
shall be bolted ttl the bus bars in order to reduce overall system impedance. No plug-in component modules or 
quick-disconnect terminals shall be used in surge current-carrying paths. 

1. The panelboard shall incorporate an integral test point allOwing off-line diagnostic testing which verifies 
the operational integrity of the unit's suppression/filter system. 

2.2 ACCESSORIES 

a. Each service entrance· unit shall include Form C dry contacts (N.O.) to facilitate future connection. to the 
building management system in order to monitor the on-line status of the unit. The contacts shaIl be normally open 
and shall close upon failure of the suppression system and/or fuse. 

b. A hand-held, Master Test Set shall be provided which verifies the operational integrity of each unit's 
suppression system. The Test Set shall be self-contained and portable, and shall pr~vide complete assurance of the 
unit's instaIlation and capability without stressing the suppression system or posing detrimeut to continued 
operation. Provide a Master Test Set to the Owner. 

3.0 EXECUTION 

3.1 INSTALLATION 

a. Install the panelboards in accordance with the manufacturer's recommendations. 

b. Refer to Section 16470 for other requirements. 

c. All wiring shall be installed in raceway, sized per NEC requirements. The minimum copper wire size for 
connection of panel board units shall be #6 AWG. 

3.2 TESTING 

a. After instaI1ing surge protection devices, but before electrical circllitry has been energized, test for 
compliance with requirements. 

b. Perform each visual and mechanical inspection and electricaItest stated in NETA ATS, "Surge Arresters, 
Low-Voltage Surge Protection Devices" Section. Certify compliance with test parameters. 

3.3 INSPECTION 

a. 

b. 

Verify that electrical wiring instaIlation complies with manufacturer's written installation requirements. 

Complete startup checks according to manufactufer's written instructions. 

3.4 TRAINING 

a. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain surge suppression protective devices. 

b. The manufacturer shall furnish an equipment manual with installation, operation, and maintenance 
instructions for the specified unit. 

END OF SECTION 
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1.0 GENERAL 

1.1 SCOPE 

SECTION 16476 

OVERCURRENT PROTECTIVE DEVICES 

a. This section specifies the furnishing and installation of low voltage fuses rated 600 volts and below, 6000 
amperes and below and automatic circuit breakers. 

1.2 REFERENCE STANDARDS 

a. ANSIIANSI C97.1 • Standard for Low Voltage Cartridge Fuses 600 Volts and Less. 

b. NEMA FU I • Low Vohage Cartridge Fuses. 

c. NEMA AB I . Molded Case Circuit Breakers. 

d. NEMA AB 2· Procedures for Verifying the Performance of Molded Case Circuit Breakers. 

e. UL 198.3 . High·lnterrupting·Capacity Class K Fuses . 

f. UL 198.4· Class R Fuses. 

1.3 APPliCABLE PROVISIONS 

a. Refer to Section 16010· Electrical General Provisions. 

1.4 SUBMITTALS 

a. Submit Shop Drawings and Product Data for fuses and circuit breakers . 

b. Include time current curves, dimensions, voltage, short circuit ampere interrupting rating, continuous 
current rating and number of poles. 

1.5 OPERATION AND MAlNTENANCE DATA 

a. Provide operation and maintenance data in accordance with Section 16010. 

2.0 PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

a. Subject to compliance with the requirements, acceptable manufacturers shall be as follows: 

(1) Fuses. 

(a) Bussmann • Cooper Industries. 

(b) Littelfuse, Inc. 

(c) Mersen . 

(2) Circuit Breakers. 
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(a) General Electric Co. 

(b) Siemens Energy and Automation Inc. 

(c) Square D Co. 

(d) Eaton. 

2.2 FUSES 

a. Provide fuses with a voltage rating suitable for the normal voltage of the system in which they are to be 
applied. 

b. Class RKI Time-Delay Fuses: Fuses rated from 1I10 to 600 amperes shall be UL Class RKI, dual element 
tbne-delay type. The fuses shall have separate overload and short circuit elements. The fuses shall have a spring 
assisted thermal element with a melting point of284DF. The two elements shall be physically separated in different 
chambers. The fuse shall be capable of maintaining an overload of 500% of its rated current for a .minimum of 10· 
seconds. The fuses shall have a u.L. listed interrupting rating of 200,000 amperes rmsIsym. 

c. Class RKS Time-Delay Fuses: Fuses rated from 1110 to 600 amperes shall be UL class RKS, doal element 
tbne-delay type. The fuses shall have separate overload aod short circuit elements. The fuses shall have a spring 
assisted thermal element with a melting point of284DF. The two elements shall be physically separated in different 
chambers. The fuse shall be capable of maintaining an overload of 500% of its rated current for a minimum of 10 
seconds. The fuses shall have a u.L. listed interrupting rating of200,000 amperes rmsIsym. 

2.3 CIRCUIT BREAKERS 

a. Molded-Case Circuit Breakers: Provide molded-case thermal magnetic circuit breakers. Provide breakers 
with permanent thermal aod instantaneous magnetic trips in each pole. Two and three pole breakers shall be 
common trip. Construct with overcenter, trip-free, toggle type operating mechanisms with quick-make, quick-break 
action and positive handle indication. Construct breakers for mounting and operating in any physical position and 
operating in an ambient temperature of 40°C. Provide breakers with mechanical screw type removable connector 
lugs, AUCU rated for 65°C or 75DC wire for breaker sizes less than 100 amperes and 75DC for breaker sizes lOa 
amperes and greater. The circuit breakers shall have a minimum 10,000 AlC at 1201208 volts and 14,000 AlC at 
277/480 volt. Provide breakers with an AlC rating equal to or greater than the minimum rating noted on the 
panelboard schedules. 

3.0 EXECUTION 

3.1 INSTALLATION 

a. Install overcurrent protective devices for all wiring aod equipment as indicated, in accordance with the 
manufacturer'S written instructions and with recognized industry practices to ensure that protective devices comply 
with requirements. Comply with NEC and NEMA standards for installation of overcurrent protective devices. 

3.2 FUSES 

a. Check all fuse clip fasteners for alignment and tightness in accordaoce with the manufacturers 
recommendations. 

b. Install fuses so label is in an upright, readable positiou. 

c. Fuses for HV AC equipment shall be provided in accordaoce with equipment manufacturer's 
recommendations. 

d. All fused disconnects shall have a label placed on the inside of the door that indicates fuse size and type. 
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- The manufacturers standard label shall suffice. 

e. 1110 to 600 ampere fuses for individual motor circuits shall be Class RK5IRKI sized at 1.25 times the full 
load amperes of the motor for 1.15 service factor motors and 1.15 times the full load amperes for 1.0 service factor 

.. motors. 

.. 

... 

-
.. 
.. 
... 

.. 

-
... 

.. 

-
.. 
-
-
... 

3.3 CIRCUIT BREAKERS 

a. Fasten circuit breakers without mechanical stresses, twisting or misalignment being exerted by clamps, 
supports, or cabling. 

b . Set field-adjustable circuit breakers for trip settings as indicated, subsequent to installation ofuuits. 

c. Inspect circuit-breakers operating mechanisms for malfunctioning and, where necessary, adjust or replace 
uuits for free mechanical movement. 

3.4 SPARE.FUSES 

a. As spares, provide the greater amount of either three fuses or 10 percent of each size and type installed . 
Deliver the spare fuses to the Owner at the time of final acceptance of the project. Neatly encase the spare fuses in 
suitable containers or cabinets . 

END OF SECTION 
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SECTION 16481 

MOTOR STARTERS - 600 VOLT AND BELOW 

1.0 GENERAL 

1.1 SCOPE 

a. This Section specifies the furnishing and installation of individually enclosed motor starters. 

1.2 REFERENCE STANDARDS 

a. ANSI/NEMA ICSI - General Standards for Industrial Control and Systems. 

b. ANSI/NEMA ICS2 - Industrial Control Devices, Controllers and Assemblies. 

c. UL 508 - Standard for Safety Industrial Control Equipment. 

1.3 APPLICABLE PROVISIONS 

a. Refer to Section 16010 - Electrical General Provisions . 

1.4 SUBMITTALS 

.. a. Submit manufacturer's tecbnical product data on starters and accessories .. ·Include data substantiating that 
materials comply with the requirements of this section. 

2.0 PRODUCTS ... 
2.1 MAGNETIC MOTOR STARTER 

loa . a. Type. Furnish magnetic, full-voltage, non-reversing motor starters unless otherwise indicated on the 

-
... 

-
... 

.. 
-

drawings. 

b. Overload Relays. Furnish three ambient-compensated thermal overload relays, one per phase leg. 

c. Contactor. Furnish contactors sized according to NEMA standards, minimum size one, or as shown on the 
drawings. Furnish three main poles, the number and type of auxiliary contacts to perform the required functions, 
and two spare auxiliary contacts, one normally open and one normally closed, rated 10 amperes (NEMA contact 
rating designation A600). Use double break contacts of silver alloy or similar material to minimize sticking or 
welding. Furnish contactor coils suitable for continnous operation at 120 volts, 60 hertz. 

d. Control Power Transformer. 

(I) 

(2) 

Voltage. In each enclosure furnish a single·phase control power transformer with a 480 volt 
primary and a 120 volt secondary . 

Fuses. Fuse both primary lines of the transformer and connect to Line I and Line 2. Fuse the 
secondary line leaving transformer terminal Xl. Ground the secondary line leaving terminal X2. 
Coordinate primary fuses with secondary fuse to clear a faulted transformer but not blow on 
magnetizing inrush current. Furnish fuses conforming to Section 16476, Overcurrent Protective 
Devices. . 

(3) Size. Furnish manufacturer's standard size transformer unless otherwise indicated. 
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(4) For exterior motors with space heaters, the control power transformer shall be of adequate size to 
power the motor space heater when the motor is not running. The Contractor shall wire the motor 
space heater through a normally closed contact of the starter. 

e. Enclosure. Furnish a NEMA I enclosure for indoor dry location, NEMA 3R for outdoors, and NEMA 4X 
for all interior wet or damp locations, uu1ess otherwise indicated on the drawings. 

f. Control Devices. Furnish control devices as indicated below: 

(I) Selector Switches. Heavy-duty, oll-tight, maintained contact, with marked nameplate. Unless 
otherwise indicated, provide switch for each starter. 

(2) Pushbutton Units. Heavy-duty, oil-tight, momentary contact, spring return, or maintained contact 
with marked nameplate. 

(3) Indicating Lights. Pilot light assemblies shall be heavy-duty, oil-tight, transformer type with rated 
life of 20,000 hours. Neon lamps are not acceptable. Unless otherwise indicated, provide red 
(running) and green (stopped) lenses. On two-speed starters, provide amber (low speed), red (high 
speed) and green (stopped) lenses. 

2.2 COMBINATION SWITCH-STARTER 

a. Type. Furnish combination disconnect switch and magnetic motor starter as indicated on the drawings. 

b. Switch. Heavy-duty, qnick-make and quick-break. Furnish fused or nnfused type as indicated on the 
drawings. Make provisions for padiocking in the open position. 

c. Fuse Clips. Furnish rejection-type fuse clips. 

d. Starter. Furnish magnetic motor starter as specified in Paragraph 2.1. 

e. Enclosure. Furnish a NEMA 1 enclosure for indoor dry location, NEMA 3R for outdoor and NEMA 4X 
for all interior wet or damp locations, uu1ess otherwise indicated. 

f. Fuses. Furnish fuses conforming to Section 16476, Overcurrent Protective Devices. 

2.3 MANUAL MOTOR STARTERS 

a. Provide line voltage 20 ampere or 30 ampere rated manual motor starters for each single phase motor and 
each resistance heating element. Include bimetallic thermal overload protection in each ungrounded phase leg. 
Furnish a toggle-operated starter iii a NEMA 1 indoors and NEMA3R outdoor enclosure uu1ess otherwise indicated 
on the drawings. 

2.4 ACCEPTABLE MANUFACTURERS 

a. Eaton, General· Electric, Siemens Energy & Automation, Square D. 

3.0 EXECUTION 

3.1 INSTALLATION 

a. In general, install combination units so that operating handle is approximately 48 inches above finished 
floor. On non-combination units, install so that control device is approximately 48 inches above finished floor. 
Where grouped, align tops of all starter units; 

WEDG 11050 MOTOR STARTERS - 600 VOLT AND BELOW 16481 - 2 

I 

I 

'I .. I 

I 

I 
I 

I 



_ Culebra Transportation Station 
Northside ISD - 10117111 

... 3.2 OVERLOAD SETTINGS 

a. Set overload relays to maximwn values permitted by NEC 430.32, based on actual motor nameplate full 
load amperes. Keep a record of the nameplate full load amperes for each motor and the thermal heater element 

- installed in the overload relay. Submit a copy of the record to the ArchitectiEngineer asa condition of final 
acceptance. 

- 3.3 IDENTIFICATION 

a. Refer to Section 16195 for the requirements for the identification of motor starters . .. 
END OF SECTION 

-
-
... 

-
.. 
-
-

-
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SECTION 16510 

LIGIITING FIXTURES AND LAMPS 

1.0 GENERAL 

1.1 SCOPE 

a. This Section specifies the furnishing and installation of Iigbting fixtures complete with lamps, ballasts and 
other accessories . 

1.2 REFERENCE STANDARDS 

a. ANSI! ANSI C78 Series· Lamps. 

b. ANSI! ANSI C82 Series - Ballasts. 

c. ANSIfIEEE C62.41 - Recommended Practice on Surge Voltages in Low-Voltage AC Power Circuits. 

d. ANSI!UL 844 - Standard for Safety Electric Ligbting Fixtures for Use in Hazardous (Classified) Locations . 

e. ANSI!UL 924 - Standard for Safety Emergency Ligbting and Power Equipment. 

f. ANSI!UL 935 - Standard for Safety Fluorescent Lamp Ballasts . 

g. ANSI!UL 1029 - Standard for Safety Higb-Intensity-Discharge Lamp Ballasts. 

h. ANSI!UL 1570 -Standard for Safety Fluorescent Ligbting Fixtures. 

i. UL 1572 - Standard for Safety Higb Intensity Discharge Ligbting Fixtures. 

1.3 APPLICABLE PROVISIONS 

a. Refer to Section 16010 - Electrical General Provisions. 

1.4 SUBMITTALS 

a. Submit manufacturer's technical product data for all ligbting fixtures, lamps, ballasts and accessories. 
Include published photometric data, coefficients of utilization and candlepower distribution curves for ligbting 
fixtures. 

1.5 DELNERY, STORAGE AND HANDLING 

a. Deliver all ligbting fixtures in factory-fabricated containers or wrappings, which properly protect fixtores 
from damage. 

b. Store all Iigbting fixtures in original packaging. Store laid flat and blocked off ground inside a 
well-ventilated area protected from weather, moisture, soiling, extreme temperatures and huntidity. 

- c. Handle all Iigbting fixtures carefully to prevent damage, breaking, and scaring of finishes. Do not install 
damaged units or components. 

.. 1.6 OPERATION AND MAINTENANCE DATA 

a. Submit manufacturers standard operation and maintenance data/manuals in accordance with Section 

-
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16010. Provide lamp ordering information for each type oflamp and the local lamp distnbutor's address and phone 
number. 

1.7 COORDINATION 

a. The various ceiling types are indicated on the architectural plans and in the room finish schedules. All 
lighting fixtures shall be coordinated with the architectural tequirements to insure that the proper trim kit, and/or 
mouuting accessory is provided with each fixture for the intended application. All trim kits and accessories shall be 
provided by Contractor whether or not they are specifically indicated by the manufacturer's catalog numbers on the 
lighting fixture schedule. 

2.0 PRODUCTS 

2.1 ACCEPTABLE~ACTURES 

a. Lighting fixtures are scheduled on the drawings. 

b. Lamps. General Electric, OsramlSylvania, Philips, Howard. 

c. Electronic Ballast - Integrated Circnit Type. GE Ultramax, GE Proline, Phillips Advance Optanium, 
Universal Lighting Technologies Ultium-8. 

2.2 LIGHTING FIXTURES 

a. Lighting fixtures are specified by type and manufacturer in the Lighting Fixture Schedule on the drawings. 
All lighting fixtures shall be installed complete with lamps, ballasts and accessories. 

2.3 LAMPS 

a. All lamps shall comply with Public Law 102-486, the National Energy Policy Act of 1992. 

b. Incandescent lamps shall be rated 130 volt and have the wattage, bulb and base as specified in the Lighting 
Fixture Schedule. 

c. Fluorescent lamps shall be as indicated in the Lighting Fixture Schedule and shall have a Color Rendering 
Index (CRI) of 82 or greater and shall be four (4) 1000K lamps. Additionally all four (4) foot, energy saving. T-8 
fluorescent lamps shall comply with EPA hazardous waste requirements and shall have a rated average life of 
20,000 hours. Provide with 1 year manufacturer's warranty. 

d. Compact fluorescent (twin tube, double twin tube and triple tube) lamps shall be as indicated in the 
Lighting Fixture Schedule. 
e. Metal halide lamps shall have the wattage, bulb and base as specified in the Lighting Fixture Schedule. 

2.4 BALLASTS 

a. All fluorescent ballasts must conform to the following: 

(1) Where required by Public Law 100-357, comply with the Energy Policy and Conservation Act of 
1987 and !lie National Appliance Energy Conservation Amendments of 1988. 

(2) 

(3) 

Thermally protected Class P. 

Class "A" sound rating. 

(4) Power factor eqnal to or greater than .98 .. 
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(5) Contain no PCBs. 

(6) CBM approved. 

(7) 5-YearmanUfacturer's warranty. 

b. Furnish electronic (integrated circuit) ballasts for fluorescent lighting fixtures similar to GE Ultramax, GE 
Proline, Phillips Advance Optanium, Universal Lighting Technologies Ultium-8, or approved equivalent which meet 
the following standards: 

(I) Operating frequency of 20KHZ or greater without visible lamp flicker . 

(2) Input current Total Harmonic Distortion (THO) shall not exceed 10%. 

(3) Crest factor not to exceed 1.7. 

(4) Withstand line transients as defined in ANSIlIEEE C62.41, Category A. 

(5) Comply with the requirements of the Federal Co=unication Co=ission Rules and Regulations, 
Part 18, 152J for EMIlRFI, for non-consumer equipment. 

(6) Comply with ANSI C82,11 - High Frequency Fluorescent Lamp Ballasts. 

c. Furnish electronic ballasts for compact fluorescent lighting fixtures with low THO, high power factor, "A" 
sound rating, and Class P thermal protection. 

d. Furnish lag type high reactance autotransformer type HX, high power factor ballasts for 50-150 watt metal 
halide ballasted fixtures and constant wattage autotransformer high power factor ballasts for 175-1500 watt metal 
halide ballasted fixtures. 

2,5 EMERGENCY BATTERY SYSTEM 

a. Where indicated on the drawings, furnish fixtures with a factory installed emergency battery system 
consisting of a sealed rechargeable maintenance-free rechargeable nickel cadmium battery, battery charger, solid 
state inverter, test switch, and "ready" light. System shall be suitable for use in both normal and emergency 
operational modes. System shall operate one lamp in each fixture at not less than 33% light output initially to not 
less than 25% light output after 90 minutes of operation. Furnish Bodine B50 or approved equivalent. 

2.6 FUSING AND THERMAL PROTECTION 

a. All fixtures with ballast(s) shall be externally fused with an inline fuse. 

2.7 LENSILOUVERS 

a. Lenses for fluorescent fixtures shall be pattern acrylic pattern 12 with minimum thickness of 0.125 -inches 
unless otherwise indicated in the Lighting Fixtures Schedule. 

b. Furnish one lens retaining hold-down clip on all sides of fluorescent light fixtures with length exceeding 
two feet 

2.8 POLES 

a. Furnish poles as listed on the drawings. Pole shall have same finish as lighting fixture unless noted 
otherwise in the Lighting Fixture Schedule. All poles shaD be internally painted with rust preventive paint, shall 
have bolt covers, and shall be designed for steady winds of 100 mph and 130 mph gnsts. Hand hole shaD be 4-
inches x 6-inches unless otherwise indicated. 
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3.0 EXECUTION 

3.1 INSTALLATION 

a. Install lighting fixtures at locations and heights as indicated or directed by the ArchitectiEngineer, in accordance 
with fixture manufacturer's written instructions and applicable requirements ofNEC. 

b. Install fixtures and/or fixture outlet boxes with hangers to properly support fixture weight. 

c. Install hangers and support members for fixtures as required for proper installation. Provide appurtenan~es 
which include stud supports, stems, mounting brackets, frames and plaster rings. 

d. Support fixtures from the building structure or from furring channels. Furring channels must be a 
minimum size of 1-112 inches. Lay-in (recessed) lighting fixtures shall be supported from building structure by 
minimum 12 gauge galvanized carbon steel soft temper hanger wires. Install two hangers at diagonally opposite 
comers of each lay-in light fixture 2' x 4' or smaller and one hanger at each comer of each lay-in lighting fixture 
larger than 2' x 4'. Supporting of lighting fixtures from ceiling system is not acceptable. 

e. Install support members for exit fixtures as required to provide rigid installation. 

f. Each lay-in lighting fixture shall be separately connected to an above ceiling junction box (i.e. daisy 
chaining from fixture to fixture with flexible conduit is not allowed). Flexible metal conduit from junctiou box to 
lighting fixture shall not touch the ceiling as finally installed. 

g. Install flush mounted fixtures properly to eliminate light leakage between fixture frame and finished 
surface. 

h. Tighten connectors and terminals, including screws and bolts, in accordance with equipment manufacturer's 
published torque tightening values for equipment connectors. Where manufacturer's torquing requirements are not 
indicated, tighten connectors and terminals to comply with tightening torques specified in UL Standard 486A. 

i. Install a reinforced concrete base or foundation for all outdoor lighting fixtures requiring one. 

j. Provide for independent switching of ballasts where dual level switching of lighting fixtures is indicated. 

k. At each exterior lighting pole at 15 feet above grade, provide a 2-inch high permanently fixed number to 
identif'y the pole. Number the poles sequentially starting from the staff parking lot and going around the site. Mark 
each number on the record documents of the electrical site plans for the Owner to use for future reference. 

3.2 GROUNDING 

a. Install equipment grounding connections for all lighting fixtures., 

3.3 ADJUSTING AND CLEANING 

a. Adjust all directional lighting fixtures as directed by the Architect. 

b. Clean all lighting fixture housings, reflectors, lenses and diffusers at completion of project. 

3.4 DEMONSTRATION 

a. Demonstrate that all lighting fixtures are complete and operational. 

b. Demonstrate the operation of all lighting controls, including the setting and adjustment of time switches 
and other automatic controls. 
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c. Fluorescent and HID lamps may be used in the final finishing of the facility. Those that have exceeded 
more than 20 percent of their rated life (as established by Owner) or that have blackened ends shall be replaced with 
new lamps before final acceptance. 

d. Any ballast that in the Owner and Architect/Engineer opinion generates excessive noise shall be replaced·at 
no additional cost 

3.5 SPARE LAMPS 

a. As spares, provide a minimum of 6 lamps of each size and type installed. Deliver the spare lamps to the 
Owner at the time of final acceptance of the project in a suitable lamp container or box . 

END OF SECTION 
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1.0 GENERAL 

1.1 SCOPE 

SECTION 16721 

FIRE ALARM SYSTEM 

a. This section specifies the furnishing and installation of fire alarm system equipment at the new 
Transportation Building to be connected to the new Silent Knight IFP-2000 fire alarm control panel which will 
replace the existing Silent Knight IFP-100 at the existing Maintenance Building. Contact Ron Skelton Jr. with 
Skelton Fire Alarm at (210) 590-1328. 

1.2 REFERENCE STANDARDS 

a. ADA - American with Disabilities Act (Public Law 101-336). 

b. ANSI!NFPA 70 - National Electrical Code. 

c. ANSIINFP A 72 - National Fire Alarm Code. 

d. ANSI!NFP A 90A - Standard for the Installation of Air Conditioning and Ventilating Systems. 

e. ANSIINFP A 101 - Code for Safety to Life from Fire in Buildings and Structures. 

f. ANSl/UL 38 - Standard for Safety Manually Actuated Signaling Boxes for Use with Fire-Protective 
Signaling Systems. 

g. ANSl/UL 268 - Standard for Safety Smoke Detectors for Fire-Protective Signaling Systems. 

h. ANSl/UL 464 - Standard for Safety Audible Signal Appliances. 

i. ANSl/UL 521 - Standard for Safety Heat Detectors for Fire-Protective Signaling Systems. 

j. ANSl/UL 864 - Standard for Safety Control Units for Fire-Protective Signaling Systems . 

k. ANSl/UL 1424 - Standard for Safety Cables for Power-Limited Fire-Protective Signaling Circuits. 

I. ANSl/UL 1480 - Standard for Safety Speakers for Fire-Protective Signaling Systems. 

m. ANSl/UL 1481 - Standard for Safety Power Supplies for Fire-Protective Signaling Systems. 

n. ANSl/UL 1638 - Standard for Safety Visual Signaling Appliances. 

o. Ul. 228 - Standard for Safety Door Closers-Holders, With or Without Integral Smoke Detectors. 

p. Ul. 268A - Standard for Safety Smoke Detectors for Duct Application. 

q. Ul. 1971 - Standard for Safety Signaling Devices for the Hearing Impaired. 

r. Factory Mutual (FM). 

s. Article 5.43-2 - Texas Insurance Code and Fire Alarm Rules. 

t. Texas Accessibility Standards of the ArchitectoraI Barriers Act, Article 9102, Texas Civil Statutes. 
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1.3 APPLICABLE PROVISIONS 

a. Refer to Section 16010 - Electrical General Provisions. 

b. Refer to Division 8. 

c. Refer to Division 15. 

1.4 SUBMITrALS 

a. Submit the following information for review: 

b. Manufacturer's technical product data on all components and miscellaneous materials. loclude data 
substantiating that equipment and materials comply with the requirements of this section. 

c. Floor plans, at the same scale as the Contract Documents, showing the location of all devices, 
interconnecting wiring, and raceways. 

d. Riser diagrams and proposed labeling designations for all devices. 

e. Complete point-to-point wiring diagrams. 

f. Clear, concise design calculations showing main and auxiliary power supply loading, module space 
requirements on the mother board and/or in the cabinet, stand-by battery requirements per the applicable NFPA 
standard, and initiating and indicating loop wire sizes. 

g. A written system description detailing all significant modules and/or components of the system; with 
particular emphasis on conformity to this specification. 

h. A written system sequence of operation detailing all operational aspects of the system. It shall satisfy the 
ArchitectlEngineer and the reviewing Authority Having Jurisdiction of the system's conformity to this specification 
and the applicable codes. 

i. Written proof of installer's current State license. 

j. Only basic fire alarm equipment devices have been indicated. It is the Contractor's responsibility to design 
and submit for approval by the Authority Having Jurisdiction the complete engineered system configuration 
indicating all fire alarm devices, wiring and any other information required by loternational Fire Code, NFP A 72 
and specified herein to provide a complete operational system. 

1.5 QUALITY ASSURANCE 

a. All components of the Fire Alarm System shall be listed as products of a single fire alarm system 
manufacturer under the appropriate category by the Underwriter's Laboratories, loc. and shall bear the UL label. 
Systems shall be engineered by a factory anthorized representative or supplierlinstaller with factory trained 
personnel. 

1.6 SUBCONTRACTOR 

a. The installer shall be an authorized representative of the manufacturer of the fire alarm system. 

b. The installer shall be licensed by the State Fire Marshal to install and service fire alarm systems. The 
Contractor installing this system shall employ (1) NICET Level 3 PIaoner and (2) NICET Level 2 technicians on a 
full time (40 hour per week) basis. Iostallation superintendent NICET (Level 3) shall be licensed by the State Fire 
Marshal to supervise and check out the installation of the fire alarm system. Installation personnel (NICET Level 2) . 
must have amiuiruum of3 years of experience in installing systems of this maguitude. Contract agents will not be 
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acceptable as NICET employees. 

c. The installer shall maintain a 24-hour service department with a guarantee of service within 8 hours after 
being called any time 7 days a week, 365 days a year. The service department shall have service technicians, factory 
trained in the care, maintenance and troubleshootiog of the equipment supplied. 

d. The installer shall coordinate his work with the work of all. other trades affecled by the fire aIarm system, 
especially the HV AC and elevator installers. 

1.7 OPERATION AND MAINTENANCE DATA 

... a Submit operations and maintenance data and parts lists for each component of fire alarm equipment 
installed. Include with this data all items required in Paragraph 1.4. 

-
-
-
.. 
-
... 

... 

.. 
-
-

.... 

-

1.8 SYSTEM DESCRIPTION 

a. The fire alarm system consists of microprocessor based, analog addressable, 24 volt dc, electrically 
supervised equipment. The system shall include, but not be limited to, all control equipment, power supplies, alarm 
initiating devices, ADA approved audible and visual indicatiog appliances, conduit, wire, and all other accessories 
required to provide a complete and fully operable system, whether or not the required items are specified or shown 
on the drawings. 

b. The system shall be completely field programmable and configured from the control panel keypad or laptop 
computer. No special tools shall be required to program or configure the system. 

c. The system shall operate as a noncoded, continuous sounding system which shall have multiple or zoned 
alarm indicatiog circuits which sound alarm until manually silenced. 

d. The system shall consist of Style 4 signaling line circuits for all alarm initiating devices. 

e. The system shall consist of Style Y indicating appliance circuits for all alarm indicating devices. 

f . The system shall be capable of automatic testing of detector calibration and sensitivity. 

1.9 SYSTEM OPERATION 

a. The system alarm operation subsequent to activation of any alarm initiating device shall be as follows: 

(1) 

(2) 

(3) 

The system alarm LED on the control panel shall flash until acknowledged. Once acknowledged, 
the LED shall revert to steady state. A subsequent aIarm signal received after acknowledgement 
shall flash the alarm LED on the control panel. 

An audible alarm shall sound within the control panel until acknowledged. Once acknowledged, 
the audible alarm shall be silenced. A subsequent alarm signal received after acknowledgement 
shall sound the alarm on the control panel. 

A back-lit LCD display on the control panel shall indicate all applicable information associated 
with the alarm condition. 

(4) Activate all alarm indicating appliances. 

(5) . Shut down fans and air handling units on the fire floor. 

(6) Activate smoke andlor combination fire and smoke dampers. 

(7) Activate magnetic door holders. 
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b. 

(8) Log the event to the system history buffer. 

(9) Transmit an alarm signal to the Owner's central monitoring system. Contractor shall provide any 
communication devices as appropriate for complete communication with the remote station. 

The system trouble operation subsequent to detection of a trouble condition shall be as follows: 

(1) The system trouble LED on the control panel shall flash until acknowledged. Once 
acknowledged, the LED shall revert to steady state. A subsequent trouble signal received after 
acknowledgement shall flash the trouble LED on the control panel. 

(2) An audible trouble alarm shall sound within the control panel until acknowledged. Once 
acknowledged, the alarm shall be silenced. A subsequent trouble signal received after 
acknowledgement shall sound the audible trouble alarm on the control panel. 

(3) 

(4) 

(5) 

A back-lit LCD display on the control panel shall indicate all applicable information associated 
with the trouble condition. 

Log the event to the system history buffer. 

Transmit a trouble signal to the Owner's central monitoring system. 

2.0 PRODUCTS 

2.1 FIRE ALARM CONTROL PANEL 

a. The existing Silent Knight IFP-I00 system at the Maintenance Building shall be replaced with Silent 
Knight IFP-2000 Intelligent Fire Alarm Control Panel. Furnish Silent Knight RPS-2000 sub fire alarm control panel 
in the new Transportation Building. The cabinet shall be suitable for surface or semi-recessed mounting. The 
control panel shall be of dead-front construction and shall be modular in design with solid state microprocessor 
based electronics. All visual indicators shall be high contrast LED type. The panel shall also contain the power 
supply. The main fire alarm control panel shall be adequately sized to serve all indicated detectors/control devices 
and shall have a minimum additioual 15 percent spare capacity for future devices. Provide for single point of reset 
at the fire alarm control panel in the new Transportation Building ouly. . 

b. Furnish Silent Knight IFP-RPT-FO-KIT fiber optics repeaters to be located adjacent and connected to the 
IFP-2000 fire alarm control panel in the Maintenance Building, and adjacent and connected to the RPS-2000 sub fire 
alarm control panel in the neW Transportation Building. 

c. Comply with UL Standards 864 and 1481. 

d. Provide remote UL listed power supplies as required for audiolvisual devices compatible with main fire 
alarm control panel. 

2.2 REMOTE ANNUNCIATOR 

a. Furnish a Silent Knight/Hochiki RA-IOO, or approved equivalent remote LCD annunciator with silence 
control functions. 

2.3 MANUAL PULL STATIONS 

a. Furnish Silent Knight/Hochiki SD500-PS or approved equivalent manual pull stations. Manual pull 
stations shall be double action type and shall be constructed of high impact, red lexan with raised white lettering and 
a smooth high gloss finish. 

b. Factory-fabricated clear plastic enclosure, hinged at the top to permit lifting for access to initiate an alarm. 
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Lifting the cover actuates an integral battery-powered audible horn intended to discourage false alarm operation. 

c. Comply with UL Standard 38. 

2.4 AREA SMOKE DETECTORS 

a. Furnish Silent KnightIHochiki SD505-APS or approved equivalent photoelectric smoke detectors. 

(I) 

(2) 

(3) 

The detectors shall obtain their operating power from the fire alarm panel supervised detection 
loop. The operating voltage shall be 24VDC (nominal). Removal of the detector head shall 
interrupt the supervisory circuit of the fire alarm detection loop and cause a trouble signal to be 
generated at the control panel. 

Each detector shall have a flashing status indicating LED for visual supervision. When the 
detector is actuated, the flashing LED will latch on steady and at full brilliance. The detector may 
be reset by actuating the control panel reset switch. 

To minimize nuisance alarms, voltage .and RF transient suppression techniques shall be employed 
as-well-as a smoke verification circuit and an insect screen. The detector design shall provide full 
solid-state construction aod compatibility with other normally open fire alarm detection loop 
devices, (heat detectors, pull stations, etc.). The detector head shall be easily disassembled to 
facilitate cleaning. 

b. Comply with UL Standard 268. 

2.5 DUCT MOUNTED SMOKE DETECTORS 

a. Furnish Silent KnightIHochiki SD505-Duct or approved equivalent duct mounted photoelectric smoke 
detectors. . 

b. Installation must comply with NFP A 90A. Coordinate mounting with HV AC installer. 

c. Comply with UL Standard 268A 

2.6 AUTOMATIC HEAT DETECTORS 

a. Furnish Silent KnightIHochiki SD505-AHS or approved equivalent 135°F fixed temperature heat detectors. 

b. Comply with UL Standard 521. 

2.7 ISOLATOR MODULE 

a. Furnish Silent KnightIHocbiki SD505-AIS or approved equivalent. Isolator module to isolate wire-to-wire 
short circuits in a loop aod to limit the number of other modules or detectors that are incapacitated by the short 
circuit fuult. The loop should be wired style 6, and isolator modules should be placed between every 25 or fewer 
devices. If a wire-ta-wire short occurs, the isolators on either side of the short shall automatically open-circuit. 
When the short is corrected, the isolators shall automatically re-connect with isolated section of the loop. 

b. The isolator module shall not require any address-setting, although each isolator will electrically reduce the 
capacity of the loop by one detector or module address. The Isolator module will mount in a standard 4-inch 
electrical box. It shall provide a single LED which shall flash to indicate that the Isolator is operational and shall 
illuminate steadily to indicate that a short has been detected and isolated. 

2.8 MONITOR MODULE 

a. Furnish Silent KnightIHochiki SD500-AIM or approved equivalent. Addressable monitor modules where 
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required to interface to contact alarm devices. The monitor module shall be used to connect a supervised zone of 
conventional initiating devices, any normally open dry contact device, to an intelligent loop. The monitor will 
mount in a 4-inch square electrical box. Each zone may be wired either Class A or Class B field selectable. 

b. Each monitor module shall be set to a distinct address and internal identification code which the control 
panel shall use to identify the location and type of device. "A status/power LED shall be provided which shall flash 
under normal conditions, indicating that the monitor module is operational and in regular communication with the 
control panel. The status LED shall illuminate steady upon detection of an alarm condition. 

c. Provide monitor modules for flow and supervisory switches installed by sprinkler system subcontractor. 
Coordinate with Division 15. 

2.9 CONTROL MODULE 

a. Furnish Silent KnightIHochiki SD500-ANMISD500-ARM or approved equivalent. ControVRelay Modules 
where required to provide audIble alarm interface and/or relay control interface. The control module shall be used to 
connect a supervised zone of conventional indicating devices to an intelligent loop. The control module will mount 
in a standard 4-inch electrical box. The zone may be wired Class A or Class B field selected. The control module 
may be optionally wired as dry contact (form C) relay. Power for the relay actuation shall be provided by the 
intelligent detector loop to reduce wiring connection requirements. 

b. Each control module shall be set to a distinct address and internal identification code which the control 
panel shall use to identify the location and type of device. A status LED shall be provided which shall flash under 
normal conditions, indicating that the control module is operational and in regular communication with the control 
panel. The LED shall ilIuotinate steady when the device is actuated via the fire alarm control panel. 

2.10 WATERFLOW SWITCHES 

a, Waterflow switches shall consist of a cast aluminum pipe saddle which houses an electro-mechauical 
device to which is attached a corrosion-free, flexible, low-density polyethylene paddle. The paddle conforms to the. 
inside diameter of the sprinkler pipe and senses all water movements. To prevent false alarms; the flow switch shall 
incorporate and adjustable time delay mechauism between the paddle-operated stem and the alarm initiating 
contacts. A tapped 112-inch conduit connection shall be provided. Flow switch shall be UL listed for its intended 
purpose: furnished and mounted under Division 15 and connected" under Division 16. See 2.8 above for addressable 
monitor module. 

2.11 SPRINKLER VALVE TAMPER SWITCHES 

a. Sprinkler valve tamper switches shall consist of an acid treated cast aluminum housing with nickel plated 
parts to resist corrosion. Cover removal shall be supervised. SwitCh shall be provided with either one or twO' sets of 
S.P.D.T. micro switches as required. Tamper switch shall be UL listed for its intended purposes; furnished and 
mounted under Division 15 and connected under Division 16. See 2.8 above for addressable mouitor module. 

2.12 VISUAL DEVICES 

a. Furnish Silent Knight MT-24MCW-FR or approved equivalent visual indicating appliances. The visual 
indicating appliances shall comply with the "American with Disabilities Act". Visual units shall be of the stand 
alone type or be incorporated as part of an audio/visual unit. 

b. Comply with ADA and UL Standards 1638 and 1971. 

c. Provide exterior horn/strobe in weatherproof enclosure near each main entry/exit of the school. 

2.13 AUDmLENISUAL DEVICES" 

a. Furnish Silent Knight RSS-24-MCW-FR or approved equivalent multi-tone electrouic audio/visual 
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indicating appliances with a minimum rating of 90dBA at 10 feet 

b. Comply with ADA and UL Standards 464, 1638, and 1971. 

2.14 ADDITIONAL FIRE ALARM DEVICES 

a. In addition to the fire alarm devices indicated on the Drawings and/or Specified, the Contractor shall 
include the following listed fire alarm system devices. These additional fire alarm devices shall be included in the 
contract price completely installed, connected and zoned as directed by the Owner's Representative as the project 
progresses at no additional cost. Also include fifty feet (50'-0") of cable in 112" conduit for each of the fire alarm 
devices. 

(1) 5 Ceiling Mounted Smoke Detectors. 

(2) 5 Visual Alarm Uuits. 

(3) 5 AudioNisual Alarm Uuits. 

(4) 10 Duct mounted detectors. 

b. Any additional devices that are not used for the project shall be given to the Owner at the end of the 
project. 

2.15 WIRING 

a. Furuish conductors in accordance with requirements of manufacturer and as required by NEC Article 760 
and local requirements. 

b. Furnish conductors which are listed and approved for fire alarm usage. All conductors shall be solid 
copper and shall have a red colored outer jacket. 

c. Furnish minimum conductor size No. 14 AWG for power consuming circuits and No. 16 AWG for 
non-power consuming alarm initiating circuits. 

d. Comply with UL Standard 1424. 

3.0 EXECUTION 

3.1 INSTALLATION 

a. Install the system in accordance with the plans and specifications, all applicable codes and the 
manufacturer's recommendations. Furnish and install duct detectors in the return ducts of all air handling units with 
a CFM of2,000 or greater. 

b. The work shall be installed by personnel having experience in the specific type of system being furnished. 
The services of a qualified techuician shall be provided to supervise the installation, testing and adjustment. 

c. Labeling. 

(I) 

(2) 

The control panel and annunciator LCD read-outs shall be identified with area designations and 
nomenclature which has been reviewed and approved on submittals. 

All duct mounted smoke detectors and their remote indicators shall be labeled with corresponding 
air handling unit designation and area served. 

d. Paint all fire alarm boxes, junction boxes and pull boxes red. 
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3.2 WIRING 

a. Installation of the wiring for the fire aJarm system is part of the work of this section, but is not specifically 
detailed on drawings. Determine exact number of wires for each type of device installed. Determine the size of 
wire to prevent excessive voltage drop which might render the fire alarm devices inoperable. 

b. Install all wiring nsing plenum rated cables. Install alI cables and wiring in concealed raceways in CMU 
and gypsum board walls and above inaccessible ceilIngs. Plenum rated wiring may be used above accessible type 
ceilings provided the cables are installed parallel and perpendicular to structural members and supported by 'J' 
hooks or bridle rings on 4 foot centers. Provide sleeve through each sound wall and seal cable after installation. 

c. Color code all fire alarm system wiring and install per manufacturer's point-to-point wiring diagram. 

3.3 TESTING 

a. Furnish all .instruments, labor and materials required for the tests and a qualified technician to conduct the 
tests. Refer to Section 16010 for additional requirements. 

b. Upon completion of the installation, the system shall be subjected to operational tests. Any deficiencies 
found shall be corrected and the system shall be retested prior to final acceptance. Tests shaII include but not be 
limited to the following: 

(I) 

(2) . 

(3) 

(4) 

An operation of each alarm initiating device shall confrrm correct address and sensitivity. 

Operation of all features of the systems under normal operations, including message and light 
display for each alarm input. 

Check of power failure alarm and battery back-up system. 

Submit certified test report that each duct smoke detector has been tested and has sufficient air 
fiow through detection chamber for proper operation. 

3.4 DEMONSTRATION AND OWNER TRAINING 

a. The completed fire alarm system shall be demonstrated in the presence of the Owner. The essential 
functions of the system shall be demonstrated and the Owner's designated personnel shall be trained in all aspects of 
software programming and hardware operation, testing and maintenance of the system. See Section 16010 for 
additional training requirements. Provide a miulmum of four (4) hours of training to designated Owner personnel. 
The Contractor shall video the training session and shall provide two copies to the Owner for their future use. 

3.5 CERTIFICATION 

a. Upon completion of the testing, the manufacturer or his representative shall issue to the Owner a letter of 
certification that he has tested and adjusted the system, that all components are properly installed and free of defects, 
and that the system is in compliance with ·these Specifications and alI applicable codes. In addition, the installation 
sticker and the certification certificate provided by the local Fire Marshal and the State Fire Marshal shall be 
completed with copies distributed and posted as required. 

3.6 INSPECTIONS 

a. Two periodic inspections, at no expense to the Owner, shaII be made within the guarantee period to ensure 
satisfactory operation of the system. Inspections shaII conform to the requirements ofNFPA 72 Chapter 14. 

b. The Contractor shall pay for all permits and fees including the first year monitoring charges for the remote 
Iisted station. Phone line to panel will be provided by the Owner. . 
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- 3.7 GUARANTEE 

a. The system shall be guaranteed to be free from all defects in niaterial and workmanship for a period of one 
- year from the date of substantial completion. Equipment or components showing inherent defects of a mechanical 

or electrical nature shall be replaced promptly at no expense to the Owner. 

- 3.8 RECORD DOCUMENTS 

a. Upon completion of the entire system installation, record documents shall be submitted before final 
acceptance of the work. The record documents shall be on a CD in a computer assisted drafting DXF format. 

_ Record documents shall include plan drawings and system wiring diagrams as well as system programming in hard 
copy and on CD. 

END OF SECTION -
... 

-
-
-
-
-
-
-
-
-
-
-
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_\\cJl. TIONS iJl. 
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~~ .--. ~ 
SECTION 17020 cJ BICSl ~ & -z. 

a: c w DAVID D. Posr m 
~ !!! 

COMMUNICATIONS CABLE PLANT 

C) REG. No. 13033 Q 
CONDmONS OF THE COmMCT AND DIVISION I, as applicable, apply to this Section~ ... -_ ~ 

PART I-GENERAL ~_ 

This section identifies the technical design and specifications requirements for the communications cable 
plant for the Culebra Transportation Facility at Northside Independent School District in San Antonio, 
Texas ("Owner"). The communications cable plant as specified is a high end Category 6 (400MHz) cable 
plant and will support voice and data systems in the new facility. 

I. Contractor shall provide all materials, equipment, and labor necessary to provide a complete and func­
tional Industry Standard Category 6 Inter-building and Intra-building cable plant regardless of any ma­
terials andlor equipment not listed or described in this specification andlor supplementary drawings. 

2. Contractor shall provide in addition to Division I requirements, an itemized listing of all equipment, 
materials and labor required fur the installation of the Communications Cable Plant as specified herein. 
Listing shall contain: item number, item description, item quantity, unit cost, extended material cost 
and extended labor and installation cost to provide a complete and functional cable plant system. 

3. Contractor shall provide a drop count for each Telecommunications Room. 

1.1 REQUIREMENTS INCLUDED 

1.2 

A. Contractor Requirements 

B. Acceptable Manufacturers 

C. Codes, Standards and Regulations 

D. General Requirements 

E. System Requirements 

F. Testing Requirements 

G. Project Closeout Documentation 

H. Attachments 

RELATED REQUIREMENTS 

A. The Drawings, Specifications, General Conditions, Supplementary General Conditions and other 
requirements of Division I, apply to the work specified in Division 17, and shall be complied with 
every respect. The Contractor shall examine all of the documents, which make up the Contract 
Documents, and shall coordinate them with the work on the Telecommunications Drawings and 
Division 17 of these Specifications. 

1.3 CONTRACTOR REQUIREMENTS 

A. 

WEDG 11050 

The Contractor shall be a Siemon Certified Installer prior to submitting a proposal for the work. 
Contractor shan fully execute and provide the Siemon System 6 warranty. A list of qualified 
contractors is attached to this specification as Schedule A. 
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1.4 

B. The Contractor shall possess any and all relevant Manumcturer Certifications for the company and 
all installers prior to submitting a proposal for the work. Contractor shall provide a list of their 
installers with their work experience, training history and manumcturer's certifications for the 
Company and installers. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

Installers must be trained and experienced on the specific installation, termination and testing of 
the systems as specified. 

Contractor shall have a Registered Communications Distribution Designer (RCDD) employed in a 
full-time capacity for the duration of the project. 

The Contractor shall certify and the manumcturer of the solution shall warrant the solution for a 
period of no less than twenty (20) years. 

The Contractor shall be an established business with local sopport and shan have been in business 
for a minimum offive (5) years. 

The Contractor shan have prior experience with projects of a similar size and scope. The 
Contractor shall provide a minimum of five (5) installed systems comparable to the Owner's 
installation, where the systems have been in continuous satismctory operation for at least one (1) 
year. The Contractor shall provide the following information for each reference: Project Name, 
Project Location, Project Start Date, Project Completion Date, Project Start Cost, Project 
Completion Cost, Brief Description of Project, Client Point of Contact Name and Phone Number. 

Past performance with the Owner is a selection criterion. Experience related to any past or present 
project with the Owner should be disclosed with bid response. 

Qualified Contractors should submit proof of all certifications and experience detail with bid 
response and product submittals. 

SUBMITTALS 

A. To Be Submitted with Proposal 

B. 

I. Manumcturer Certifications for Company as identified in Contractor Experience Require­
ments. 

2. Manumcturer Training Certifications for Installers as identified in Contractor Experience Re­
quirements. 

3. Project Manager/Superintendent RCDD Certification as identified in Contractor Experience 
Requirements. 

4. Manumcturer CertificationlWarranty offering as identified in Contractor Experience Re­
quirements. 

5. Proof of established business with local support that has been in business for a minimum of 
five (5) years as identified in Contractor Experience Requirements. 

6. Project/client references as identified in Contractor Experience Requirements. 

7. Past performance with owner as identified in Contractor Experience Requirements. 

Pre-Installation 

I. Contractor shall submit an itemized listing of all equipment, materials and labor required for 
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C. 

WEDG 11050 

the installation of the Communications Cable Plant as specified herein. This listing shall be 
provided in printed fonn and electronic fonnat (Microsoft Excel) and shall contain: Part 
Number, Description, Unit of Measure, Unit Cost, Quantity, Labor Cost and Extended Cost to 
provide a complete and fimctional cable plant system. Attachment "A" attached to these 
specifications shall be used for this purpose. 

2. Contractor shall submit an estimated drop count for each Equipment 
RoomlTelecommunications Room indicating the quantity of data, voice, security, etc. drops 
served from each applicable Equipment Room and/or Telecommunications Room. This list­
ing shall be provided in printed form and electronic format (Microsoft Excel). Attachment 
"B" attached to these specifications shan be used for this purpose. 

3. Contractor shall submit Original Equipment Manufacturer (OEM) documentation for each 
component proposed must be provided to Owner, which certifies performance characteristics. 
Contractor shall not purchase or install any equipment until OEM documentation has been re­
ceived and approved by the ArchitectlEngineer. 

4. Contractor shall submit Product data sheets for all proposed system components. Product 
data sheets shall include: an equipment schedule listing of all system components to be in­
stalled in the project and the manufacturer's product reference and specification literature for 
all products to the utilized and/or installed in the project. Contractor shall not purchase or in­
stall any equipment until product data sheets have been received and approved by the Archi­
tectlEngineer. 

5. Contractor shall provide to owner's representative shop drawings of the proposed layouts of 
.. equipment and cable plant. Shop drawings shall include eqnipment rack layouts, wall eleva­

tions, system schematics and riser diagrams. These include detailed shop drawings submitted 
on 30" X 42" bond paper. Contractor shall not install any equipment until shop drawings have 
been received and approved by the ArchitectlEngineer. 

6. Manufacturer Certifications for Company as identified in Contractor Experience Require­
ments . 

7. Manufacturer Training Certifications for Installers as identified in Contractor Experience Re­
quirements. 

8. RCDD Certification as identified in Contractor Experience Requirements. 

9. Manufacturer CertificationIWarranty offering as identified in Contractor Experience Re­
quirements. 

Post Installation 

I. Contractor shall prepare, update and make available to the ArchitectlEngineer a comprehen­
sive three (3) copy set of drawings accurately depicting the "as-built" condition of the Com­
munications Cable Plant as it was installed. As-Built drawings must be provided in original 
hardcopy format and on a CD-ROM in AutoCAD 2009 or higher. The Contractor shall pre­
pare, update, and make available to the Consultant a comprehensive set of "as built" drawings 
using the original scale, indicatiog exact dimensions and locations of all telecommunication 
rooms, frames, racks, trays, terminal blocks, patch panels, cable runs, cable pathways, work­
station locations, and labeling scheme. These drawings shall be turned over to the Consultant 
at the time of final systems acceptance of the cable plant installation. Final payment will not 
be made until these drawings are received and approved by the ArchitectlEngineer. 

2. The Contractor shall provide three (3) sets of test documentation fur the Communications Ca­
ble Plant to the ArchitectlEngineer at the time of final systems acceptance. Test results shall 
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be provided in original hardcopy format and on a CD-ROM. Test documentation shall in­
clude Power Meter and Light Source Fiber Optic Tests and Category 6 test results for each 
cable drop in accordance with Section 3.4 of these specifications. Final payment will not be 
made until these test results are received and approved by the ArcbitectlEngineer. Test 
documentation shall be bound, sectioned and tabbed in the following order: 

Inter-Building Outside Fiber Optic Cable 
Inter-Building Outside Copper Cable 
Intra-Building Fiber Optic Cable 
Intra-Building High-Pair Count Copper 
Horizontal 4-Pair 1.ITP Data Cable 
Horizontal 4-Pair 1.ITP Voice Cable 
Horizontal 4-Pair 1.ITP Security Cable 

3. The Contractor shall furnish the original Certificate of CertificationlWarranty to the Archi­
tectlEngineer at the time of final systems acceptance. Final payment will not be made until 
this Certificate of Warranty is received and approved by the ArcbitectlEngineer. 

4. Contractor shall provide warranty infurmation to include the name, address and phone number 
contacts for warranty call outs. Final payment will not be made until this warranty informa­
tion is received and approved by the ArchitectlEngineer. 

PART 2 - PRODUCTS 

2.1 

The following sections specifically list the acceptable equipment types and items for this project. Proposed 
equivalent items must meet or exceed these specifications and the specifications of the listed item. In the 
event a specified manufaclorer's part number has changed or is no longer valid, Contractor shall substitute 
the appropriate equivalent manufaclorer's part number. Owner or Owner's designate will have final deter­
mination of acceptability of all proposed equipment and must approve submitted equipment prior to instal­
lation. Where quantities are not noted, they may be obtained from the drawings. In the event of a discrep­
ancy between the specifications and the drawings, the greater quantity andlor better quality will be fur­
nished. Any Owner-furnished materials or equipment not installed in the project shall be returned to the 
Owner. Contractor shan store all materials and equipment in accordance with manufaclorers' instructions in 
a weather-tight, secure enclosure. Contractor shall be responsible for safety and security of all Owner­
furnished materials until project is complete and accepted by Owner. 

ACCEPTABLENL\NUFACTURERS 

A. Fiber optic cable 

I. 50Jilll OMJ laser optimized lOG Ethernet Multi-mode 

a. Commscope Lasercore XXX (OM3 type) fiber optic cable 
b. Siemon Equivalent 

2. 91l25Jilll Single-mode 

a. Commscope 
b. Siemon 

3. Fiber Optic Pathways 

a. Dual I" plenum rated ionerduct for conventional fiber solution 
b. Oual I" outdoor rated ionerduct for conventional fiber solution 
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B. Copper Cable 

I. High Pair Count- Voice (Green Sheath) 

a. Geneml 
b. SuperiorlEssex 
c. Comtran 

a. 20 A WG/4-conductor, stranded, plenum rated (Yellow Sheath) 
b. 18 AWG/4-conductor, stranded, plenum rated (Yellow Sheath) 
c. 14 AWG/2-conductor, stranded, plenum mted (Yellow Sheath) 

C. Fiber Optic Tennination 

E. 

WEDG 11050 

I. Siemon Rack Mount Interconnect Center - Part # RIC3-XX-OI 

2. Siemon Flat Quick Pack Adapter Plates - Part # RIC-F-LC24-01 

3. 50/125 ~ Multimode LC Connectors - Pm # FCiM-LC-5L-BI2 

Copper Termination 

I. Primary Copper Protectors - Lightning Protectors with digital modules 
a. Circa 
b. Porta Systems 

2. RJ-45 Patch Panels - Data Termination 
a. Siemon HD 6 Patch Panels - Part # HD6-48 or HD6-24 

3. 110 Wiring Blocks - Voice Termination 
a. Siemon SIlO Wiring Block - Part # SllOA(X)2-XXXFT 
b. Siemon Field Terminated SilO 19 Inch Panels with Cable Managers- Part # SIIODA2-

IOORWM. 

4. Voice Termination - Portables Pedestal 
a. 3M ATS Termination strips . 
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5. Intercom Termination - Portables Pedestal 
a. Ideal 10 position screw type terminal strips. 

6. Telecommunications Outlets 

a. Category 6 Data - Siemon Max 6 UTP Outlets - Part # MX-K80 
b. Category 6 Voice - Siemon Max 6 UTP Outlets - Part # MX-K80 
c. Category 3 Voice- Pass & Seymour Activate module- Part # 2A112-U2 

5. Telecommunications Faceplates 

a. Wiremold Single Gang Faceplate - Part # CM-SFP 
b. Wiremold Double Gang Faceplate - Par t# CM-DFP 
c. Wiremold Communication Bracket for RFB4 Floor Box - Part # RFB4 - LPB 
d. Wiremold Activate CM Series Inserts 

F. Equipment Rack( s) and Wire Management 

I. Siemon RS Rack System - Part #RS-07-S 
2. Siemon Vertical Cable Management Channels - Part # RS-CNL 
3. Siemon WM Series Horizontal Cable Managers- Part # WM-I44-5 or WM-143-5 

G. Plywood 
I. X" x 8 'b x 4 'w Sheets of Fire Rated Plywood with Fire Rated Stamp 

H. Paint 
I. Fire Retardant Paint 

I. Cable Support 

J. 

I. 

I. Ladder Rack and all AppIicableIRequired Accessories 

a. Chatsworth Universal Cable Runway - Part # 10250-712 

2. J-Hooks and all AppIicablelRequired Accessories 

d. Erico Caddy Cat J-Hook System 
e. Panduit 

Ground Busbars and all AppIicablelRequired Accessories 

I. Chatsworth 20" BICSI & ANSIlEIAlTIA Grounding Busbar (part # 40153-020) 
2. Chatsworth 10" BlCSI & ANSIlEIAlTIA Grounding Busbar (part # 13622-010) 

Fire Stop (Intumescent Putty and Pillows) 

I. Wiremold Flamestopper System 

PART 3 - EXECUTION 

3.1 CODES, STANDARDS AND REGULATIONS 

A. American National Standards Institute (ANSI) 
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B. American Society for Testing and Materials (ASTM) 

C. Alliance for Telecomnnmications Industry Solutions (ATIS) 

D. Electronics Industry Alliance (EIA) 

E. Federal Communications Commission (FCC) 

1. FCC Part IS, Radiated Emissions Limits, revised 1998 

2. FCC Part 68, Connection of Terminal Equipment to the Telephone Network, revised 1998 

3. FCC Part 76, Cable Television Service, revised 1998 

F. International Electrotechnical Commission (IEC) 

G. Institute of Electrical and Electronics Engineers, Inc. (IEEE) 

1. IEEE Standard 81-1983, IEEE Guide for Measnring Earth Resistance, Ground Impedance, 
and Earth Surflce Potential of a Ground System 

2. IEEE Standard 1100-1999, Recommended for practice for Powering and Grounding 
Sensitive 

3. Electronic Equipment in Industrial and Commercial Power Systems (IEEE Emerald Book) 

H. International Organization for Standardization (ISO) 

I. International Organization of StandardizationlInternational Electrotechnical Commission 
(IS0IIEC) 

J. ISOIIEC 11801, Information Technology-Generic Cabling for Customer Premises, 1995 

K. ISOIIEC 14763-1, Information Technology-Implementation and Operation of Cnstomer Premises 
Cabling-Administration, 1999 

L. National Cable Television Association (NCTA) 

M. National Electrical Code (NEC) 

N. National Electrical Manufacturers Association (NEMA) 

O. National Fire Protection Association (NFPA) 

P. NFPA-70, National Electrical Code 

Q. NFPA-75, Protection of Electronic Computer Data Processing Equipment 

R NFPA-lOI, Life Safety Code 

S. NFP A-297, Guide on Principles and Practices for Telecommunications Systems 

T. NFPA-780, Standard for the Installation of Lightning Protection Systems. 

U. National Institute Standards and Technology (NIST) 
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V. Occupational Safety and Health Administration (OSHA) 

w. 

x. 

Rural Utility Services (RUS) 

Telecommunications Industry Association (TlA) 

I. ANSIITlA-568-C.0, Generic Telecommunications Cabling for Customer Premises, 2009. 

2. ANSIITlA-568-C.I, Commercial Building Telecommunications Cabling Standard, 2009. 

3. ANSIITlA -568-C.2, Balanced Twisted-Pair Telecommunications Cabling and Components 
Standard,2009. 

4. ANSl/TlA-568-C.3, Optical Fiber Cabling Components Standard, 2008. 

5. ANSIITlAIElA-569-A, Commercial Building Telecommunications Pathways and Spaces, 
1998. 

6. ANSIITlAIElA-569-A-I Addenduml, 2000. Replaces Section 4.7, Perimeter Pathways, 
1998. 

7. ANSIITlAIElA-569-A-2, Addendum 2, 2000 Replaces Sections 6.3.3, Furniture Pathways, 
1999. 

8. ANSIlTlAIElA-569-A-3, Addendum 3, 2000. Revision to Sub clause 4.3, Access Floors, 
1999. 

9. ANSIITlAIEIA-569-A-4, Addendum 4, Poke Thru Devices, 2000 ANSIITlAIElA-570-A, 
Residential Telecommunications Cabling Standard, 1999. 

IO. ANSIITlAIElA-606, (1993), Administration Standard for the Telecommunications 
Infrastructure of Commercial Buildings, 1993. 

II. ANSIITlAIEIA-607, Commercial Building Grounding and Bonding Requirements for 
Telecommunications, 1994. 

12. ANSIITlAIElA-758, Customer-Owned Outside Plant Telecommunications Cabling Standard, 
1999. 

13. ANSIITlAIElA-758-1 Addendum I, OSP Optical Fiber Cabling Practices, 1999. 

14. ANSIITlAIElA-729, Technical Specifications for 100 OHM Screened Twisted -Pair Cabling, 
1999. 

15. ANSIlTlAIElA-TSB67, Transmission Performance Specifications for Field Testing of 
Unshielded Twisted-Pair Cabling Systems, 1995. ' 

16. ANSIITSIlElA-TSB72, Centralized Optical Fiber Cabling Guidelines, 1995. 

17. ANSIITlAIElA-TSB75, Additional Horizontal Cabling Practices for Open Offices, 1996. 

18. ANSIITlAIElA-TSB95, Additional Transmission Performance Guidelines for 4-Pair IOO­
OHM Category 5 Cabling, 1999. 

Y. Underwriters Laboratories, Inc. (UL) 
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3.2 

In the event of any conflicts between documents referenced herein and the contents of this specification, 
the Contractor shall notilY in writing to the ArchitectlEngineer of any such occurrences before the 
purchasing of any equipment, materials andlor installation by the Contractor. The ArchitectlEngineer 
will notilY the Contractor of any actions required to resolve these conflicts. Such actions may include 
but are not limited to: design changes, equipment, materials andlor installation changes. In any event 
Contractor shall not supersede specifications and standards from the latest NFPA and NEC publications. 

GENERAL REQUIREMENTS 

A. In the installation of this work, the Contractor shall comply in every way with the requirements oflocal 
and City of San Antonio laws, ordinances, and rules, the laws of the State of Texas, the National Board 
of Fire Underwriters, and the National Electrical Code. If, in the opinion of the Contractor, there is 
anything in the plans or specifications that will not strictly comply with the above laws, ordinances, 
and rules,the matter shall be referred to the attention of the ArchitectlEngineer for a decision before 
proceeding with that part of the work. 

B. No change in the plans or in the specifications shall be made without full consent in writing of the 
ArchitectlEngineer. 

C. The Contractor shall obtain written permission from the ArchitectlEngineer before proceeding with 
any work that would necessitate cutting into or through any part of the building structure such as, but 
not limited to girders, beams, floors, or partition ceilings. 

D. The Contractor shall install die materials in accordance with the manufacturers' guidelines and 
specifications. 

E. The Contractor shall promptly correct all system discrepancies or defects for which the Contractor is 
responsible. 

F. The Contractor shall coordinate all work with the ArchitectlEngineer prior to purchase of products or 
installation of cable plant. 

G. The Contractor shall submit product data sheets for all materials to the ArchitectlEngineer prior to the 
purchase or installation of cable plant. 

H. The Contractor shall maintain a work area free of debris, trash, empty cable reels, scrap wire, etc., and 
dispose of such items on a daily basis and return the site to the original state of cleantiness. The 
Contractor shall not use Owner's facilities for the disposal of excess or scrap materials. 

I. The Contractor shall be certain that all work areas are in compliance with the Occupational Safety and 
Health Administration (OSHA) regulations. 

J. The Contractor shall have written approval from the ArchitectlEngineer for any additional work 
outside the Contract Documents prior to beginning such work. 

K. The Contractor shall not roll or store cable reels without an appropriate underlay . 

L. The Contractor shall not place any distribution cabling alongside power lines, or share the sarne 
conduit, channel or sleeve with electrical apparatus. 

M. The Contractor shall insure that the maximum pulling tensions of the specified distribution cables are 
not exceeded at any time during placement. Failure to follow the appropriate guidelines may require 
the contractor to provide additional material and labor necessary to rectilY the situation. lhis shall also 
apply to any and all damages sustained to the cables by the installation contractor during the 
implementation . 
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N. The Contractor shall install all equipment as close to the' wiring fields as possible, taking into 
consideration, testing, administration, maintenance, and future growth. 

O. The Contractor shall be responsible for testing all cable prior to the installation of the cable. If the 
Contractor fails to perform this testing operation, the Contractor shall accept the cable as good and 
assume all liability for the replacement of the cable should it be found defective at a later date. 

P. The Contractor shall plug ALL penetrations, conduits, sleeves, cable trays, etc., where cabling has 
been installed through rated walls/floors with Wiremold Flamestopper intumescent re-enterable fire­
stop system where they pass through rated walls. 

Q. The Contractor shall be responsible for returning any and all penetrations through rated walls or floors 
made for communications cable to their pre-penetration rating. 

R The Contractor shall maintain a set of working specifications and drawings on site at all times and 
shall be responsible for keeping the drawings updated on a minimum of a weekly basis. These 
working drawings shall be made available for inspection at the request ofthe ArchitectiEngineer or the. 
Owner. 

S. Materials shall be consistent throughout the building. Where two or more units of the same class of 
equipment or wiring are required, these units shall be the standard product of a single manufucturer 
and shall be the same product with the same material, model, and manufacturer number. 

T. All wiring, equipment and installation materials shall be new and of the highest quality. Cable, 
equipment and installation materials shall be delivered and stored in a clean, dry space at the 
Contractors expense. Materials and equipment will be properly packaged in factory-fabricated type 
containers and protected from the enviromnent, damaging firmes, construction debris, and traffic, etc. 
until the job is installed or completion of the project. 

U. Labels on all wiring, materials, and equipment must show that a nationally recogoized testing 
laboratory lists these. Original Equipment Manufucturer (OEM) documentation must be provided to 
the ArchitectiEngineer, which certifies performance characteristics and which meet ANSIITIAIEIA 
568-RI standard. 

V. All external screws, nuts, and locking washers shall be stainless steel. No self-tapping screws shall be 
allowed unless specifically approved or specified by the Architect/Engineer. 

W. All material used in the installation shall be made of corrosion-resistant material, such as plastic, 
anodized aluminum, or brass and be resistant to fungos growth and moisture deterioration. An inert 
dielectric material shall separate dissimilar metals apt to corrode through electrolysis under the 
environmental operating conditions specified. 

X. All cable installed in a plenum rated environment shall meet or exceed the Underwriters Laboratories 
(UL) fire rated cable insulation requirements_ 

Y. All material (cable, cable pathways and supports, sealants, hook and loop fasteners, etc.) 
installed in ahove ceiling space shaU he plenum rated. 

Z. Any pulling compound or lubricant used in the installation shall not deteriorate the conductor or the 
insolation of the cable. 

AA. Any material nsed to dress cable bundles shaU he applied loosely to aHow the dressing material 
to slide around the bundle. Tension of dressing materials shaH not deform the cable sheath. 
Dressing, materials should he limited to the telecommunications rooms ouly. Cabling shall be 
placed unbundled in cable trayand/or j hooks in the above ceiling spaces. No bundling materials 
are to be nsed above ceiling. All j hooks installed shaH include the corresponding clip provided 
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by the hook manufacturer. Plastic cable ties will not be permitted. 

BB. Ten (10') feet of service loop for inter-building backbone cable shall be coiled, mounted and stored at 
each cable end above or on the ladder rack in the ERITR's. 

CC. Ten (10') feet of service loop for intra-building backbone cable shall be coiled, mounted and stored at 
each cable end above or on the ladder rack in the ERITR's. 

DD. Ten (10') feet of service loop for horizontal cables shall be coiled, mounted and stored above or on the 
ladder rack in each ERITR's. 

EE. Twelve (12") inches of maintenaoce loop for horizontal distribution cable shall be coiled and stored in 
the J-box, floor-box or cable tray as applicable at the workstation location. 

3.3 SYSTEM REQUIREMENTS 

A. Inter-Building Cable Plant 

I. Fiber Optic Cable Plant 

WEDG 11050 

a. Single-Mode 

The Contractor shall furnish and install OSP rated 9 I'm single mode fiber optic cables as 
indicated on the technology drawings. These cables shall be installed in contractor furnished 
and installed I" innerduct and routed utilizing the conduit/manhole system as indicated on the 
technology drawings. The contractor shall furnish and install: . 

One (1) each 12 strand OSP rated 9 I'm single mode fiber optic cable from the existing 
small pedestal located near the baseball filed to the new IDF room 110. 

b. Multi-Mode 

b. 

The Contractor shall furnish and install OM3, 10 gigabit Ethernet, 50 I'm, multi-mode fiber 
optic cables as indicated on the technology drawings. These cables shall be routed utilizing 
the conduit/manhole system as indicated on the technology drawings. These cables shall be 
installed in their own contractor furnished and installed outside plant rated I" innerduct. The 
Contractor shall install an additional spare outdoor rated innerduct for future cable 
installation. The contractor shall furnish and install: 

Termination 

Twenty-four (24) 50)lm Multi Mode fiber optic strands from new IDF room 
110 in the new Transportation building to existing IDF room in the existing 
Maintenance building. 

The Contractor shall terminate all fiber strands utilizing contractor furnished and installed 
fuctory polished LC type connectors inside contractor furnished and installed fiber optic 
interconnection units. The Contractor shall furnish and install fiber optic interconnect units 
with all panels, covers, connectors, couplings, trays and blanks. The Contractor shall 
terminate fiber optic cables in: 

One (I) each 24/48 port fiber optic interconnection unit IDF room BIIO 

One (I) each existing 24/48 port fiber optic interconnection unit in the existing IDF room 
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located in the existing mainteoance building 

2. Copper - Riserffie 

a. Higb Pair Count 

The Contractor sball furnisb and install 24 A WG UfP gel filled Category 3 copper cable as 
indicated on the tecbnology drawings. These cables sball be installed in and routed utilizing 
the conduit/manhole system as indicated on the technology drawings. The contractor sball 
furnisb and install: 

One (I) each 25-pair 24 A WG UfP gel filled Category 3 copper cable new IDF room 
BIIO to the existing IDF room located in the existing mainteoance building 

b. Termination 

The Contractor shall terminate all copper cables on Contractor furnisbed and installed 
Iigbtning protection blocks. 

The Contractor sball cross connect all copper cables from the Iigbtning protection to rack 
mounted Category 5E IIO wiring blocks with wire management in IDF room BIIO and the 
existing IDF room in the existing maintenance building. The Contractor shall furnisb and 
install all C4/C5 connectors and sball coordinate the exact location and placement of the rack 
mounted Category 5E 110 wiring blocks with the Owner's ArchitectlEogineer prior to 
installation and termination of copper cables. 

The Contractor sball terminate copper cables on: 

One (1) each 25-pair Iigbtning protector block in IDF room BIIO 

B. Intra-Building Cable Plant 

I. Horizontal Distribution Cable 

WEDG 11050 

No station cable shall be longer than ninety (90) meters. If the Contractor believes any station 
cable will be any longer than ninety (90) meters, written approval from the ArchitectiEngineer 
will be required prior to installation of the station cable. 

a. Voice Cable 

The Contractor sball furnisb and install 4-pair UTP Category 3 cable runs in a green sheath 
from each Equipment Room andlor Telecommunications Room to select office outlet location 
as indicated in the telecommuuications drawings. These cable runs will provide voice com­
munications at each outlet. 

The Contractor sball furnisb and install 4-pair UfP Category 6 cable runs in a blue sbeath 
from each Equipment Room andlor Telecommuuications Room to the second position in each 
office outlet location as indicated in the telecommunications drawings. These cable runs will 
provide voice over internet protocol communications at each outlet. 

b. Voice Termination 

The Contractor sball terminate all Category 6 voice cables at the workstation locations in ap­
propriately sized Contractor furnisbed and installed mcepl.tes with Category 6 RJ-45 8-pin 
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c. 

modular jacks with connector specifications as defined by the ANSIfTIA 568-C Commercial 
Building Wiring Standard with the' EIA-568B sequence as indicated in the telecommunica­
tions drawings. Any unused faceplate position(s) shall have the appropriate number and color 
of blanks installed. Contractors shall coordinate with the Architect/Engineer and obtain writ­
ten approval of the color of the faceplates and inserts before ordering and installation of the 
horizontal cable plant 

Contractor shall furnish and install rack mounted Category 6 RJ45 patch panels in TRI.3 for 
termination of the station Category 6 cable for voice (VoIP). The Contractor shall provide 
and install horizontal wire management between each patch panel installed. Contractor shall 
submit scaled drawings and obtain written approval from the ArchitectlEngineer as to the ex­
act location of the Category 6 RJ-45 patch panels prior to the installation of any Category 6 
RJ-45 patch panels. The Contractor shall provide and install: 

One (I) each 24-port RJ-45 rack mounted patch panel in TR1.0. 

Oata Cable 

The Contractor shall furnish and install 4-pair UTP Category 6 cable runs in a blue sheath 
from each Equipment Room and/or Telecommunications Room to each data outlet location 
respectfully as indicated in the telecommunications drawings. These cable runs will provide 
data commlUlications at each outlet. 

The Contractor shall furnish and install 4-pair UTP Category 6 cable runs in a yellow sheath 
from each Equipment Room and/or Telecommunications Room to each camera and/or exte­
rior network device outlet location respectfully as indicated in the telecommunications draw­
ings. These cable runs will provide data communications at each outlet. 

The Contractor shall furnish and install 4-pair UTP Category 6 cable runs in a orange sheath 
from each Equipment Room and/or Telecommunications Room to each wireless access point­
outlet location respectfully as indicated in the telecommunications drawings. These cable 
runs will provide data communications at each outlet. 

d. Data Termination 

The Contractor shall terminate all data cables at the workstation locations in appropriately 
sized Contractor furnished and installed faceplates with Category 6 RJ-45 8-pin modular jacks 
with connector specifications as defined by the ANSIITIAIEIA 568-C Commercial Building 
Wiring Standard with the 568B sequence as indicated in the telecommunications drawings. 
Any unused faceplate position(s) shall have the appropriate number and color of blanks in­
stalled. Contractors shall coordinate with the ArchitectlEngineer and obtain written approval 
of the color ofthe faceplates and inserts before ordering and installation of the horizontal ca­
ble plant. 

Contractor shall furnish and install rack mounted Category 6 RJ45 patch panels in each 
Equipment Room and/or Telecommunications Room for termination of the station Category 6 
cable for data, cameras and wireless access points. The Contractor shall provide and install 
horizontal wire management between each patch panel installed. Contractor shall submit 
scaled drawings and obtain written approval from the Architect/Engineer as to the exact loca­
tion of the Category 6 RJ-45 patch panels prior to the installation of any Category 6 RJ-45 
patch panels. The Contractor shall provide and install: 

Two (2) each 48-port RJ-45 rack mounted patch panels in IDF Room BlIO 

Two (2) each 24-port RJ-45 rack mounted patch panels in IDF Room BIIO 
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4. Cable Support 

a. Inter-Building Cable Plant 

Inter-Building cable shall be supported using conduit and manhole systems, cores, sleeves and 
J-Hooks as indicated on the communications drawings. 

b. Intra-Building Cable Plant 

Intra-Building cables shall be supported using interior conduit systems, cores, sleeves and J­
Hooks as indicated on the communications drawings. 

c. J-Hook Pathways 

Horizontal cables shall be supported using Contractor furnished and installed Category 5 J­
Hooks. The Contractor shall furnish and install Category 5 J-hooks to support all 
communications cable as segments leave cable tray, conduits, cores, or sleeves. Closure clips 
shaH he required on all j hooks installed. 

The contractor shall furnish a separate I-hook for each cable type (data, voice and video) and 
shall supply and spare J-hook for future growth. All J-hooks shall be installed four (4') to 
five (5') reeton center, using only manufacturer approved installation methods and materials. 

The Contractor is responsible for the establishment of all cable pathways supported by J­
hooks and as such shall coordinate pathways with all other disciplines. Under no­
circumstances shall J-hook pathways for communications cable plant be used to support other 
low-voltage applications such as IN AC, Fire Alarm, Security, etc. 

All cable pathway materials installed in any above ceiling space shall be plenum rated. 

5. Equipment Rooms/Telecommunications Room 

WEDG 11050 

a. The Contractor shall furnish and install %" x 8' h x 4' w sheets of fire rated plywood on all 
walls as indicated in the communications drawings. The Contractor shall paint the plywood 
with two (2) coats of Contractor furnished fire retardant paint leaving one (I) fire rated stamp 
visible per sheet of plywood. 

b. Ladder Racks 

The Contractor shall furnish and install overhead ladder rack in each Equipment Room andlor 
Telecommunications Room as indicated on the commWlication drawings. Overhead ladder 
racks shall be installed using manufacturer approved hardware and installation methods and 
shall be grounded and honded. 

The Contractor shall ensure the ladder rack provides for a smooth transition and support for 
all cable as the cable transitions from the Equipment Room andlor Telecommunications 
Rooms to the ahove ceiling cable pathway. 

The Contractor shall furnish and install radius drops for the ladder rack where cahles drop 
from a vertical segment of the ladder rack or exits the ladder rack to termination equipment, 
racks, etc. 

c. Relay Racks 

COMMUNICATION CABLE PLANT 017020 - 14 
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The Contractor shall furnish and install relay racks with double sided vertical management as 
indicated on the communication drawings. Relay racks shall be installed using manumcturer 
approved hardware and installation methods. Relay racks shall be secured to overhead ladder 
rack, grounded and bonded. The Contractor shall furnish and install: 

Two (2) each Siemon 19" x 84" relay racks in IDF Room BllO 

6. Grounding and Bonding 

a. Telecommunications Grounding Busbar 

The Contractor shall furnish and install a 4"XIO"X lO" solid copper ground bushar in each 
Telecommunications Room as indicated on the conllmmications drawings. 

c. Grounding Electrode Conductor 

c. 

The Contractor shall furnish and install a #6 A WG solid copper conductor between the Main 
Ground Busbar and the main electrical building ground. 

Telecommunications Bonding Backbone 

The Contractor shall furnish and install the a #6 A WG solid copper conductor in a star 
topology between the Main Ground Bushar inside the Equipment Room to each 
Telecommunications Ground Bus Bar as indicated on the cormnunications drawings. 

d. Equipment Bonding Conductor 

The Contractor shall furnish and install a #6 A WG solid copper conductor from the ground 
busbar in each Equipment Room andlor Telecommunications Room to each applicable piece 
of contractor furnished and installed equipment. All contractor-furnished and installed 
equipment shall be properly bonded and grounded in accordance with ANSIITIAlEIA-607. 

7. System Labeling 

WEDG 11050 

A specific labeling scheme will be coordinated with the Owner and provided to the Contractor. 
The Contractor shaH not permanently label any part of the communications cable plant until 
the specific labeling scheme has been provided to the Contractor. 10 general, the Contractor 
shall be required to provide the following type oflabeling: 

a. Ioter-Building Cable 

b. 

The Contractor shall furnish and install Brady type labels on each end of the cable indicating 
origin and destination. 

Iotra-Building Cable 

The Contractor shall furnish and install Brady type labels on each end of the cable indicating 
origin and destination. 

c. Horizontal Cable 

The Contractor shan furnish and install Brady type labels on each end of the cable indicating 
origin and destination. 

d. Terminations 
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Fiber Optic 

The Contractor shall label fiber optic distribution shelves in accordance to rnanufucturer 
guidelines and ANSIITINEIA-606. 

Copper 

The Contractor shall label 110 blocks and protector blocks in accordance to manufucturer 
guidelines and ANSIITINEIA-606. 

Faceplates 

The Contractor shall label workstation faceplates in accordance to manufucturer 
guidelines and ANSIITINEIA-606. 

3.4 TESTING REQUIREMENTS 

A. Tube bundles 

Each tube installed is to be tested for continuity and integrity prior to installation of fiber optic 
strands. All unused tubes are to be tested and capped for future use. Any tubes found to be 
unusable shall be repaired or replaced prior to installation of fiber optic strands. 

B. Fiber Optic Cable 

WEDG 11050 

1. 

2. 

3. 

All fiber optic cable links installed shan be tested in accordance with the field test 
specifications defined in ANSIITINEIA-568-B standard. 

100% of the installed cable shan be tested and must pass the requirements of 
ANSIITINEIA-568-B. 

Failing links shall be diagnosed and corrected by the Contractor. Corrective actions shan be 
followed by a new test of the previously failing link(s). The Contractor shall promptly 
suhmit all link re-test data to ArchitectlEngineer in both hard and soft copy. 

4. Only Certified Technicians shan perform an fiber optic link testing. 

5. 

6. 

7. 

8. 

9. 

Field test equipment for multi-mode fiber optic cables shan meet the requirements of 
ANSIITINEIA-526-14A. 

The light source shan meet the launch requirements of ANSIITINEIA-455-50B. 

Field test equipment for single-mode fiber optic cables shan meet the requirements of 
ANSIITINEIA-526-7. 

All fiber optic launch cables and test adapters used for testing shan be of high quality and 
devoid of excessive wear or exhibit anomalies between strand tests. Test results that 
indicated anomalies between strands within the same sheath shall be declared a fuilure 
unless all strands witbin the same sheath unconditionally pass testing. The Contractor shall 
diagnose and repair any fiber optic cable exhibiting strand-ta-strand anomalies that result in 
any test failure(s). 

The Contractor shall test and certity all fiber optic cable plant with approved field 
tester(s) that are within their calibration period. The Contractor shall be liable for an re­
testing required in the event tests are performed with un-approved test equipment or 

COMMUNICATION CABLE PLANT 017020 - 16 

I 

I 



-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Culebra Transportation Station 
Northside ISD - 10/17/11 

tester(s) that are not within their calibration period. 

10. The Contractor shall invite the Architect/Engineer to witnessl~erify field testing prior to 
final acceptance. The ArchitectlEngineer shall randomly select 5% of the installed links 
for test verification purposes. The Contractor shall re-test these links in the presence of the 
ArchitectlEngineer and the results shall be compared to the previously Contractor 
submitted test results. In the event that 2% of the verification tests differ in terms of 
pass/fail from the previously submitted test results, testing shall be declared a failure and 
the Contractor shall re-test 100% of the installed links with the cost of such tests borne by 
the Contractor. 

II. Fiber optic connector attenuation shall not exceed O.75dB. 

12. Fiber optic splice attenuation (if allowed) shall not exceed O.3dB. 

13. Multi-mode fiber optic cables shall be tested using the following attenuation coefficient 
parameters: 

a. 62.5/125 multi-mode 850nm ": 3.5dB/lan 

b. 62.5/125 multi-mode 1300nm ",-1.5dB/lan 

c. 501125 Multi-mode 850nm ": 3.5dB/lan 

d. 50/125 multi-mode 1300nm ",-1.5dB/lan 

14. Single-mode fiber optic cables shall be tested using the following attenuation coefficient 
parameters: 

a. 9/125 single-mode (Inside Plant) 1310 ,,:1.0dB/lan 

b. 9/125 single-mode (Inside Plant) 1550 ,,:1.0dB/lan 

c. 9/125 single-mode (Outside Plant) 1310 ,,:O.5dBIkm 

d. 9/125 single-mode (Outside Plant) 1550 ,,:0.5dBIkm 

15. Link attenuation for all fiber optic strands shall be calculated using the ANSIlEWTIA-568-
8 Standards formula. 

B. Category 6 lTfP Cable 

1. . All Category 6 cable links installed shall be tested in accordance with the field test specifications 
defined in ANSIITIAIEIA standard. 

2. 100% of the installed cable shall be tested and must pass the requirements of ANSIITIAIEIA 
standard 

3. Failing links shall be diagnosed and corrected by the Contractor. Corrective actions shall be 
followed by a new test of the previously fuiling link(s). The Contractor shall promptly submit all 
link re-test data to ArchitectlEngineer in both hard and soft copy. 

4. Only Certified Technicians shall perform all Category 6 testing. 

5. Field test equipment for Category 6 lTfP cables shall meet or exceed the accuracy requirements 
for enhanced Level II testers as defined in ANSI/TIAIEIA-526-8; Annex I: Section 1.4. 
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6. All test interfaces used for testing shall be of high quality and devoid of excessive wear or exhibit 
anomalies between pairs. Test results that indicated anomalies between pairs shall be declared a 
failure unless all pairs unconditionally pass testing. The Contractor shall diagnose and repair any 
Category 6 cable exhibiting pair-ta-pair anomalies that result in any Fail, 'Fail or 'Pass 
'Conditions. 

7. The Contractor shall test and certify all Category 6 cable plant with approved field tester(s) that 
are within their calibration period. The Contractor shall be liable for all re-testing required in the 
event tests are performed with un-approved test equipment or tester(s) that are not within their 
calibration period. 

8. Any Fail or 'Pass result yields a Fail for the link under test. In order to achieve an overall Pass 
condition, the results for each individual test parameter must Pass. 

9. The Contractor shall invite the ArchitectlEngineer to witness/verify field testing prior to final 
acceptance. The ArchitectiEngineer shall randomly select 5% of the installed links for test 
verification purposes. The Contractor shall re-test these links in the presence of the 
ArchitectlEngineer and the results shall be compared to the previously Contractor submitted test 
results. In the event that 2% of the verification tests differ in terms of pass/fail from the previously 
submitted test results, testing shall be declared a failure and the Contractor shall re-test 100% of 
the installed links with the cost of such tests borne by the Contractor. 

10. Reported test parameters for Category 6 shall comply with ANSIITIAIEIA standard. 

II. Testing shall indicate and record the following for each tested link: 

a. Wire Map 

b. Link Length 

c. Insertion Loss 1 Attenuation 

d. Near end cross talk Loss (NEXT) 

e. Power Sum NEXT Loss (PSNEXT) 

f. Pair to Pair Loss (ELFEXT) 

g. Power Sum Pair to Pair Loss (pSELFEXT) 

h. Return Loss (RL) 

i. Attenuation to Cross-talk Ratio (ACR) 

j. Power Sum ACR (PSACR) 

k. Propagation Delay 

I. Delay Skew 

3.5 PROJECT CLOSEOUT DOCUMENTATION 

A. The Contractor shall provide the following to the Owner upon final acceptance and completion of the 
cable plant installation: 
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1. One Original Reproducible Drawing indicating the "as-built" condition of the Communications 
Cable Plant as it was installed. As-Built drawings must be provided in original hardcopy format 
and on a CD-ROM in AutoCAD reI. 14 or higher. The "as-built" drawings shall use the original 
scale, indicating exact dimensions and locations of all telecommunication rooms, frames, racks, 
trays, tenninal blocks, patch panels, cable runs, cable pathways, workstation locations, and 
labeling scheme. These drawings shall be twned over to the ArchitectlEngineer at the time of 
final systems acceptance of the cable plant installation. Final payment will not be made until these 
drawings are received and approved by the ArchitectlEngineer. 

2. One set of Power Meter and Light Source Fiber Optic Tests in accordance with Section 3.4 of this 
specification in electronic and hardcopy. Electronics shall be provided on CD. Final payment will 
not be made until these test results are received and approved by the ArchitectlEngineer. Test 
documentation shall be bound, sectioned and tabbed in the following order: 

Inter-Building Outside Fiber Optic Cable 
Intra-Building Fiber Optic Cable 

3. One set of Category 6 Test results for each cable drop in accordance with Section 3.4 of this 
specification in electronic and hardcopy. Summary reports will not be accepted. Electronics shall 
be provided on CD. Final payment will not be made until these test results are received and 
approved by the ArchitectlEngineer. Test documentation shall be bound, sectioned and tabbed in 
the following order: 

4. 

5. 

6. 

WEDG 11050 

Horizontal4-Pair UTP Data Cable 
Horizontal4-Pair UTP Voice Cable 
Horizonta14-Pair UTP Security Cable 

One original Manufacturer Certificate of Warranty for the Siemon Structured Cable System 

One original warranty information to include the narne, address and phone number contacts for 
warranty call outs. Final payment will not be made until this warranty information is received and 
approved by the ArchitectlEngineer. 

Two duplicate copy sets of the above docwnentation. Copy of Siemon Customer Satisfaction 
Questionnaire (Form 3) and a copy of the Certificate of Registration (Siemon) to Paul Megerle at 
Northside ISD. 
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Attachment A 

Provide an itemized listing of all equipment and material required to meet the specifications for the Corrummications 
Cable Plant. This listing shall include Part Number, Description, Unit of Measure, Unit Cost, Quantity, Labor Cost 
and Extended Cost. 

.. 
.. Unitof . Extended .. 

ParlNumber· . ~scriptiOli .. . Mea'Suie Unitc:ost Quantlly LaborOist CO$t 

Total Equipment and Materials S -

Total Labor and Installation $ -

Grand Total $ -
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Attachment B 

Provide an estimated drop count for each Equipment RoomITelecommunications Room indicating the quantity of 
data, voice, security, etc. drops served from each applicable Equipment RoomlTelecommunications Room. 

-

Equipmebt-ltooiiiITelecommuilicatioilsltpom -- - Cat6Data I -(Cat 6 Voice Cat3Voiee 

IDF RoomB 110 

Total 
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Attachment C 

Northside ISD Approved Cabling Contractors 
(Siemon Certified) 

Alterman Communications Systems 
Mike Rodriguez 
14703 Jones Maltsberger 
San Antonio, Texas 78270 
Phone: (210) 496-6888 Mobile: 559-7715 
Fax: (210) 496-7349 
Mobile: 559-7715 
miker@nalterman.com 

All Structured Cabling Installation Contractors who 
can provide a current Siemon Certification will be 
considered. 

ElectraLink 
Christine Ficke 
12217 Waters Park Road 
Austin, Texas 78759 
Phone: (512) 835-6475 
Fax: (512) 835-6481 
Mobile: (512) 284-5020 
cficke@electralink.com 

END OF SECTION 
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