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ELECTRICAL SPECIFICATIONS

SECTION 26 05 00

ELECTRICAL WORK GENERAL REQUIREMENTS

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Requirements of Divisions 00 and 01 apply to all work of this Section.

B. Contractor shall provide all materials, labor, and the means and methods to complete the installation defined by the plans and these

specifications'

C. All conduit and pull boxes provided by the contractor for utility company wiring and cabling will be home runs from the point of entry to the

District's property, to the Main Switchboard to Main Terminal Backboards, and/or to transformers, etc.

The pull boxes and conduits are for the wire and cable installed by the providing utility company exclusively.

1.2 WORK NOT INCLUDED UNDER THIS SECTION

A. Furnishing of motors, fans, compressors, heaters, and controls included under Mechanical Section.

B. Finish painting of exposed metal surfaces included under Painting Section.

C. Equipment and work indicated "N.I.C." or "By Others".

1.3 REQUIREMENTS

A. Other Divisions: Requirements of other divisions shall apply to this division as if repeated herein, and should work under this division require any

carpentry, backfill, masonry, etc., the appropriate division requirements shall apply. This includes work required for construction of proper stands,

bases, and supports for electrical materials and equipment.

B. Rules and Regulations: All work and materials shall be in full accordance with the latest rules and regulations of the following:

1. California Electrical Code, 2019 edition

2. California Building Code, 2019 edition

3. Applicable regulations of local utility companies

4. California Code of Regulations, Title 8, Electrical Safety Orders

5. Equipment Utility Service Requirements Committee Standards

6. General Order 95 of the Public Utilities Commission

Nothing in these drawings or specifications is to be construed to permit work not conforming to the above codes, rules, and regulations.

Whenever indicated, material, workmanship, arrangement, or construction is of higher quality or capacity than that required by the above rules

and regulations, the drawings and/or specifications shall take precedence. Should there be any direct conflict between the rules and regulations

and the drawings and/or specifications, the rules shall govern.

C. Permits, Fees, and Inspections: Contractor shall obtain all permits and arrange for Owner to pay required fees to any governmental agency or

utility company having jurisdiction over the work of this Section. Inspections required by any local ordinances or utility companies during

construction shall be arranged by the Contractor.

All work and materials covered by these specifications and accompanying drawings shall at all times be subject to inspection by the Architect or

his representative. Any material not in accordance with the plans and specifications, or not installed in a neat and workmanlike manner, shall,

upon order from the Architect, be removed from the premises or corrective action taken within three days; and if material in question has been

installed, the entire expense for removing and reinstalling shall be borne by the Contractor.

On completion of the work, satisfactory evidence shall be furnished to the Architect to show that all work has been installed in accordance with

the Codes.

D. Specifications and Contract Drawings: Accuracy of data given herein and on the drawings is as exact as could be secured, but their extreme

accuracy is not guaranteed. The drawings and specifications are for the assistance and guidance of the Contractor and exact locations,

distances, levels, etc., will be governed by the construction and existing conditions and the Contractor shall accept same with this understanding.

Layouts of equipment, accessories and wiring systems are diagrammatic (not pictorial and not exact), but shall be followed as closely as

possible. Architectural, structural, mechanical, and other drawings shall be examined noting all conditions that may affect this work. Where

connections to equipment provided by other divisions are shown on electrical drawings, refer to drawings of respective division for exact

locations and electrical requirements of equipment. Report conflicting conditions to the Architect for adjustment before proceeding with work.

Should Contractor proceed with work without reporting conflict(s), he does so on his own responsibility, and shall alter work if directed by the

Architect, at his own expense. Right is reserved to make minor changes in locations of equipment and wiring systems shown, providing change

is ordered before conduit runs and/or work directly connected to same is installed and no extra materials are required.

Drawings and specifications may be superseded by later detail specification and detail drawings prepared by the Architect, and the Contractor

shall conform to them and to such reasonable changes in the contract drawings as may be called for by these revised drawings without extra

cost to the Owner. Contractor may request additional detail(s) and such shall be conformed to, without additional cost. Contractor may offer

alternate detail(s), but such detail(s) shall be approved by Architect and authority having jurisdiction.

E. Structural Requirements: Installation under this Section shall comply with the California Building Code. Obtain the Architect's approval before

performing any cutting or patching of concrete, masonry, or wood structure in the building. Refer to details on structural drawings for penetration

requirements through framing top plates, sill plates, beams, joists, rafters, etc. Provide notching, boring, drilling, anchor bolts, and other work in

strictest conformance to structural details.

F. Examination of Site: The Contractor shall be held to have visited the site prior to bidding and satisfied himself as to the conditions under which

the work is to be performed. He shall check existing conditions which may affect his work. Where signal systems exist, and services of other firms are

required, Contractor shall instruct those firms to investigate existing systems and determine labor and materials needed to add devices or modify

systems. Where new conduits are to be run underground at existing sites, contractor shall visit site prior to bidding and walk routes of new underground

conduits, note areas of concrete and asphalt being crossed, and include in bid all costs for cutting and patching. No allowances shall subsequently be

made in Contractor's behalf for any extra expense to which he or his "subs" may be put due to failure or neglect to discover conditions affecting the

work.

G. Underground Utilities: Existing underground utilities, services, circuits, piping, irrigation piping, etc., are present, but their exact locations are not

known. Contractor shall locate and protect before trenching or excavating in any area. Consult utility companies, "as-built drawings" and Owner's

maintenance personnel for location of existing underground work. If existing piping or utilities are damaged during construction, Contractor shall repair

immediately at own expense. New underground work shall be modified as necessary to conform to existing conditions.

H. Shop Drawings, Substitutions, Materials, and Submittals:

1. Shop drawings and all supporting data shall be submitted as instruments of the Contractor who shall certify on his transmittal form that the

submittals meet all requirements of the contract documents and conform to structural and space conditions. Contractor shall mark each

page of each copy of submittal to clearly identify materials, products, or models being proposed. All extraneous information shall be marked

out or page pulled if no item(s) on page are being proposed. Submittals which do not clearly identify items being proposed will be returned

without review.

2. When specific names are used in connection with materials, they are used as standards only, but this implies no right upon the part of the

Contractor to use other materials or methods unless approved as equal in quality and utility by the Architect in writing.

3. Whenever an item of equipment or system is described herein or on the drawings in a descriptive, functional, or operational manner as opposed

to catalog number or type, then the Contractor's submittal shall include all such descriptive, functional, or operational features to prove full equality to

specified item or system.

4. Panelboard submittals shall be arranged to show bussing and circuit numbers with respective branch circuit protective device similar to

schedules on Drawings.

5. Within 30 days after award of the contract, submit seven bound copies of complete material list, which includes manufacturer's name and

catalog numbers for materials being proposed. All material specified herein and on the drawing shall be included in list. Proposed substitutions, and only

proposed substitutions, shall be accompanied by catalog cuts, ratings, sizes, performance curves, shop drawings, and other data complete to prove full

equality to the specified item. List shall include contractor's confirmation that material is UL labeled or listed. Refer to attached form.

6. Within 10 days after return of material list, submit seven bound copies of brochures containing complete information and catalog cuts on all

equipment, including that which is to be furnished as specified. The brochures shall be bound as complete volumes or bound according to classifications

of equipment such as power, fixtures, signals, and miscellaneous. Incomplete submittals (such as signal system product data submitted without system

shop drawings) will be returned without review.

7. Approval of a substitution does not authorize any deviation from the utility, size, or function of the specified item unless specifically pointed out

and approval requested in the letter of submittal. Responsibility for conflicts due to space limitations is not relieved by approval of a substitution. If

revision of wiring, piping, or arrangement of other equipment is required by substitutions, prepare drawings showing such revisions, and after approval,

furnish seven copies for file and future reference.

8. Submittal Review:

a. Items marked "No Exceptions Taken" or "Make Corrections Noted" shall not be resubmitted in subsequent submittals unless a

complete package submittal is required by a reviewing agency or firm. Resubmittal items which have already been reviewed but no

resubmittal was required, will not be reviewed a second time. Pages for such items will be returned unstamped and unmarked.

b. When an item is marked "Revise and Resubmit" or "Rejected", the Contractor shall furnish a resubmittal for that item. Pages for resubmitted

items shall be new submittal pages. The Contractor shall not resubmit previously stamped and annotated pages or photocopies of such pages.

Resubmittals which include pages stamped as part of an earlier review or photocopies of such stamped pages will not be reviewed and will be returned

as previously stamped and annotated.

c. Refer to I.1 above. Non-compliance with paragraph I.1 requirements will cause submittal to be returned without review.

9. Should the Contractor's first submittal fail to meet approval, or should the Contractor fail to submit the specified items within the time

schedule, then the right is reserved by the Architect to select any or all items in question, which selection shall be final and binding upon the

Contractor. The materials selected or approved by the Architect shall be used in the work at no additional cost to the Owner.

10. Unless otherwise shown or specified, material shall be new, full weight, standard, the best quality of its kind, and satisfactory to the

Architect. Unless otherwise shown or specified, major equipment shall be the product of a manufacturer who has, for a period of not less

than five years, been in successful manufacture of the equipment, and who has a nationally distributed catalog covering ratings and

specifications of said equipment.

11. Electrical materials shall bear the label of, or be listed by, the Underwriters Laboratories unless of a type for which label or listing service is not

provided.

12. Materials and components shall conform to Industry Standard, including:

NEMA National Electrical Manufacturer's AssociationANSI American National Standards InstituteASTM The American Society for

Testing and Materials ICEA Insulated Cable Engineer's AssociationUSA United States of America Standards

13. Samples of fixtures, materials, and equipment shall be submitted for approval if requested.

I. Expedited Delivery: Where construction schedule does not allow for "normal" delivery of equipment in Division 26, 27 and 28 work, contractor

shall purchase equipment for accelerated delivery. All additional costs for expedited delivery shall be included in bid.

J. Identification of Equipment: Nameplates shall be installed on electrical equipment. Nameplates shall adequately describe the item and its

function or use of the particular equipment involved. Equipment to be labeled shall include the following:

1. Individual enclosures for equipment such as time switches, push buttons, contactors, relays, etc.

2. Group mounted equipment such as panelboards, terminal and control cabinets, etc.

3. Individual circuit breakers on switchboards. Include breaker trip ampacity on line below use description.

4. Wall switches for lighting or other use where the control function is not self_evident.

5. Disconnect switches mounted remote from equipment and unit served is not self_evident.

6. Terminal backboards (locate centered at top).

7. Terminal strips at terminal backboards and cabinets (located centered above terminal block for each system). At terminal strips, the

following abbreviations may be used:

CLK Clock DATA Data CommunicationsFA Fire Alarm IC Intercom IA Intrusion Alarm

Nameplate material shall be laminated phenolic plastic, black front and back with white core. Engraving shall be through the outer layer.

Embossed plastic pressure sensitive labels are not acceptable.

In lieu of plastic plates, typed pasteboard inserted behind clear plastic protector in a metal holder inside door may be used to identify circuit

breakers in panelboards.

In lieu of plastic plates, device plates shall be engraved directly with lettering filled with black enamel.

Nameplates shall be securely fastened to the equipment with #4 Phillips round head cadmium plated steel self_tapping screws or brass bolts or

riveted to equipment.

K. Cutting of Structural Members: Unless specifically detailed on the structural drawings, cutting of joists and similar structural members is limited to

cuts and bored holes located and sized in accordance with the requirements of Title 24. Cutting of structural mullions is prohibited except as

specifically shown.

L. Record Drawings: The Contractor's foreman shall keep in his possession a minimum of two copies of DSA approved plans. One set shall be

marked as the work is installed, showing the work that has been installed, with deviations. The other set shall be marked showing deviations for the work

shown and the locations of major items of equipment and feeders, dimensioned from curbs, foundations, or other landmarks. Obtain inspector's

progressive approval of these marked sheets. Upon completion of the work, all work installed shall be drafted by the Contractor to reproducible

drawings, which shall be the as_built drawings. Coordinate with General Contractor on requirements for reproducible record drawings.

M. Cleaning and Cleanup: After all work has been accomplished such as sanding, painting, etc., lighting fixtures, panelboards, and switchboards

shall be cleaned to remove all dust, dirt, grease, paint, or other marks. All electrical equipment shall be left in a clean condition inside and out,

satisfactory to the Architect. Keep buildings and premises free from accumulated waste materials, rubbish, and debris resulting from work herein, and,

upon completion of said work, remove tools, appliances, surplus materials, waste materials, rubbish, debris, and accessory items used in or resulting

from said work and legally dispose of off the site.

N. Protection: The Contractor shall protect from damage during construction the work and materials of other trades as well as the electrical work

and material. Electrical equipment stored and installed on the job site shall be protected from dust, water, or any other damage.

O. Working Space: Adequate working space shall be provided around electrical equipment in strict compliance with the Codes. In general, provide

6'6" of headroom and 36" minimum clear work space in front of switchboards, panelboards, transformers, disconnect switches and controls for 120/208V

and 42" for 277/480V. Carefully coordinate locations and orientation of electrical equipment with other divisions to ensure that working space will be

clear of piping, conduits, and equipment provided by others.

P. Interruption of Service: Services (power, telephone, fire alarm and other signal services) to existing building(s) and their related circuits which

are to remain in operation shall not be interrupted except by specific approval of the Owner. If it is deemed necessary to shut down circuits for the

installation of new work, such shut down shall be scheduled with the Owner who may, at his option, have a representative present. Any accidental

interruption of service to circuits or equipment as a result of work performed by the Contractor shall, at the Contractor's expense, be restored in a

manner acceptable to the Owner.

Q. Cooperation and Coordination: Cooperate and coordinate with other crafts in putting the installation in place at a time when the space required

by this installation is accessible. Work done without regard to other crafts shall be moved at the Contractor's expense.

R. Electrical Work for Equipment Furnished by Others: Contractor shall make electrical connections to all equipment furnished and installed by

others. Specific requirements shall be obtained from contractor providing the equipment and used to perform electrical work. Contractor's responsibility

is limited to having correctly installed and connected electrical work in accordance with diagrams and specifications furnished him by the appropriate

equipment contractor.

1. Equipment or Systems Other Than HVAC or Plumbing: This contractor shall provide all conduit, conductors, disconnects, and connections

for power and controls for equipment requiring electrical services.

S. Inspection: The Contractor shall cooperate with the Architect and shall provide assistance at all times for the inspection of the electrical work

performed under this contract. He shall remove covers, operate machinery, or perform any reasonable work which, in the opinion of the

Engineer, will be necessary to determine the quality and adequacy of the work.

T. Manufacturer's Directions: Follow manufacturer's directions where these directions cover points not included on the drawings or in the

specifications. When equipment is provided by other divisions, obtain directions from respective supplier.

U. Workmanship: Good workmanship shall be evidenced in the installation of all electrical materials and equipment. Equipment shall be level,

plumb and true with the structure and other equipment. All materials shall be firmly secured in place and adequately supported and permanent. The

recommendations of the National Electrical Contractors Association Standard of installation shall be followed except where otherwise specifically

directed.

V. Operating Test: After the installation is complete, and at such time as the Engineer and other authorities having jurisdiction may request, the

Contractor shall conduct an operating test for approval.

W. Manuals: In addition to the catalog data and Shop Drawings submitted for approval as required hereinbefore, the Contractor shall furnish to the

Architect three final corrected sets of all data applicable to the equipment furnished.

1. All data shall be delivered not less than 30 days before the start of operation by the Owner or any demonstration period hereinafter specified

and before finalizing construction work.

2. Each set of data per system shall be bound in one or more volumes. A top quality three_ring binder with vinyl or hard cover will be acceptable in

lieu of binding; however, all insert data must be properly punched and reinforced. Each volume shall have permanent identification information on the

spine.

3. Identification information shall include the building name, address, and location, system or systems included, and titled "Maintenance Manual".

4. All data shall be assembled in an orderly sequence with tabbed dividers to correspond with the table of contents.

5. Manufacturer's catalog data, Shop Drawings, etc., shall be marked clearly to identify the items applicable only to this project. Make and model

numbers of each item installed shall be marked clearly in catalog data and identified with symbol used on the Drawings.

6. Each set of data shall contain the following:

a. Table of Contents, listing orderly indexed names of items.

b. Descriptive literature.

c. Rating data, including rating tables, performance curves, etc.

d. Dimension data.

e. Spare Parts Lists.

f. Manufacturer's operation and maintenance instructions and manuals.

g. Shop Drawings.

h. Copies of posted instructions and diagrams.

i. Control diagrams and descriptions of sequence of operation.

j. Copies of warranties, guarantees, certificates, etc.

7. Complete data, including component parts, shall be provided on each item listed below:

a. Intrusion Alarm Equipment.

b. Clock Equipment.

c. Fire Alarm Equipment.

d. Lighting Fixtures.

e. Lighting Control Equipment.

f. Sound and Signal Equipment.

g. Emergency Lighting Equipment.

h. Panelboards.

Submit copy to Architect for approval before delivery to Owner.

8. In addition to the requirements above, contractor shall provide final programming information to District on disk for all systems requiring

programming.

X. Contractor's Supervision: The Electrical Contractor shall personally, or through an authorized and competent representative, constantly

supervise the work from its beginning to its completion and acceptance. He shall, as far as possible, keep the same foreman and workers on the

work from its commencement to its completion.

Y. Temporary Work: All temporary electrical equipment and materials installed for construction and safety operations shall remain the property of

the Contractor and shall be removed when permanent connections have been completed. No wire, bus, or electrical equipment which is part of any of

the permanent electrical systems may be used for temporary electrical service. Temporary connections shall be safe and in accordance with accepted

practices. The Contractor shall be responsible for any damage or injury to equipment, materials, or personnel caused by improperly protected temporary

installations. All costs for materials and installation for temporary electrical facilities and energy for their operation shall be at the expense of the

Contractor. The hours of operation, level of illumination, and coverage for safety of personnel shall meet the minimum requirements of the Owner

(Division of Industrial Safety).

Z. Scheduling of Work:

1. Due to its nature, this work will have to proceed with a definite sequence of operations to minimize outages and to continue facilities to

certain areas. The building(s) will remain in operation during the work and the Contractor shall make every effort to maintain required

services (power and signal).

2. Wherever the work makes it necessary to cut off a feeder, branch circuit or signal circuit and it stands to remain out of service for some time, or

longer than building operations will permit, the Contractor shall make temporary connections so the required outlets, devices, or loads will continue to be

operational. Some outlets, devices and wiring in the area will remain undisturbed. The Contractor shall reconnect these circuits, extending where

necessary, so all circuits will operate satisfactorily upon completion of the work.

3. Where power or signal system outages are unavoidable, such outages shall be scheduled with the Owner and shall occur at such times deemed

least disruptive by the Owner.

4. Special precautions shall be taken to insure safety of school staff and students during construction. No trenches shall be left open and no

equipment left unsupervised.

AA. Existing Work: Existing conduits in alteration, extension, and remodeling areas which are required to be extended, altered, or reconnected shall

be accomplished as shown or as directed. Where existing conduits which are indicated to be revised or which will be essential to the functioning

to the particular system are cut or exposed due to construction changes, new connections shall be made in the most expeditious manner as

directed or indicated. Where wiring is involved, new wires shall be "pulled_in" between the nearest available, accessible, reused outlets. In all

cases where new wires are required, indicated, or specified to be installed in existing conduits, if same cannot be installed, new conduits shall be

provided therefore as directed. Attention is called to the fact that all new conduit, wiring, and apparatus shown on drawings or specified shall be

connected to the existing systems so as to function as complete units. All conduits and electrical apparatus, etc., in place and not shown or

specified to be reused or which will not be essential to the functioning of the various systems when the work is complete, shall be removed and

stored where directed. No old material shall be reinstalled or reused unless so indicated on drawings or so specified. Concealed conduits which

are not indicated or specified to be reused and become exposed due to construction changes shall be removed to the nearest available,

accessible, reused outlets.

Where existing panel feeders are required to be extended, altered, or reconnected, megger test existing wiring prior to alteration and after work is

complete. Note any defects or deficiencies found and present to Owner in letter form. It will be assumed existing feeders in area of alteration are

in good working order unless noted otherwise by Contractor.

BB. Copies of codes, safety orders, submittals, specifications, drawings, addenda, and as builts shall be on the job and in possession of person

responsible for electrical work (foreman or general foreman).

CC. Guarantee: Acceptance of the contract for this work includes this guarantee: The Contractor guarantees that he has performed the work in

accordance with the contract documents. Contractor also agrees to replace or repair, as new, any defective work, materials, or part which may appear

within two years of final payment if in the opinion of the Architect or the Owner the defect is due to workmanship or material.

DD. Warranties, guarantees, certificates, etc. that are furnished and are available for equipment and materials furnished and installed under this

section shall be properly filled out as of the date of final payment and shall be delivered to the Engineer.

PART 2 - NOT USED

PART 3 - NOT USED

END OF SECTION

SECTION 26 05 19

LOW VOLTAGE ELECTRICAL CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Requirements of Divisions 00 and 01 and Section 26 05 00 apply to all work of this Section.

PART 2 - PRODUCTS

2.1 CONDUCTORS

A. Conductors for power, lighting, control, and signals shall be in raceway and shall be as follows:

1. #10 AWG and smaller shall be solid copper, 98% conductivity except for signal and control cables which may be stranded. (Stranded

conductors may be used for #10 and smaller if wiring devices [switches, receptacles, etc.] are equipped with terminals specifically designed

to accommodate stranded wire.)

2. #8 AWG and larger shall be stranded copper, 98% conductivity.

3. Minimum size branch circuit shall be #12 AWG.

4. Signal and control circuits shall be as indicated on Drawings or as required by equipment manufacturers. Where specialty cables are required

for signal systems (such as for fire alarm, intrusion alarm), Contractor must coordinate cable types with system supplier to insure proper cable type is

provided (shielded, non-shielded, etc.).

5. Branch circuit conductors within fixtures shall be type RHH or THHN except as noted.

6. Fixture tap conductors shall be #14 AWG minimum type RHH or THHN except as noted.

7. All insulation shall be 600V THHN/THWN except for low voltage control and signal cable.

8. Conductors shall be color coded. Refer to Part 3 of this section.

9. Conductor markers _ T&B vinyl, Brady Permashield, or equal.

10. Control wiring smaller than #12 AWG shall be type TFF or THWN.

B. Terminators:

1. Use lugs or socket type terminals furnished with equipment.

2. For #10 and smaller, T&B Sta_Kon, Buchanan "Termend", or equal, self_insulated forked tongue lug.

3. #8 to #4/0 _ Single Hex head screw or bolt clamp type with double hole tongue, T&B locktite, Burndy Qiklug type QA, or equal.

4. #250 MCM and larger _ Double Hex head screw or bolt clamp type with double hole tongue, T&B locktite tandem, Burndy Qiklug type QQA,

or equal.

C. Splices:

1. #10 and smaller, including fixture taps _ pre_insulated coiled-spring type connectors, 3M Scotchloks, T&B Piggys, or equal.

2. #8 to #4, Split bolt service connectors, T&B locktite, Burndy Servit, or equal, insulated with Scotch #88, Okoweld four purpose tape, or equal.

3. #2 and larger, bolted pressure connectors, OZ ST, Burndy OKLIP, or equal, insulated with "Scotchfill" and Scotch #88 or Okoweld four purpose

tape.

4. Splice sealing kits _ Scotchlock sealing packs for wire size to #10 and Scotchcast kits for larger splices as recommended by 3M Co.

Engineer knows of no equal to Scotch kits.

D. Lubricant for conductor installation shall be powdered soapstone, Y_er EAS, Minerallac "Pull_In" compound, or other U.L. approved lubricant.

E. Cable Identification: Non_ferrous identifying tags or pressure sensitive labels shall be securely fastened to all cables, feeders, and power

circuits in pullboxes and manholes. Tags or labels shall be stamped or printed to correspond with markings on Drawings or marked so that feeder or

cable may be readily identified.

PART 3 - EXECUTION

3.1 WIRING SYSTEMS

A. Tests: Test all wiring and connections for continuity and grounds before any fixtures or equipment are connected, and where such tests indicate

faulty insulation or other defects, they shall be located, repaired, and retested at the Contractor's expense. Rotation of all motors shall be

checked and corrected, if necessary, after final connections are made. Motor rotation corrections shall be made at the motor or equipment lugs,

not in equipment disconnect.

3.2 CONDUCTORS

A. Phasing: Terminals in panelboards, switchboards, and other equipment shall be phased A, B, C, reading left to right or top to bottom looking into

the front of the equipment.

B. Conductors shall be coded as follows:

Voltage Phase A Phase B Phase C Neutral Ground

120/208V Black Red Blue White Green

277/480V Brown Orange Yellow Gray Green

Color coding shall be permanently posted using nameplates affixed at each panelboard, switchboard, and other equipment. Refer to Section 26

05 00 for nameplate requirements.

Direct current _ positive is red, negative is black.

Control conductors, other than branch circuits, shall be black.

Conductors in sizes up through #6 AWG shall have solid color finish as listed above. #4 AWG and larger shall be coded by application of phase

tape for minimum of 6" length on conductor. Coding shall occur at all splices, terminations, and pullboxes.

Color coding shall be continuous and consistent throughout the work. Do not use different colors for switch legs, fixture taps, travelers, etc.

C. Circuit Identification: Each branch circuit, control, and signal conductor shall be labeled with the circuit number or terminal it is connected to. Use

T&B vinyl, Brady Permashield mylar markers, or equal. Conductors shall be labeled at each panelboard, switchboard, control center, terminal

cabinet, pullbox, and at each point of utilization such as fixtures, motors, speakers, etc. Labeling shall correspond to control diagrams where

applicable.

D. Connections to terminals shall be as follows: Refer to 2.1B. of this Section.

E. Splices:

1. Refer to 2.1C. of this Section.

2. Splices in underground pullboxes or in other areas subject to moisture shall be provided with cast resin kits. Use Scotchlock sealing packs for

wire size to #10 and Scotchcast kits for larger splices as recommended by 3M Co. All splices to be prepared as hereinbefore specified before resin kits

are applied. Engineer knows of no equal to Scotch kits. (Note: No signal splices are allowed in underground pullboxes or areas subject to moisture.

Refer to respective signal section of Specifications.)

3. Wire splicing devices shall be sized according to manufacturer's recommendation.

F. Conductors in panels, etc., shall be laced with T&B Ty_raps, Dennison "Bar_loks", or equal.

END OF SECTION

SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Requirements of Divisions 00 and 01 and Section 26 05 00 apply to all work of this Section.

B. Contractor shall provide all materials, labor, and the means and methods to complete the installation defined by the plans and these

specifications.

C. Grounding and Bonding: Grounding and bonding shall be installed as required by the applicable codes, rules, and regulations, and as follows:

1. Each building shall have its own grounding electrode. Metal water and gas piping, and building structural steel, shall be bonded to

grounding electrode at first panel ground bus unless detailed otherwise on the Drawings.

2. All raceway systems, supports, cabinets, panelboards, control equipment, motor frames, lighting fixtures, and utilization apparatus shall be

permanently and effectively grounded.

3. Where the raceway is used as the grounding conductor, good contact shall be made between conduit or tubing and panels, cabinets, outlet

boxes and equipment, lighting fixtures, etc., to maintain continuity of ground. Where it is not possible to obtain good contact, additional bonding shall be

provided. Supplemental bonding shall be provided between raceway and enclosure and at conduit knockouts and at reducing washers.

4. All non_metallic power, control, signal, and other raceways, exclusive of public telephone and data communications, shall contain a code size

copper conductor, green insulated, properly bonded to equipment at each end, and to metallic portions of the same raceway.

5. All grounding type receptacles shall have grounding contact connected to a grounding conductor. Grounding conductor may be code size green

insulated copper conductor installed in circuit raceway or may be metallic raceway. If metallic raceway is used as grounding conductor, a green insulated

copper conductor must connect receptacle grounding contact to lug or screw terminal in outlet box or to grounding bushing at raceway. Isolated

grounding type receptacles shall have code sized green insulated copper conductor installed in circuit raceway.

6. Provide bonding jumper around flexible metallic conduit. Bonding jumper shall be inside flex.

7. Raceway size shall be increased if necessary, to accommodate bonding or grounding conductors and shall be based on raceway fill tables.

8. Where cabinets are furnished with grounding bus, all required bonding conductors shall connect thereto, each with separate lug.

9. Buried ground connections shall be made by the Cadweld process using molds and charges according to manufacturer's recommendations.

10. Unless detailed otherwise on drawings, grounding electrode(s) shall be foundation ground grid(s) consisting of two opposing runs of 25' lengths

of #4/0 soft drawn bare copper conductors installed at bottom of foundation with 2" of concrete between conductors and earth, encased in concrete their

entire length exclusive of tails for connections to equipment. Keep conductors separated from reinforcing steel by use of insulating tape. Conductors

shall be interconnected by the Cadweld process using molds and charges according to manufacturer's recommendations. Tails for connection to

equipment where shown or called for on drawings shall provide not less than 24" length above finished floor level. Protect all tails against damage.

11. Provide grounding bar in electrical room, closet, etc. for grounding of low voltage (LV) equipment, racks and the like. Refer to drawings for detail.

Locate grounding bar adjacent to data communication rack.

12. Grounding electrodes and connections to building water and gas mains or building structural steel shall have insulated conductors run in conduit

directly to service ground bus separate from any other grounding conductor.

13. Each grounding electrode installed shall be tested prior to connection to equipment. Ground resistance tests shall be performed by an

independent testing agency using a Megger Earth Tester or equivalent and test results shall be forwarded to the Architect for approval.

PART 2 - NOT USED

PART 3 - NOT USED

END OF SECTION
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ELECTRICAL SPECIFICATIONS

SECTION 26 05 29

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes:

1. Hangers and supports for electrical equipment and systems.

2. Construction requirements for concrete bases.

1.02 QUALITY ASSURANCE

A. Comply with NFPA 70.

PART 2 - PRODUCTS

2.01 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work

include, but are not limited to, the following:

a. Allied Tube & Conduit.

b. Cooper B-Line, Inc.; a division of Cooper Industries.

c. ERICO International Corporation.

d. GS Metals Corp.

e. Thomas & Betts Corporation.

f. Unistrut; Tyco International, Ltd.

g. Wesanco, Inc.

h. Approved equal.

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.

3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.

4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.

5. Channel Dimensions:  Selected for applicable load criteria.

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.

C. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or

cable to be supported.

D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for

non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as required to

suit individual conductors or cables supported.  Body shall be malleable iron.

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and

pullout capacities appropriate for supported loads and building materials where used.

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the

Work include, but are not limited to, the following:

1) Hilti Inc.

2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.

3) MKT Fastening, LLC.

4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

5) Approved equal.

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete with tension, shear, and

pullout capacities appropriate for supported loads and building materials in which used.

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the

Work include, but are not limited to, the following:

b. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1) Cooper B-Line, Inc.; a division of Cooper Industries.

2) Empire Tool and Manufacturing Co., Inc.

3) Hilti Inc.

4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.

5) MKT Fastening, LLC.

6) Approved equal.

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.

6. Toggle Bolts:  All-steel springhead type.

7. Hanger Rods:  Threaded steel.

2.02 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.

B. Materials:  Comply with requirements in Division 05 for steel shapes and plates.

PART 3 - EXECUTION

3.01 APPLICATION

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this

Section are stricter.

B. Minimum rod size shall be 1/4 inch (6 mm) in diameter.

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel support system, sized so capacity can be increased by at least 25

percent in future without exceeding specified design load limits.

1. Secure raceways and cables to these supports with conduit clamps.

3.02 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by openings through structure

members, as permitted in NFPA 70.

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static

loads within specified loading limits.  Minimum static design load used for strength determination shall be weight of supported components plus 200 lb

(90 kg).

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building

structural elements by the following methods unless otherwise indicated by code:

1. To Wood:  Fasten with lag screws or through bolts.

2. To New Concrete:  Bolt to concrete inserts.

3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.

4. To Existing Concrete:  Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing

standard-weight concrete 4 inches (100 mm) thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs less than

4 inches (100 mm) thick.

6. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts, and Beam clamps (MSS Type 19, 21, 23, 25,

or 27) complying with MSS SP-69.

7. To Light Steel:  Sheet metal screws.

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures,

pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate by means that meet seismic-restraint

strength and anchorage requirements.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

3.03 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Comply with installation requirements in Division 05 for site-fabricated metal supports.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and

equipment.

C. Field Welding:  Comply with AWS D1.1/D1.1M.

3.04 CONCRETE BASES

A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in both directions than supported unit, and so anchors

will be a minimum of 10 bolt diameters from edge of the base.

B. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in

Division 03."

C. Anchor equipment to concrete base.

1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and

directions furnished with items to be embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

3.05 PAINTING

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same

materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 mm).

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION

SECTION 26 05 33

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Requirements of Divisions 00 and 01 and Section 26 05 00 apply to all work of this Section.

B. Contractor shall provide all materials, labor, and the means and methods to complete the installation defined by the plans and these specifications.

PART 2 - PRODUCTS

2.1 RACEWAY

A. All wiring shall be run in raceway.

B. The size of each raceway shall be largest of the following:

1. Minimum size to be 1/2".

2. Underground conduits to be 3/4" minimum.

3. Telephone and data communications conduits to be 2" minimum.

4. The size required by code fill table for THHN/THWN to accommodate the number, size, and type of wires shown or specified or recommended by

the manufacturer of the equipment served and also ground conductor.

5. The size noted on the Drawings.

C. Conduit Fittings: Except where otherwise noted, conduit fittings shall be Appleton, Crouse_Hinds, or equal. Unilets, condulets, etc., shall be malleable

iron and fitted with cover and gasket.

D. Conduit Supports: Kindorf, Unistrut, T&B, or equal. All multiple hanger and support parts shall be zinc coated by hot dipping or electroplating or

otherwise protected against corrosion.

E. Conduit Straps: T&B, Gedney, or equal, one or two-hole malleable iron or snap type steel with ribbed back, galvanized or cadmium plated.

F. Cable Supports: Cable supports and boxes shall be installed for all vertical feeders in accordance with the schedule in the California Electrical Code.

Cable supports shall be of the split wedge type which clamp each individual conductor firmly and tightens due to weight of cable. For cables with a metallic

sheath, a basket weave or equal type of support shall be provided.

G. Acceptable raceway systems and their limitations of use are as follows:

1. Rigid Steel Conduit (RSC):

a. Standard weight, zinc coated on outside by hot dipping with either zinc coating or other U.L. approved corrosion-resistant coating on inside.

b. Fittings shall be threaded and finished similar to conduit. Threadless fitting shall not be used. All joints shall be coated with conductive antiseize

compound, T&B "Kopr_Shield" or approved equal, except where conduit is run in permanently dry locations. Engineer knows of no equal to "Kopr_Shield".

c. Where installed in contact with earth or fill material, conduit shall be wrapped with net four layers of Scotchrap #50, Schuller VID_10, or equal, or

encased in three inches of concrete. In lieu of hand wrapping, Contractor may provide PVC coated galvanized conduit and fittings. The thickness of the PVC

coating shall be a minimum of .040" (40 mil) on all pipe and fittings (except where part shape demands less thickness). PVC coated elbows shall be Ocal,

Inc. Engineer knows of no equal.

d. Conduits connected to boxes and cabinets shall be fitted with two locknuts and insulated bushings, OZ B Series, Appleton BU Series, or equal, U.L.

approved and bonded. Grounding bushings shall be used whenever grounding conductors are installed.

e. Conduit stubs shall be capped with coupling, nipple, coupling and plug.

f. Conduits connected to top and sides of boxes, cabinets, or any exterior enclosure exposed to weather or in areas subject to excessive moisture

shall be fitted with watertight sealing hubs of steel or malleable iron with sealing ring and insulated throat, T&B 370 Series, EFCOR 40_50B Series, or equal.

2. Intermediate Metal Conduit (IMC): Requirements for IMC are same as specified for RSC.

3. Electric Metallic Tubing (EMT):

a. Rolled steel, zinc coated outside with either zinc coating or other approved corrosion_resistant coating on the inside.

b. Couplings shall be concrete tight steel set screw couplings, Appleton TWC-5 Series, T&B TK-120 Series, or equal. A green insulated bonding

conductor shall be provided in raceway when using set screw fittings.

c. Connectors shall be concrete tight steel set screw couplings, Appleton TW50-SI Series, T&B TC-720 Series, or equal. A green insulated bonding

conductor shall be provided in raceway when using set screw fittings.

d. May be used:

1) Concealed in stud partitions.

2) Concealed in non_grouted masonry walls.

3) Concealed above furred ceilings.

4) Exposed above 8' elevations, indoors.

5) Exposed in electrical rooms, telephone rooms, data communication rooms and mechanical rooms.

4. Flexible Metal Conduit:

a. Minimum trade size, 1/2", unless specified otherwise in other sections of these specifications. Flexible conduit shall be steel.

b. Connectors _ T&B "Tite Bite" insulated. Engineer knows of no equal. Where used for connection of recessed fixtures, connectors may be of the type

that screw into inside of conduit, Efcor 1100 Series, Steel City XC_840 Series, or equal.

c. May be used only for crossing of seismic joints, connection of recessed fixtures, controls and mechanical equipment, and devices mounted to T_bar

ceilings. Use Liquid Tight Flexible Metal Conduit, as specified hereinafter, where exposed to weather or other wet or corrosive conditions.

d. Length shall be a practical minimum but to allow for movement of equipment connected without restricting flexibility of conduit.

5. Liquid Tight Flexible Metal Conduit:

a. Minimum trade size, 1/2".

b. Connectors _ Appleton STB Series, insulated. Appleton, Crouse_Hinds, or equal may be used.

c. Length shall be a practical minimum but to allow for movement of equipment connected without restricting flexibility of conduit.

6. PVC Conduit, Type EB: U.L. listed and labeled for encased burial.

a. Minimum trade size, 3/4".

b. Use only as underground feeder duct for power and signal with minimum of 3" concrete envelope with #4 rebar in each corner of duct bank.

Concrete shall be two sack mix with 3/4" maximum aggregate.

c. A copper bonding conductor shall be pulled in each power, control, signal, and other raceway, except public telephone and data communications,

and bonded to equipment at each end with approved lugs.

d. Continuation of run above grade, slab, or into building interior shall be with RSC, IMC, or EMT as per conduit specification.

e. Conduit separation shall be provided using plastic conduit spacers specifically designed for the purpose. Place spacers maximum 4'0" on center.

f. "Hot box" or field heated bends are elbows are not acceptable. Bends, elbows, and risers shall be made with rigid steel conduit using threaded

adapters. At each end of conduit run, bond metallic portions of raceways to each other and to equipment connected. Protect underground metal portions

from corrosion as specified for rigid steel conduit.

In lieu of providing RSC bends in PVC duct banks, contractor may provide long radius PVC elbows with a minimum radius of 24" for 3/4" to

2" conduits and a minimum radius of ten times the conduit trade size for conduits larger than 2". (Note: As an example, a 2-1/2" conduit will

require an elbow with a minimum radius of 30".) Pull rope used when PVC elbows are provided must be of a material and diameter that will

not cause damage to inside surface of elbow when wire is pulled. Contractor will be required to replace any underground elbow determined

to be damaged (grooved, cracked, etc.). Elbows under concrete floor slabs or rising up into footings must be RSC as specified

hereinbefore.

g. Provide bell ends on all conduits rising into pullboxes, switchgear, lighting poles, rooms and any location where raceway ends.

h. All joints and fittings shall be glued using appropriate PVC cement.

7. PVC Conduit, Schedule 40: U.L. listed and labeled for direct burial.

a. Minimum trade size, 3/4".

b. Use only underground. All conduit shall be encased with 3" concrete envelope or clean sand. Concrete shall be two sack mix with 3/4" maximum

aggregate. Conduit separation for concrete encased conduits shall be provided using plastic conduit spacers specifically designed for the purpose. Place

spacers maximum of 4'0" on center. Sand encased conduits shall be installed in layers to maintain vertical separation and horizontal separation shall be

maintained using rebar stakes. Drawings indicate depth of burial required for the options.

c. A copper bonding conductor shall be pulled in each power, control, signal, and other raceway, except public telephone and data communications,

and bonded to equipment at each end with approved lugs.

d. Continuation of run above grade, slab, or into building interior shall be with RSC, IMC, or EMT as per conduit specification.

e. Power feeder and signal trunk conduit runs beneath building floor slabs shall be placed in trench and encased in sand evenly compacted on all

sides, top, and bottom. Conduit shall be kept sufficient depth below slab fill material to provide adequate protection from damage by other trades and to

permit use of specified rigid conduit elbows without additional offsets.

f. "Hot box" or field heated bends and elbows are not acceptable. Bends, elbows, and risers shall be made with rigid galvanized steel conduit using

threaded adapters. At each end of conduit run, bond metallic portions of raceways to each other and to equipment connected at each end of conduit run.

Protect metal portions from corrosion as specified for rigid steel conduit.  In lieu of providing RSC bends in PVC duct banks, contractor may provide long

radius PVC elbows with a minimum radius of 24" for 3/4" to 2" conduits and a minimum radius of ten times the conduit trade size for conduits larger than 2".

(Note: As an example, a 2-1/2" conduit will require an elbow with a minimum radius of 30".) Pull rope used when PVC elbows are provided must be of a

material and diameter that will not cause damage to inside surface of elbow when wire is pulled. Contractor will be required to replace any underground

elbow determined to be damaged (grooved, cracked, etc.). Elbows under concrete floor slabs or rising up into footings must be RSC as specified

hereinbefore.

g. Provide bell ends on all conduits rising into pullboxes, switchgear, lighting poles, rooms and any location where raceway ends.

h. All joints and fittings shall be glued using appropriate PVC cement.

8. Cable Tray:

a. Provide cable tray raceways for low voltage signal cables at locations shown on drawings. Cable trays shall be Chatsworth Products, Inc.

(CPI) "FastTrac" series with all accessories and hardware for a complete installation. Provide supports, bend radii protection, and earth

grounding.

b. Minimum tray size shall be 2"H x 6"W and in 5' or 10' sections as determined by field conditions. Increase tray dimensions as necessary to conform

to cable fill with a 50% margin for future cables.

9. Cable J-Hooks: Low voltage signal cable "J-Hooks" shall be Caddy "CableCat" CAT425 for main runs with capacity for up to 425 4-pair UTP

cables. For runs from main runs, provide Caddy "CableCat" CAT21 or CAT32 J-Hooks with capacity for up to 50 or 80 4-pair UTP cables.

Provide with support device for construction encountered.

2.2 BOXES AND ENCLOSURES

A. All boxes and enclosures shall be suitable for the environment in which they are installed. This includes enclosures for switchboards, panels, control

cabinets, terminal cabinets, disconnect switches, signal devices, and the like.

B. Outlet Boxes:

1. Outlet boxes shall be of welded construction or one piece deep_drawn steel, galvanized gang type. Octagon concrete rings may be folded type.

Sectional boxes shall not be used. Boxes installed in any exterior location, where exposed to rain or where exposed to moisture laden

atmosphere shall be cast screw hub type with gasketed weatherproof covers. Where installed in finished areas, exposed boxes shall be cast

screw joint type or other type that does not have unused knockouts.

2. Each box shall be large enough to accommodate the required number and sizes of conduits, wires, splices, and devices but not smaller than size

shown or specified. Unless otherwise specified or shown on Drawings, boxes shall be flush mounted with front edge of box or ring flush with wall or ceiling

finish. Use plaster ring in plastered or gypboard applications. Examine Architectural Drawings for wall construction and finishes, and set box with appropriate

plaster ring as required for flush installation.

3. Switch and receptacle boxes shall be not less than 4" square by 1_1/2" deep for single devices, 4_11/16" by 1_1/2" deep for two devices. Telephone

and signal boxes shall be not less than 4_11/16" square x 2_1/8" deep.

4. Outlet boxes mounted in cabinets, tile, concrete block, brick, stone, wood, or similar material shall be rectangular in shape with square corners and

straight sides, and installed without plaster rings. Such boxes shall be 3_11/16" high x 2_1/4" wide x 3_1/2" deep for a single device, or shall have suitable

tile or masonry ring for larger box.

5. Lighting outlets shall be 4" octagon, minimum, fitted with 3/8" malleable iron fixture stud.

6. Boxes for special devices such as clocks, speakers, fire alarm, television, and the like shall be particularly suited for intended use.

7. Provide blank cover plates on all outlet boxes which are installed as part of an empty conduit system. Refer to finish material.

C. Junction Boxes and Pullboxes:

1. Boxes having an internal volume less than 100 cubic inches shall be as specified for outlet boxes. Boxes having internal volume greater than

100 cubic inches shall be of panelboard type construction except that covers shall be secured by screws or bolts.

2. Boxes exposed to rain or installed in wet locations shall be specifically designed for the purpose.

3. All boxes shall be installed so that covers are accessible after completion of the installation.

4. Boxes shall not be installed in finished areas unless specific approval for such installation is granted by Architect.

D. Box Mounting: Boxes shall be independently and securely supported in place by wood blocking spanning stud space or manufactured adjustable

channel type hanger, Steel City, Raco, or approved equal. Use wood screws to fasten to wood blocking or sheet metal screws to attach to metal

channel. Side strap mounting shall not be used. Attach blocking or channel to studs using wood screws. Sheetrock screws or deck screws shall not

be used. Boxes installed in masonry, tile, or concrete block shall be secured with auxiliary plate or bar and be grouted in place. Surface boxes shall

be supported with expansion screws, bolts, or anchors. Suspended boxes shall be supported with threaded rods or strut assemblies attached directly

to structural members by means of bolts or anchors.

E. Precast Concrete Boxes and Vaults:

1. Boxes and Vaults: Precast high_density reinforced concrete, rated for H/20 vehicular traffic loading, unless shown otherwise on Drawings.

2. Extensions: At sectional type boxes, provide a minimum of two precast extensions. Provide additional extensions as required to provide space in

box for code required cable bending.

3. Covers: Unless noted otherwise on drawings, covers shall be H/20 vehicular traffic rated, steel checker plate, galvanized, with hold_down bolts.

Covers shall be factory marked as follows:

SYSTEM MARKING

Power 600V or less Electrical

Telephone Telephone

Data CommunicationsData

Clock, Signal, etc. Signal

Fire Alarm Fire Alarm

Lighting Lighting

Grounding Ground

Where two or more low voltage systems (such as clock, fire alarm, telephone, etc.) occupy same box or vault, cover shall be factory marked

"Signal".

4. Size: Provide size shown on Drawings. If sizes are not shown, provide boxes sized per Codes. (Note: Minimum size may be indicated in Symbol

List on Drawings.)

2.3 ELECTRICAL COMPONENTS ACCESS DOORS

A. KARP, Milcor, Newman, or approved equal, with concealed hinges, prime coated with rust inhibitive paint, screwdriver locks at interior and key

operated cylinder locks at exterior locations. Style of door shall suit ceiling or wall construction, including fire rating. Doors shall be 14 gauge C.R.

steel minimum.

PART 3 - EXECUTION

3.1 RACEWAY SYSTEMS

A. Excavating and Trenching: Perform all excavations as required for the installation of the work included under this Section, including shoring of earth

banks to prevent cave_ins and to protect workmen and equipment. Restore all surfaces, roadways, walks, curbs, walls, existing underground

installation, etc., damaged or cut as a result of the excavations to their original condition in a manner approved by the Architect. Stop machine

excavation for trenches, in solid ground, several inches above required grade line, then trim trench bottom by hand to accurate grade so that a firm

and uniform bearing throughout entire length of duct is provided. In lieu of above hand excavation in bottom of trench, Contractor may excavate to

depth no less than 6" below required grade line and place a bed of sand or granular soil, properly compacted to provide a uniform grade and to

provide a firm support for duct throughout its entire length. Minimum conduit depth of pipe crown shall be 2'0" below finished or natural grade, unless

detailed otherwise on Drawings. Conduits under parking lots, roadways, driveways, fire truck access routes, and other areas subject to vehicular

traffic shall be installed a minimum of 24" below grade.

B. Backfilling: No backfilling operations shall begin until the required tests and inspection has been made. Should any of the work be enclosed or

covered up before it has been approved, Contractor shall, at his expense, uncover the work. After it has been inspected, tested, and approved, he

shall make all repairs necessary to restore the work of other contractors to the condition in which it was found at the time of uncovering. Except under

existing paved area, walks, roads, or similar surfaces, and in cases where rock is encountered, backfill more than 12" above the top of the pipe shall

be made using suitable excavated material placed in 6" layers measured before compaction, and tamped by machine. Surface work shall be replaced

to match the existing. Entire backfill for bored excavations under existing pavement, walks, roads, or similar surfaces, shall be made with clean sand

compacted by flooding.

The contractor shall install a marking tape 6" below grade and directly above all electrical conduits. The tape shall consist of a 4 mil insert plastic film

specifically formulated for prolonged use underground. It shall be highly resistant to alkalis, acids and other destructive agents found in the soil. Tape

shall have a minimum tensile strength of 20 lbs. per 3" with strips and a minimum elongation of 500%. Tape shall bear a continuous painted message

repeated every 16" to 36" warning of the installation buried below. The message shall read "CAUTION - ELECTRICAL POWER LINE BURIED

BELOW" or "CAUTION - ELECTRICAL SIGNAL LINES BURIED BELOW" as applies. Installation instruction for the tape shall be printed with each

message along the entire length. The tape shall be as that manufactured by Reef Industries, Inc., or approved equal. For those installations involving

non-metallic pipe, tape shall be aluminum foil encased in two layers of inert plastic film enabling the tape to be inductively located. Terre Tape "D"

Warning Tapes are acceptable. When conduit below is plastic, tape shall have metallic content and shall respond to metal detectors. Do not exclude

this. It will be required to verify the installation of this tape.

C. Flashing and Sealing: Flash and counterflash roof and wall penetrations in manner described under other applicable sections of this Specification and

as approved by the Architect. Conduits, ducts, etc., passing through finished walls and ceilings shall be fitted with steel escutcheon plates, chrome or

paint finish as directed. Conduits which penetrate floor slabs and concrete or masonry walls shall be grouted and sealed watertight at penetration.

Conduits penetrating exterior walls other than concrete or masonry shall be sealed watertight with Vulkem 116 polyurethane sealant. Underground

conduits stubbing up into a room shall be sealed around cables or pullstring with foam sealant. All flashing and sealing shall be provided by this

Contractor.

D. Unless otherwise specified, all raceway shall be installed concealed. Raceway may be run exposed on unfinished walls, in attics and roof spaces,

and in electrical rooms when run to surface cabinets, panels, or gutters. Conduit shall not be installed in concrete slabs.

E. Individual horizontal raceways not larger than 1_1/2" size shall be supported by means of straps or individual hangers. Individual horizontal

raceways larger than 1_1/2" size shall be supported by individual hangers. Above accessible ceilings, spring steel fasteners, clips, or clamps specifically

designed for supporting exposed single conduits up to 1" size may be used in lieu of straps or hangers. Hanger rods used in connection with spring steel

fasteners, clips, and clamps shall be either 1/4" diameter or larger galvanized steel rods.

F. Where two or more horizontal raceways run parallel and at the same elevation, they shall be supported on multiple hangers. Each raceway shall be

secured to the horizontal hanger member with a U_bolt, strap, or other specially designed and approved bolted fastener. Hanger rods used in conjunction

with multiple hangers shall be 3/8" diameter or larger, galvanized steel rods.

G. Vertical raceways not larger than 1_1/2" shall be supported by riser clamps at each floor or by straps not over 8' apart. Vertical raceways, conduits,

and EMT larger than 1_1/2" shall be supported by riser clamps at each floor. Short vertical drops larger than 1_1/2" shall be supported by hangers close to

the elbows at the tops and additionally secured to walls, columns, etc. by straps spaced not over 8' apart.

H. Multiple conduit hangers shall consist of two or more steel hanger rods, a steel horizontal member, and all U_bolts, clamps, and other attachments

necessary for securing hanger rods and conduits. Hanger rods shall be threaded either full length or for a sufficient distance at each end to permit at least

1_1/2" of adjustment. Horizontal members shall be standard structural steel shapes such as angles or channels or 1_1/2" x 1_1/2", No. 12 gauge, cold

formed, lipped channels designed to accept special spring_held hardened steel nuts for securing hanger rods and other attachments. Two or more channels

may be welded together to form horizontal members of greater strength than single channels.

I. Straps and hanger rods shall be fastened to concrete by means of inserts or expansion bolts, to brickwork by means of expansion bolts, to hollow

masonry by means of toggle bolts, to metal surfaces with machine screws, and to wood construction with wood screws. Expanders and shields shall be steel

or malleable iron. Sizes of shields and bolts shall be such that the proof test load will not be less than four times the actual working load. Deck screws or

sheetrock screws shall not be used. Wooden plugs and lead shields shall not be used for fastening. Perforated strap iron or nail straps shall not be used.

Straps shall be screw fastened.

J. Raceways above suspended ceilings shall be supported from floor or roof structure above, except that conduits 3/4" and smaller serving equipment

installed in the ceiling may be supported from hanger wires (separate from ceiling hanger wires) by use of approved spring steel clips or fasteners. Hanger

wires must be attached to roof structure above and clips mounted to T-bar for a positive means of support. Clips shall be Caddy Series 528P or equal. Outlet

boxes with devices shall not be supported from hanger wires or from conduit supported from hanger wires. Boxes with devices shall be mounted directly to

structure or blocking as described in Part 2.

K. In any raceway run, the number of 1/4 bends, or the equivalent, between terminations at cabinets, outlet boxes, junction boxes, and pullboxes, shall

not exceed the number of 1/4 bends indicated below, and the total length of run shall not exceed 150'. Straight runs of conduit shall not exceed 250' in length

between terminations at cabinets, outlet boxes, junction boxes, and pullboxes.

Conduit Size _ Inches Number of 1/4 Bends

1/2 to 1-1/4 4

1-1/2 to 2-1/2 3

3 to 4 2

L. The size of each run of raceway shall be largest of the following:

1. Minimum size to be 1/2".

2. Underground conduits to be 3/4" minimum.

3. Telephone and data communications conduits to be 2" minimum.

4. The size required by code fill table for THHN/THWN to accommodate the number, size, and type of wires shown or specified or recommended by

the manufacturer of the equipment served and also ground conductor.

5. The size noted on the Drawings.

M. The Contractor's attention is directed to check the size of all raceways to determine that the green equipment ground conductor, specified, shown or

required, can be installed in the same raceway with phase and neutral conductors in accordance with the percentage of fill requirements of codes. If

necessary, the Contractor shall increase the raceway sizes shown or specified to accommodate all conductors without additional cost to the Owner.

N. Conduit caps shall be installed during construction.

O. Pull ropes shall be provided in all empty conduits and shall be 3/16" diameter polypropylene. (Note: This pull rope is not for pulling cable but for

pulling in pull rope for cable pulling.)

P. Data communications conduit bends shall have a minimum radius of 18".

Q. Interior conduit for data and telephone cables must be run in ceilings and walls unless specifically shown on plans to be run underground. All data

and telephone outlets shall be connected with overhead conduits, except when run to outlets in freestanding casework, to floor boxes, etc.

R. Plates and Grouting: Conduits, ducts, etc., passing through finished walls shall be fitted with steel escutcheon plates, chrome or paint finish as

directed. Conduits which penetrate floor slabs and concrete or masonry walls shall be grouted and sealed watertight at penetration.

S. All joints of RSC and IMC raceways shall be coated with conductive anti-seize compound, as specified hereinbefore, unless conduit is run in

permanently dry locations. Remove couplings of factory joined conduit and coupling assemblies and coat joints.

T. Flexible conduit shall be used to cross seismic joints.

U. Expansion Joints:

1. Attention is called to the expansion joints which occur at intervals in the construction.

2. Where crossings are unavoidable, conduits shall cross at right angles with an expansion sleeve fitting.

3. The expansion fitting shall be of a type designed to compensate for expansion and contraction in a line of conduit.

4. The expansion end shall be sealed by a high grade packing which will prevent the entrance of water or moisture.

5. End of conduits shall be provided with insulated bushings.

6. Copper grounding rings or an auxiliary flexible bonding jumper, carefully installed to insure proper operations, shall be provided to secure a

continuous ground between conduit and fitting.

7. A conduit expansion fitting shall be installed in each conduit run wherever it crosses an expansion joint in the concrete structure. The expansion

fitting shall be installed on one side of the joint with its sliding sleeve end flush with the joint and with a length of bonding jumper in the expansion joint equal

to at least 3 times the nominal width of the joint.

8. These fittings shall also be provided where expansion and contraction are a consideration in long runs of conduits.

V. Plastic Conduit Expansion and Contraction: Contractor shall take precautions to allow for expansion and contraction of plastic conduit due to

temperature changes. Exercise care in storing materials to avoid warping and deterioration. Protect from direct exposure to sunlight.

W. Conduit penetrations through fire rated assemblies shall be protected as required by CBC Chapter 7.

X. Underground Conduits and Duct Banks:

1. Conduit runs shown on site plan are shown for general routing. Conduit installation shall comply with applicable codes, specifications, and

details on the drawings. Exact location of runs shall be coordinated to comply with structural details at and near building footings.

2. Where conduits run under or through building foundations, crossings shall conform to details shown on structural drawings. Where conduits run

parallel to foundations, conform to structural requirements.

3. Prior to any excavation, layout duct routing. Routing shown on drawings is diagrammatic (not pictorial). Coordinate closely with underground work of

other trades. Adjust routing and excavation to avoid conflict with other trades and utilities.

4. At existing sites, underground utilities, services, circuits, piping, irrigation systems, etc. are present, but their exact locations are not known.

Contractor shall locate and protect before trenching or excavating in any area. Consult utility companies, "as-built drawings", and Owner's

maintenance personnel for location of existing underground work. If existing piping or utilities are damaged during construction, contractor shall

repair immediately at own expense. New underground shall be modified as necessary to conform to existing conditions.

Y. Cable J-Hooks: Provide J-hooks 4'0" O.C. Max. for runs of signal cables. All cable to be run parallel and perpendicular to building lines. Provide

mounting hardware as required. Provide Unistrut channels between structural members where necessary. Provide 24" long 2" conduit sleeves

through shear walls, draft stops, etc. Provide as many as necessary to accommodate all signal cables in contract plus two extra capped at each end

for future. All conduits shall be provided with bushed ends.

3.2 BOXES

A. Boxes shall be accurately placed as shown on Drawings or as close thereto as possible. Contractor shall refer to Drawings, specifications, and

submittals covering work of the other trades to coordinate outlet location. In the event of conflict between planned locations of outlet and other

equipment or furnishing, Contractor shall not proceed until direction has been given by Architect.

B. Unless otherwise specified or shown on Drawings, boxes shall be flush mounted with front edge of box or ring flush with wall or ceiling finish where

finish material is combustible. At non-combustible finish materials, front edge of box or plaster ring shall not be set back more than 1/4". Use plaster ring of

appropriate depth in plastered or gypboard applications. Contractor shall review architectural drawings and note wall and ceiling construction and finishes for

each wall. Boxes/rings set too far back shall be equipped with plastic, non-combustible, non-conductive extenders, Arlington BE Series or equal.

C. Boxes shall not be installed back_to_back in walls. To prevent sound transfer, outlets, switches, etc. shown on opposing sides of the same wall shall

be installed in separate stud spaces, except that outlets installed at different elevations may occupy the same stud space when box separation exceeds 18".

Where these requirements cannot be met, Contractor shall provide insulation material between boxes.

1. Outlet Boxes at Fire Rated Walls:

a. Outlet boxes on opposite sides of fire rated walls shall be separated by horizontal distance of not less than 24".

b. Total area of outlet boxes in fire rated walls shall not exceed 100 square inches for any 100 square feet of wall area.

c. If a. and/or b. are not met, penetrations in fire rated walls shall be protected by an approved penetration firestop system per CBC 714.4.1.2,

installed and tested in accordance with ASTM E119 or UL 263 and shall have F rating of not less than the required rating of the wall

penetrated.

D. Mounting height of wall mounted outlet means height from finished floor to horizontal centerline of outlet or cover plate or top of box as indicated

below. Heights shall be as follows unless specifically noted otherwise on Drawings:

1. Receptacles: +1'6" except as noted. Outlets in wall above counter or backsplash shall be arranged for horizontal device installation. Outlet shall

be located such that device plate will be 4" above counter (or backsplash where provided).

2. Switches: +4'0", to top of box.

3. Desk Telephone: +1'6", except as noted.

4. Wall Telephone: +4'0", to top of box.

5. Fire Alarm Manual Station: +4'0", to top of box.

6. Wall Mounted Lighting, Clocks, and Speakers: As shown on Architectural elevations. If not shown on elevations, coordinate with Architect prior

to rough-in.

E. Where receptacles or outlets are shown in cabinetry, coordinate location of boxes and routing of raceway with cabinetry contractor. Route raceway

concealed (limited use of flex is permissible).

F. Blank covers of all junction boxes shall be marked to show use, such as Fire Alarm, Telephone, Intrusion Alarm, Signal, etc. Power box covers shall

be marked to show circuit numbers contained in box. Use permanent black marker.

G. Outlet and device boxes mounted in fire rated assemblies shall be protected as required by CBC.

H. Where floor boxes are shown on drawings, contractor shall review approximate locations with Owner and Project Inspector prior to rough-in and

obtain exact locations for proper placement.

I. Precast Concrete Boxes:

1. Sectional Boxes without Precast Floor: Unless detailed otherwise on drawings, provide poured concrete footing formed inside with 6" gravel in

bottom of box to facilitate drainage. Conduits shall rise in bottom of box. Provide box extensions to allow ample clearance in box between

conduit and box cover for cable bending radius.

2. Where boxes are installed at concrete or paved areas, box lid shall be flush with finish grade.

3. Size: Provide size shown on Drawings. If sizes are not shown, provide boxes sized per Codes. (Note: Minimum size may be indicated in Symbol List

on Drawings.)

3.3 ACCESS DOORS

A. Furnish and install access doors wherever required whether shown or not for easy maintenance of electrical systems; for example, at fire alarm

detectors above ceilings, etc. Access doors shall be sized to allow access to equipment for complete removal and replacement of equipment or

device.

END OF SECTION
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ELECTRICAL SPECIFICATIONS

SECTION 26 05 48

VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Requirements of Divisions 00 and 01 and Section 26 05 00 apply to all work of this Section.

B. Contractor shall provide all materials, labor, and the means and methods to complete the installation defined by the plans and these

specifications.

1.2 REQUIREMENTS

A. Seismic Restraint Requirements: All electrical equipment and materials shall be braced against seismic forces in accordance with California

Building Code, Chapter 16A. Provide lateral bracing as required. The field installation shall be subject to the review and approval of the DSA

Structural Safety engineer.

B. Light Fixture Seismic Bracing: All lighting fixtures suspended from ceiling or structure shall be braced to comply with California Building Code

Part 2.

1. Suggested bracings and attachments are detailed on drawings. Bracing methods shown are general and may need to be modified to suit a

particular location and other differing conditions.

C. Electrical Distribution System Bracing: Electrical distribution systems shall be braced to comply with the forces and displacements prescribed in

ASCE 7-10 Section 13.3, as defined in ASCE 7-10 Section 13.6.4, 13.6.6 and 13.6.5.6, and 2016 CBC Section 1616A.1.23.

1. The bracing and attachments to the structure shall be detailed on the approved drawings or they shall comply with one of the OSHPD

pre-approvals (OPA#) as modified to satisfy anchorage requirements of ACI 318, Appendix D.

2. Copies of the manual shall be available on the jobsite prior to the start of hanging and bracing of the electrical distribution system.

D. Equipment Anchorage:

1. All electrical equipment components shall be anchored and installed per the details on the DSA approved construction documents. Where

detail is not indicated, the following components shall be anchored or braced to meet the force and displacement requirements prescribed in

the 2019 CBC, Section 1616A.1.23 and ASCE 7-10 Chapters 13, 26 and 29.

a. All permanent equipment and components.

b. All temporary or moveable equipment that is permanently attached (e.g. hard wired) to the building utility services such as electricity, etc.

c. Moveable equipment which is stationed in one place for more than eight hours and heavier than 400 pounds is required to be anchored with

temporary attachments.

2. The attachment of the following electrical components shall be positively attached to the structure but will not be detailed on the plans. The

components shall have flexible connections provided between the component and associated conduit.

a. Components weighing less than 400 pounds and having a center of mass located 4 feet or less above the adjacent floor or roof level

that directly supports the component.

b. Components weighing less than 20 pounds, or in the case of distributed systems, less than 5 pounds per foot, which are suspended from a roof

or floor or hung from a wall.

For those elements that do not require details on the approved drawings, the installation shall be subject to the approval of the Structural

Engineer of Record and the DSA District Structural Engineer. The Project Inspector will verify that all components and equipment have been

anchored in accordance with the above requirements.

PART 2 - NOT USED

PART 3 - NOT USED

END OF SECTION

SECTION 26 24 00

SWITCHBOARDS AND PANELBOARDS

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Requirements of Divisions 00 and 01 and Section 26 05 00 apply to all work of this Section.

B. Contractor shall provide all materials, labor, and the means and methods to complete the installation defined by the plans and these

specifications.

1.2 REQUIREMENTS

A. Other Divisions: Requirements of other divisions shall apply to this division as if repeated herein, and should work under this division require any

carpentry, backfill, masonry, etc., the appropriate division requirements shall apply. This includes work required for construction of proper stands,

bases, and supports for electrical materials and equipment.

B. Rules and Regulations: All work and materials shall be in full accordance with the latest rules and regulations of the following:

1. California Electrical Code, 2019 edition

2. California Building Code, 2019 edition

3. Applicable regulations of local utility companies

4. California Code of Regulations, Title 8, Electrical Safety Orders

5. Equipment Utility Service Requirements Committee Standards

6. General Order 95 of the Public Utilities Commission

Nothing in these drawings or specifications is to be construed to permit work not conforming to the above codes, rules, and regulations.

C. Refer to Section 26 05 00 for detailed submittal requirements.

PART 2 - PRODUCTS

2.1 PANELBOARDS, SWITCHBOARDS, CONTROL CABINETS, TERMINAL CABINETS, ETC.

A. All circuit breakers shall be equipped with padlocking devices for locking handle in off position. Devices shall be factory installed or furnished by

factory and installed by Contractor.

B. Multiple pole circuit breakers shall have internal common trip connection. Single pole breakers shall not be tied at handles to form multiple pole

breaker.

C. All circuit breakers shall be bolt_on type.

D. Handle "Lock On" devices shall be furnished for 10% of circuit breakers provided. Furnish in factory packaging unless noted to be installed on

Drawings. (Note: These devices have different function than those specified in paragraph A. above.)

E. Circuit breaker numbers shall be adhesive backed engraved or embossed micarta or stamped into dead front. Snap-in plastic numbers are not

acceptable.

F. Busses shall be copper with a current density of 1000A per square inch, maximum.

G. Exterior of surface mounted enclosures shall be factory finished to match fronts.

H. Where panels or cabinets are indicated to be flush mounted, but wall construction will not allow flush installation, enclosures shall be

semi_recessed. Semi_recessed enclosures shall be fitted with a wood or metal escutcheon providing neat return to wall finish, flush with edge of trim.

Finish escutcheon to match surrounding wall.

I. Wall mounted enclosures shall be mounted with top of enclosure 6'6" above finished floor except as otherwise noted.

J. Enclosures shall be finished in ASA 61 or Standard Factory gray enamel.

K. Enclosures shall be fitted with copper ground bus, similar to neutral bus, not insulated from enclosure. Bus shall be complete with lugs.

L. Directory holder shall be metal with clear acetate directory cover. Holder shall be welded to inside of door or epoxied in place by contractor.

M. Nameplates shall be as hereinbefore specified.

N. Busses shall extend full length of usable space of distribution sections.

O. Fronts shall have concealed trim fasteners and a hinged door with concealed hinges and flush locking latch.

P. All locks on project shall be keyed alike. New equipment, installed as part of addition, shall have locks keyed to match existing.

Q. Modifications to existing panelboards and switchboards shall be as indicated on the Drawings. New equipment shall match existing where

possible and in all cases be compatible with existing. Where new breakers are installed in existing equipment, provide all hardware and trim pieces as

required for a complete closed installation. Provide new nameplates at equipment where existing breakers are identified by nameplates and provide new

breaker identification in directory where existing breakers are identified in a directory.

R. Where new breakers are indicated to be installed in existing switchboard or panel, but insufficient space exists, provide enclosed circuit

breakers externally and tap existing bussing. Tap conduit and wire sizes shall be same as breaker line side conduit and wire.

S. Main breakers, where specified as part of a combination main and distribution section or panel, shall be located above or below distribution

bussing and be connected such that normal load side of breaker is disconnected when breaker is in open position. Backward connections are prohibited.

T. Where spaces are indicated on the Drawings, all required hardware and trim shall be provided to allow for future installation of breaker, switch,

or combination starter of size shown.

U. Bussing ampacity requirements indicated on drawings shall be applied to all bussing in equipment. Bussing ampacity at distribution sections of

switchboards shall not be reduced.

V. The available fault current shall be obtained from the serving utility. Overcurrent protective devices, busses, and other components shall be

selected and coordinated to clear faults and protect the system and all elements. This requirement is a minimum requirement and supersedes

equipment selections which do not meet this requirement, and which may be shown or specified elsewhere. The frame designations shown in schedules

on drawings establish minimum AIC requirements. Proposed substitutions must meet or exceed the AIC rating of the specified frame. Series rating of

components is not acceptable.

W. Panelboards: Shall be Square D, Eaton Electrical, or equal, of type and arrangement as indicated on Drawings. Layout of equipment on

Drawings is based on Square D unless indicated otherwise in details on drawings. Manufacturers who cannot meet the requirements specified or shown

will not be acceptable.

X. All access covers, plates, dead front panels, etc., of motor control centers shall be hinged and fitted with captive knurled fasteners and

alignment tabs.

Y. All multi-wire circuits must have multiple pole breakers per CEC.

2.2 CONTACTORS AND RELAYS

A. Shall be Zenith, Square D, Asco, or equal, as indicated on Drawings.

2.3 DISCONNECT SWITCHES

A. For 208V, 277V and 480V Equipment: Square D, GE, or equal, safety switches, heavy duty with cover/handle interlock, fused or non_fused as

required. Furnish with enclosure suitable for application.

B. For 120V Equipment: Square D, GE, or equal, horsepower rated with manual starters with properly sized overloads, handle guard and lock-off,

and suitable enclosure.

C. Instantaneous Water Heater (IWH) Disconnects: Branch circuit breaker shall be provided with padlocking device.

2.4 TERMINAL AND CONTROL EQUIPMENT CABINETS

A. Shall be of panelboard type construction and finish.

B. Trim shall be fitted with hinged door and flush metallic latch (National Cabinet Lock #C8070 or equal).

C. Doors shall provide maximum size openings to cabinet interior.

D. Signal and telephone shall be provided with 5/8" backboard having a three_coat fire retardant white paint finish.

E. Top of cabinet shall be 6'6" above finished floor.

F. Control equipment cabinets shall be provided with suitable barriers to isolate devices in accordance with Codes.

G. Provide ground bus at each backboard similar to panelboard ground bus, attached with screws.

2.5 SIGNAL TERMINAL BACKBOARDS

A. Backboards for Signal, Telephone, TV, Data, etc. shall be 3/4" Architectural Grade, APA Type A-C, Group 1, exposure 1 plywood, 8' high, and

width shown on plans. Install with sanded side exposed.

B. Each backboard shall be painted with three coats of white fire-retardant paint.

C. Provide ground bus at each backboard. Where two or more backboards are located in same room, provide one ground bus in room. Ground bus

shall be Storm Copper Components Co. #SCGB-8KT (4" x 16" with mounting) unless detailed otherwise on drawings. From bus, provide 1"C-1#1/0 bare

copper cable to building ground.

PART 3 - EXECUTION

3.1 EQUIPMENT AND MATERIALS

A. General Requirements for Panelboards, Switchboards, Control Cabinets, Terminal Cabinets, Etc.:

1. Wall mounted enclosures shall be mounted with top of enclosure 6'6" above finished floor except as otherwise noted.

2. Directories shall be typewritten and conform to circuit assignment at time of occupancy.

3. Recessed enclosures shall be provided with a minimum of three 3/4" empty conduits stubbed into accessible space. Drawings may require

additional conduits.

4. Conduits shall enter cabinet through neat hole and perpendicular to entrance face.

5. Conduits shall be fitted with insulated grounding bushing and bonded to ground bus.

6. Only circuit wiring which originates in a panel may be run in the wireway of that same panel. Contractor may not use a panel wireway to run

conductors to or from another panel.

7. At adjustable trip breakers, all adjustments shall be set at maximum settings unless instructed otherwise on drawings or elsewhere in these

specifications. Where breakers are programmable, contractor shall furnish any equipment required to perform programming per manufacturer's

instructions. If manufacturer requires factory authorized service technician to make adjustments or perform programming, include all costs for such in

bid.

END OF SECTION

SECTION 28 46 00

FIRE ALARM SYSTEM

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Requirements of Divisions 00 and 01 and Section 26 05 00 apply to all work of this Section.

B. Furnish and install a new voice evacuation fire alarm system and tie into the existing addressable fire alarm system on campus including all

wiring and connections and other materials as shown on Plans and specified herein. It is the intent that a complete operating system conforming to all

applicable codes be installed and that any power supplies, relays, resistors, cards, modules, programming, or other items required to achieve this end

result shall be furnished whether or not such item or items are specified herein.

C. Site and System Investigation: Fire Alarm System bidder shall visit site prior to bid and become thoroughly knowledgeable about existing system

and work required to perform work of this section. Failure to discover the equipment, materials, and labor required to complete the extensions will not

relieve the contractor from completing the work at no additional cost.

1.2 GENERAL REQUIREMENTS

A. Code Requirements: System and all its components to meet requirements for local alarm system of National Fire Protection Association

Standard 72, 2016 Edition, Americans with Disabilities Act (ADA), and Article 760, California Electrical Code, and to be approved by Division of

the State Architect.

B. System Requirements: All of various equipment components to be complete with all appurtenant accessories required to provide specified

facilities and perform specified functions throughout presently planned construction and space; and provisions for expanding system to provide same

facilities, and perform same functions in all future planned construction, including space and mountings in control panels and terminal cabinets.

1.3 ACTION SUBMITTALS

A. Installation of the fire alarm system and equipment shall not be started until submittals, including State Fire Marshal listing numbers for each

component of the system, have been submitted to and approved by the Architect. Fire alarm submittals must be provided.

B. Submittals: Engineer's drawings and specifications are presented to define the general scope of the work. Contractor's submittal shall not be a

duplication of the engineer's drawings but shall be a result of site and system investigation and shall show all the work required to complete the

requirements of this section. Submittals shall be complete and include catalog data, shop drawings, one_line diagrams, and scaled plan drawings.

Building plans shall be 1/8"=1'-0", and site plans shall be no smaller than 1"=40'. Minimum text height shall be 3/32" high. Contractor shall also submit

name of firm he proposes to do work under this Section, addresses, phone numbers, and name of firm's contact, for approval. Such firms shall be

factory authorized representatives of the existing system and submittal shall include manufacturer's letter of confirmation. Proposed firm shall furnish all

equipment and specialty cables, make all connections to same, and place the systems in operation. Such firms shall have offices and service

departments within a 100-mile radius of project and shall have been in business of this type for at least five years. The contractor installing the fire alarm

system must have NICET Certified Technicians on staff. There shall be at least one NICET Level III or IV fire alarm systems certified technician on staff

at the local office to review the submittals and plans prior to submission. In addition, the on-site job supervisor for the installing contractor must be a

Level II (or higher) NICET certified in fire alarm systems. Certificates of all individuals must be included with the submittals. Failure to provide proof of

certification will be cause for rejection of the submittals without further review. The rejection of the submittals for this reason will count as a submittal

review/rejection.

Also, refer to requirement for shop drawings, substitutions, materials, and submittals in Section 26 05 00. Two submittal reviews will be made by

the Architect's representative. Subsequent reviews will be charged to the Contractor. A rejection of a submittal or review of a partially presented

submittal constitutes one submittal review. Incomplete submittals (such as product data submitted without shop drawings, etc.) will be returned

without review.

1. Fire alarm system design and products have been reviewed and approved by DSA. Alterations to design and/or substitutions proposed by

the contractor shall require the following to be included with the fire alarm submittal:

a. Riser diagram.

b. Point-to-point diagram.

c. Mounting detail showing elevations of wall mounted devices.

d. List of system components, equipment, and devices, including manufacturer's model number(s) and California State Fire Marshal listing

numbers.

e. Copies of manufacturer's specification sheets for equipment and devices indicated.

f. Voltage drop calculations __ include the following information for the worst case:

1) Point_to_Point or ohms law calculations.

2) Zone used in calculations.

3) Voltage drop percent [not to exceed manufacturer's requirements]. Note: If voltage drop exceeds 10%, indicate manufacturer's listed operating

voltage range(s) for equipment and devices.

g. Battery type(s), amp hours, and load calculations __ include the following information:

1) Normal Operation: 100% of applicable devices for 24 hours = control panel amps plus list of amps per device which draw power

from the panel during standby power condition __ i.e.:

a) Zone modules.

b) Detectors.

c) Other devices [identify].

2) Alarm Condition: 100% of applicable devices for 5 minutes (15 minutes for voice evacuation) = control panel amps plus list of

amps per device which draw power from the panel during alarm condition __ i.e.:

a) Zone modules.

b) Signal modules.

c) Detectors.

d) Signal devices

e) Annunciator.

f) Other devices [identify].

3) Normal Operation + Alarm Condition:

a) Total amp hours required.

b) Total amp hours provided.

1.4 CLOSEOUT SUBMITTALS

A. Manuals:

1. Equipment supplier of systems to furnish Owner three wiring schematics for all items of equipment, installation instructions, and details of all

routine maintenance and servicing which must be given systems by Owner. Manuals shall be provided in 3-ring binders, with title page, list

of contents, and conspicuous label on cover and shall be delivered to District. Refer to Section 26 05 00 for additional requirements. Submit

copy to Architect for approval before delivering to Owner.

2. Furnish to District a printed copy of the fire alarm control panel programming upon completion of final system programming.

1.5 RECORD DOCUMENTATION

A. Record Drawings: Refer to General Conditions. Final Inspection will not be made until drawings are received and approved. Record Drawings

shall include "As_Built" one_line and wiring diagrams, with terminations identified, wire color coding schedule, pullbox locations, and conduit

routing plans. Record drawings shall include FINAL addresses for all devices.

1.6 QUALIFICATIONS

A. Contractor Certification:

1. Fire alarm system installer shall be State certified as a Fire/Life Safety Technician by the Division of Apprenticeship Standards.

2. The contractor installing the fire alarm system must have NICET Certified Technicians on staff. There shall be at least one NICET Level III or IV

fire alarm systems certified technician on staff at the local office to review the submittals and plans prior to submission. In addition, the on-site job

supervisor for the installing contractor must be a Level II (or higher) NICET certified in fire alarm systems. A minimum of 30% of personnel on-site must

be NICET certified.

3. Certificates of all individuals must be included with the submittals. Failure to provide proof of certification will be cause for rejection of the

submittals without further review. The rejection of the submittals for this reason will count as a submittal review/rejection.

1.7 GUARANTEE

A. Guarantee:

1. One firm to assume full responsibility for performance on all work of this section. Guarantee all equipment against defects in material and

workmanship for two years and provide on_the_premises service during normal working hours for two years, at no cost to Owner if trouble

is not caused by misuse, abuse, or accident, or at current labor rates if so caused. Provide manufacturer's written guarantee for equipment

and parts.

2. Service shall normally be available within 24 hours from service department of authorized distributor of manufacturer by factory trained

servicemen.

3. On_the_premises service at other than normal working hours to also be available, but labor charges for such calls to be paid by purchaser at

Owner labor rates.

PART 2 - PRODUCTS

2.1 SYSTEM OPERATION

A. Activation of any manual station or automatic detector shall cause the operation of all audible and visual signals. In addition to sounding local

alarm signals, operation of manual stations or automatic detectors shall activate a digital communicator for two (2) methods of communication

reporting per NFPA 72, Section 26.6.4.1.4 to remote SB575 compliant supervisory station.  Remote station monitoring shall be coordinated by

the Contractor with the Owner.

B. The system shall be electrically supervised against open circuits and grounds on the wiring to the alarm and initiating devices.

C. Contractor shall ensure synchronization of visual devices where required by NFPA 72.

2.2 STANDARD PRODUCTS

A. Equipment and accessories furnished under the terms of these specifications shall be the standard products of the manufacturers specified or

required. All equipment shall be listed by U.L. and State Fire Marshal. New equipment shall be Edwards EST3 to match and tie into existing

campus system.

B. Refer to drawings for devices used.

C. Manual alarm_initiating devices shall be for semi_flush mounting, double action, non-break glass type, located as shown on plans. Each manual

station shall have its own address. Manual stations shall conform to DSA Access Compliance requirements. Operation of the manual station shall not

require grasping of the handle.  See fire alarm equipment schedule on plans.

D. Heat Detectors (Addressable, 200°F): Shall be fixed temperature, 190°F. See fire alarm equipment schedule on plans.

E. Smoke Detectors: Shall be addressable, photoelectric type with test switch, LED status indicator, and tamperproof locking base, See fire alarm

equipment schedule on plans.

F. Monitor Modules: Shall provide an address for a group of normally open initiating devices. See fire alarm equipment schedule on plans.

G. Control Modules: Shall provide a single Form-C (SPDT) dry contact. See fire alarm equipment schedule on plans.

H. Audible/Visual Devices: All fire alarm devices shall be UL listed and meet ADA requirements. All devices shall have a red finish. All fire alarm

audible devices shall have the same basic sound and “temporal” pattern (ANSI S3.41). Piezo horns and mini-horns are not acceptable. Strobes shall be

synchronized.

I. Voice Evacuation Combination Speaker/Visual Alarm Indicating Devices:

1. Wall Mounted Speaker/Strobe: Shall be semi-flush mounted. Speaker shall have field selectable 25V or 70V input and power taps from 1/8

watt to 2 watts. Strobe shall be LED flasher type. Refer to drawings for Candela settings.  See fire alarm equipment schedule on plans.

2. Ceiling Mounted Speaker/Strobe: Shall be semi-flush mounted. Speaker shall have field selectable 25V or 70V input and power taps from

1/8 watt to 2 watts. Strobe shall be LED flasher type. Refer to drawings for Candela settings.  See fire alarm equipment schedule on plans.

J. Sync Module: See fire alarm equipment schedule on plans.

K. Voice Evacuation Audio Booster: See fire alarm equipment schedule on plans.

PART 3 - EXECUTION

3.1 INSTALLATION REQUIREMENTS

A. Electrical Contractor shall retain the services of the duly appointed representative as specified hereinbefore, who shall furnish all equipment,

make all connections to same, and place system in operation. Technician and workman employed shall be particularly skilled in this type of work.

Technicians and workmen must have NICET certification as required hereinbefore. Fire alarm system contractors shall possess a valid C10

California Electrical Contractors license. Only contractors holding a valid license may perform any fire alarm work.

B. Detector locations shown on drawings are approximate only. Exact locations shall be coordinated with lighting and mechanical equipment and

shall be placed in accordance with manufacturer's recommendations (with respect to supply air diffusers, etc.).

C. Detectors, strobes, speakers, and speaker/strobes in student toilet rooms and multipurpose room shall be provided with wire guards.

D. Fire alarm circuits shall be terminated on screw terminals. Terminal blocks shall be Allen_Bradley Bulletin 1492 with 600V screw terminals for

#22 to #10 conductors, mounted to type N22 channel, or approved equal. Submittal shall show internal elevation of terminal cabinets or backboards with

equipment laid out.

E. All cables entering terminal cabinet shall be identified with Brady or E-Z Code wire markers. Upon completion of installation, six copies of

one_line "as_built" wiring diagram shall be furnished to Architect.

F. Each cable run on wiring diagram shall be identified with exact wire marker code (numerical or alphabetical) as appears in terminal cabinets.

G. Station locations shall be identified by school's actual room numbers and system shall be programmed accordingly. Coordinate actual room

numbers with District. Coordinate final programming with District. Contractor shall furnish a printed copy of final programming to District.

H. End_of_line resistors shall be installed in terminal cabinets.

I. Color code wiring for the system to match existing color coding scheme.

J. No splices shall occur in underground pullboxes. Fire alarm system wiring shall be continuous, without splices, from terminal cabinet to signal

cabinet and signal cabinet to devices. All interior pullboxes shall be accessible and locations shall be recorded on "As_Built" drawings.

3.2 CONSTRUCTION MEETINGS

A. The Contractor shall schedule construction meetings at the jobsite as follows:

1. Pre_rough-in meeting shall occur before installation of any boxes, raceways, etc. Exact locations of all detectors and strobes shall be

established as recommended by Fire Alarm System subcontractor.

2. Prewire meeting shall occur after raceways are installed and prior to pulling of any wire or cable.

3. Pre_termination meeting shall occur after wire and cable has been installed and prior to termination.

B. Meetings shall be scheduled by the Contractor on a building by building basis and shall include the Project Inspector, School's Representative,

the electrical subcontractor, and the Fire Alarm System subcontractor as a minimum.

3.3 TESTS

A. After all equipment specified herein has been installed and is in operating condition, performance tests shall be conducted by the Contractor in

accordance with, but not limited to, Table 14.4.3.2, NFPA 72 to verify that installation and components comply with these specifications.

Contractor shall furnish competent personnel for these tests. Testing shall be scheduled with the Owner and shall occur after receipt by Architect

of Contractor's written certification of completion, record one_line diagram, wiring diagrams, maintenance and operation manuals, and other

"As_Built" data required by these specifications.

B. Upon completion of the installation of the fire protective signaling equipment and after satisfactory performance tests have been conducted, a

satisfactory demonstration of the entire system shall be made in the presence of the Project Inspector. Contractor shall coordinate with Project Inspector

and School. Demonstration shall be completed prior to occupancy by School and prior to final testing with the Owner.

C. After system has been completely tested, the Contractor shall take the following actions with the Owner:

1. The Contractor will schedule a meeting with the Alarm Sub-contractors and Owner's Representatives to determine alarm zone and device

nomenclature. The Contractor shall insure that the alarm zone and device nomenclature matches the actual building and room numbers

used by the school. Architectural numbering shall not be used. Once confirmed, the Contractor shall demonstrate this to Owner's

Representatives.

D. The equipment and systems referenced in this section are to be formally commissioned per Division 01 Commissioning Section. The formal

commissioning process requires the active participation and cooperation of all contractors performing work and/or supplying materials for this

project. The contractor may have specific contract requirements for scheduling, coordination, startup, test development, testing, demonstration,

training, and related documentation. The contractor shall review Division 01 of the bid documents to determine specific contract requirements

related to commissioning. The contractor shall coordinate all commissioning activities with the Commissioning Authority.

3.4 FIRE ALARM SYSTEM CERTIFICATION

A. Fire Alarm System Certification: Written certification on the forms found in Figures 7.8.2(a) through 7.8.2(l), NFPA 72 shall be submitted by the

Contractor to Project Inspector stating for himself and the equipment manufacturer that component parts are as LISTED AND APPROVED BY

State Fire Marshal, that the installation conforms in all respects to requirements as set forth in the California Electrical Code, that acceptance

testing has been performed in the presence of the Project Inspector. Contractor shall complete and sign form and submit to Project Inspector.

3.5 DEMONSTRATION

A. Equipment supplier of systems to demonstrate operation of systems to satisfaction of Owner.

B. Supplier shall demonstrate operation of systems and provide training to all end users, administrative staff, and system administrator. Coordinate

times of instruction with District, at District's convenience. Supplier shall provide a minimum of two hours of user instructions to clerical staff and four

hours of user/maintenance instructions to District maintenance personnel. Instruction periods shall not coincide and shall be scheduled with District, not

school staff. District shall provide list of authorized personnel for training sessions.

END OF SECTION

21

For those elements that do not require details on the approved drawings, the installation shall be subject to the approval of the DSA District
Structural Engineer. The Project Inspector will verify that all components and equipment have been anchored in accordance with the above
requirements.
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ELECTRICAL SPECIFICATIONS

SECTION 27 10 00

DATA COMMUNICATIONS

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Drawings and requirements of Division 01 and Section 26 05 00 apply to all work of this Section.

B. Furnish and install extensions to existing Data Communications System including all wiring and connections and other materials as shown on

Plans and specified herein.

1. Report percentage of work complete on a weekly basis.

2. Completely coordinate with work of all other trades.

3. Provide all supplementary or miscellaneous items, appurtenances and devices incidental to or necessary for a sound, secure and complete

installation, whether specifically indicated in the Contract Documents or not.

C. The work covered by the Contract Drawings and the specifications covers a complete installation, including both basic and channel links, for a

Data Communications Network utilizing copper and optical fiber transmission media, including but not limited to:

1. Category 6 horizontal cabling.

2. Category 6a horizontal cabling.

3. Optical fiber cables for data network backbones.

4. Telecommunications outlets and connectors.

5. Equipment mounting racks and cabinets.

6. Category 6 modular patch panels.

7. Category 6a modular patch panels.

8. Optical fiber cabinets.

9. Optical fiber connectors.

10. Category 6 patch cables.

11. Category 6a patch cables.

12. Category 6 station cables.

13. Optical fiber jumpers.

14. Optical fiber and copper cable installation, testing and documentation.

15. One Cat 6 and one Cat 6a data jack at each wireless access point location.

16. All wireless access points will be furnished by the District and installed by the contractor.

1.2 RELATED DOCUMENTS

A. Code Requirements: Components and installation to meet latest rules and regulations for telecommunications cable systems of the California

Building Code and California Code of Regulations, Title 24, Part 3, California Electrical Code.

B. Applicable Standards (including all addenda, errata, amendments, etc.):

1. TIA-455-78-B, FOTP-78 IEC 60793-1-40 Optical Fibers - Part 1-40: Measurement Methods and Test Procedures - Attenuation

2. ANSI/TIA-568-I.D, Commercial Building Telecommunications Cabling Standard

3. ANSI/TIA-568-C.2, Balanced Twisted-Pair Telecommunication Cabling and Components Standards

4. ANSI/TIA-568-3.D, Optical Fiber Cabling Components Standard

5. ANSITIA-569-D, Telecommunications Pathways and Spaces

6. ANSI/TIA-606-C, Administration Standard for Telecommunications Infrastructure

7. BICSI/NECA-607, Standard for Telecommunications Bonding and Grounding Planning and Installation Methods for Commercial Buildings

8. ANSI/TIA-758, Customer-Owned Outside Plant Telecommunications Infrastructure Standard

9. IEEE 802.3, Ethernet

10. TIA TSB 62, Informative Test Methods (ITMS) for Fiber-Optic Fibers, Cables Opto-Electronic Sources and Detectors, Sensors, Connecting and

Terminating Devices and Other Fiber-Optic Components

11. EIA TSB 63, Reference Guide for Fiber Optic Test Procedures

12. BISCI ITSIMM, Information Technology Systems Installation Methods Manual

13. BICSI TDMM, Telecommunications Distribution Methods Manual

1.3 GENERAL REQUIREMENTS

A. The owner reserves the right to require the Contractor to remove from the project any such employee the Owner deems to be incompetent,

careless or insubordinate.

B. All clean up activity related to work performed will be the responsibility of the Low Voltage Contractor and must be completed daily before leaving

the site.

1.4 CONTRACTOR QUALIFICATIONS

A. To qualify for installation of the data communications extensions, the Contractor must possess the required license classification, trade

certifications, a performance history, experience in the installation and termination of fiber optics cable systems, and proof of time in business.

B. License Classification: Contractor must possess a valid C-7 or C-10 California State Contractor's License. This license must have been issued

two years prior to the date of this bid. No other license classification in acceptable.

C. BICSI Certifications: Contractor will use personnel certified by the trade organization BICSI. The vendor must have a Registered

Communications Distribution Designer (RCDD) on staff which will be ultimately responsible for this project.  The RCDD must have sufficient experience

in this type of project as to be able to lend adequate technical support to the field forces during installation, during the warranty period, and during any

extended warranty periods or maintenance contracts. The vendor must attach a resume of the responsible RCDD to the vendor's submittal for

evaluation. Should the RCDD assigned to this project change during the installation, the new RCDD assigned must also submit a resume for review by

the District. The vendor must also have BICSI registered installer and technicians on staff and assign them to this project. The project shall be staffed

with installers and technicians, who, in the role of lead craftsperson, will be able to provide leadership and technical resources for the remaining crafts

persons on the project. A minimum of 30% of personnel shall be BICSI registered telecommunications installers.

A factory authorized Leviton Network Installer: The contractor shall have successfully completed the program certification requirements. A copy of

the Authorized Network Installer Certificate shall be included in contractor's submittal.

D. Performance History: Contractor must have successfully performed at least three projects of similar scope, within two years of the date of this bid.

Proof of performance shall be in the form of reference sheets which shall include a brief description of the project, the beginning and ending

contract price, the project foreman or superintendent's name, and the name, address, and telephone number of a project contact.

E. Fiber Optics Experience: Contractor must be able to prove to the satisfaction of Owner that they have had significant experience in the

installation of fiber optics cable systems. Installation must include installation of fiber optics cable in innerduct, fiber breakout systems, fiber termination,

a knowledge of interconnect equipment, and a thorough knowledge of testing procedures. Contractor must provide a minimum of three references

supporting its claim of experience for similar projects within the two years prior to this bid. Documentation must be included with the submittal

documents.

F. Time in Business: Contractor must have been in business, and in the business of installing telecommunications/data communications systems,

continuously, for a period of at least three years, prior to the date of this bid. Contractor must submit at least one project reference for each of the three

years prior to the date of this bid. The contractor must also maintain a full time staff at an established business location having appropriate parts and

service facilities and the ability to provide a one-hour response time to Folsom Cordova Unified School District. Any contractor that is not able to meet

these requirements will not be considered as an acceptable contractor for this project.

1.5 DEFINITIONS

A. Main Distribution Facility (MDF): The MDF is the location, within a building or complex of buildings, where the entire data communications system

originates. It may include the physical location, enclosure, wire and cable management hardware, termination hardware, distribution hardware,

and equipment racks. The MDF exists where shown on plans.

B. Intermediate Distribution Facility (IDF): The IDF is the location in a building where a transition between the backbone or vertical riser system and

the horizontal distribution system occurs. It may include the physical location, enclosure, wire and cable management hardware, termination hardware,

distribution hardware, and equipment racks. In this case, the IDFs are collocated with the CTBs (Computer Terminal Backboards) and provide the

interface location between fiber distribution cable (backbone) and station cable (horizontal distribution).

C. Backbone Pathway: The backbone pathway consists of a series of conduits of chases, which connect the MDF to IDFs or IDFs to IDFs. It

generally houses the vertical or backbone system.

D. Backboard: Backboard generally refers to the plywood sheeting lining the walls of data communications facilities. Backboard may also refer to

the entire wall-mounted assembly, including wire management, wiring blocks, and equipment racks. In this case, the term Backboard is fully

interchangeable with CTB and the equipment required to fulfill the scope of work below.

1.6 SYSTEM DESCRIPTION

A. The data and telephone structured cabling communications system shall consist of three components: termination equipment, a fiber optics

backbone, and copper twisted-pair Category 6 workstation cabling (voice and data). The central location houses the MDF and each of the other

locations shall house an IDF. Each fiber optics cable shall originate in the MDF and shall be terminated in its respective IDF. All fiber optic cables

shall be enclosed in innerduct. The combination of innerduct with fiber optic cable shall be routed through a system of conduits and raceway

installed by the responsible contractor for that discipline, in accordance with the drawings. The drawings depict a typical conduit layout and fiber

cable routing. From each IDF, one or more twisted-pair copper cables shall be routed to each data and telephone outlet location, either via routing

established by the installing contractor or provided by Owner, within its respective building or buildings. These cables shall originate in an IDF and

terminate in its respective data outlet location.

1.7 SCOPE OF WORK

A. Contractor shall provide materials for and install complete wiring/cabling and conduit extensions in accordance with this specification and the

drawings and include all necessary components, whether included in this specification or not.

B. The installation shall include cable (fiber optic and twisted-pair copper), innerduct, fiber interconnect equipment, connectors (fiber and copper),

jumpers, patch cables, station cables, wiring blocks, and data communications outlets. The necessary material and equipment are depicted throughout

the specifications and applicable drawings. Contractor is responsible to supply Owner with all necessary components, whether included in the

specifications and drawings or not.

C. The work performed under this specification shall be of good quality and performed in a workmanlike manner. In this context, "good quality"

means the work shall meet industry technical standards and quality of appearance. The Owner reserves the right to reject all or a portion of the work

performed, either on technical or aesthetic grounds.

1.8 MANUFACTURER

A. Contractor shall furnish and install all equipment, accessories, and materials necessary for a complete, functional fiber optics data distribution

system in accordance with these Specifications and Drawings.

B. Throughout this specification, Leviton and other manufacturers are cited, along with specific part numbers. These products are District standards.

Contractor may not provide alternates.

C. Unless specified otherwise in the following, the equipment furnished shall fall into five classes. Exceptions are annotated [CLASS EXEMPT]. The

five classes are as follows:

1. Class One: Fiber optics cable, copper cable (both station and backbone), fiber optic jumpers, copper patch cables, blocking kits,

interconnection devices, wiring blocks, connectors (fiber and copper), and telecommunications outlets. Leviton, Optical Cable Corp., Superior

Essex.

2. Class Two: Fiber innerduct. Carlon.

3. Class Three: Equipment racks and cabinets. CPI, Great Lakes.

4. Class Four: Wire management panels. Leviton, Panduit.

5. Class Five: Wire ties, printed labels, "D" rings, nuts, bolts, screws, and other miscellaneous hardware [CLASS EXEMPT].

1.9 SUBMITTALS AND SUBSTITUTIONS

A. Within 14 calendar days after the date of the award of the contract, the Contractor shall submit to the Owner for review one electronic copy in pdf

format of a complete submission. The submission shall consist of six major sections with each section separated with sheet showing title of

section.

1. The first section shall be the "Index" which shall include the project title and address, name of the firm submitting the proposal, and name of

the Architect. Each page in the submission shall be numbered chronologically and shall be summarized in the index.

2. The second section shall include a copy of the Contractor's valid C_7 California State Contractor's License, the contractor qualifications

information required in Section 1.4 above, and a list of instrumentation to be used for system testing.

3. The third section shall contain the comparative specification listing of any substitutions and a complete listing of the characteristics of the

equipment in the specifications.

4. The fourth section shall contain samples of proposed cable markers and labeling.

5. The fifth section shall contain a complete, detailed satellite closet count, proposed floor plan and backboard plan, workstation count, and

bill_of_materials.

6. The sixth section shall contain shop drawings showing front and side elevations of backboard and rack mounted equipment and

interconnections. Drawings shall be computer drafted and shall be part of submittals. Drawings shall show layout of all equipment at each

location.

B. Refer also to Section 26 05 00 for other submittal requirements. Any contractor failing to include all required information shall be deemed

non-responsive and may be disqualified, at the discretion of the Owner.

C. For purposes of determining conformity, technical and general information set forth on the respective data sheets by manufacturers named in

Section 1.8 for each specified item shall be considered as part of these specifications and binding herein.

D. Two submittal reviews will be made by the Architect. Subsequent reviews will be charged to the Contractor. A rejection of a submittal or review

of a partially presented submittal constitutes one submittal review.

1.10 RECORD DRAWINGS

A. Refer to General Conditions. Final Inspection will not be made until drawings are received and approved. Record Drawings shall include as_built

one_line and wiring diagrams, with terminations identified, wire color coding schedule, pull box locations, and conduit routing plans.

1.11 PRE-INSTALLATION CONFERENCE

A. Schedule a conference a minimum of five calendar days prior to beginning work of this Section.

B. Agenda: Clarify questions related to work to be performed, scheduling, coordination, etc.

C. Attendance: Communications system installer foreperson, Owner's Representatives, and other parties affected by the work of this Section.

1.12 GUARANTEE

A. One firm to assume full responsibility for performance on all work of this section. Guarantee all equipment against defects in material and

workmanship for two years, and provide on_the_premises service during normal working hours for two years, at no cost to purchaser if trouble is

not caused by misuse, abuse, or accident, or at current labor rates if so caused. Provide manufacturer's written guarantee for equipment and

parts to Owner.

B. Service shall normally be available within 24 hours from service department of authorized distributor of manufacturer by factory trained

servicemen.

C. On_the_premises service at other than normal working hours to also be available, but labor charges for such calls to be paid by purchaser at

current labor rates.

1.13 FUNCTION AND OPERATION

A. Upon completion of the work outlined in this specification, the system shall be capable of transmitting data at a rate of 1gb/s (Category 6).

B. The fiber optics cable system shall be capable of transmitting signals with a bandwidth of up to 600 MHz at either 850 or 1300 nm. The

cumulative signal loss through connectors, jumpers, couplers, and fiber cable shall be less than 10dB.

C. Work station cable, commencing at the wiring blocks, shall be installed in accordance with ANSI/EIA/TIA TSB standards and shall be capable of

transmitting a signal at Category 6 level with acceptable attenuation losses and cross-talk attenuation. The entire workstation cable system, including

wiring blocks, cable, and telecommunications outlets shall be tested for Category 6 compliance. The cabling system shall be channel tested to the

standard for Cat 6.

PART 2 - PRODUCT AND INSTALLATION SPECIFICATIONS

2.1 GENERAL

A. Throughout this Part 2, material quantities and minimum installation practices are given. These quantities and instructions are given for reference

purposes only. It is the responsibility of the Contractor to provide appropriate quantities of materials and install them to manufacturer

specifications as to provide a complete, functional system.

2.2 FIBER INNERDUCT

A. Description: From the MDF to each IDF, segments of fiber optics innerduct shall be installed in the conduit system.

1. Product: Carlon Riser-Guard DG4X1C-500, 1_1/4" Outside Plant Fiber Optics Innerduct with pull tape.

2.3 FIBER DISTRIBUTION

A. Description: From the MDF to each IDF, a continuous segment of fiber cable(s) shall be installed. Routing shall be via conduit in accordance with

electrical drawings. The cable shall not be extended more than 50' into the building interior unless enclosed in conduit.

1. Products:

a. Single Mode: Optical Cable Corp., DX012DSLS9YR, 12-strand single mode.

2. All fibers shall be terminated and connected at each computer rack location.

3. All fibers shall be terminated in type SC connectors (one SC connector for each end of fiber.):

a. Single Mode: Leviton SC Fusion Splice Connector, Single Mode, SPSCS-12A.

2.4 COPPER BACKBONE CABLE (EXCHANGE CABLE)

A. Description: From the MDF to each IDF, a continuous segment 25 or 50 pair (or as required) outside plant cable shall be installed. This cable

shall be routed along with the fiber optics cable. The cable shall be suitable for underground installation. Each end of each cable shall be

"dammed", at the breakout point, to halt the flow of gel. Refer to Signal Cable Schedule on construction drawings for specified cable.

2.5 WORK STATION CABLE

A. Description: From each IDF, 4_pair, Category 6 or 6a cables shall be routed to each work station (data outlets) served by the IDF. Cables shall be

routed from the MDF to each workstation located in its building. Data outlet locations are depicted on the drawings and in the Outlet Summary.

1. Product:

a. Cat 6: Superior Essex NextGain Category 6+ cable, 54-246-2A (riser/blue) and 54-246-9B (plenum/red). Where cable is to be installed in

"wet" environments (underground conduit, conduit installed in or under concrete slabs, etc.), utilize Superior Essex OSP Broadband

Category-6 BBD6, 04-001-68.

b. Cat 6a: Superior Essex 10Gain Category 6a cable, 6A-272-4A (riser/white) and 6A-272-3B (plenum/gray). Where cable is to be installed in "wet"

environments (underground conduit, conduit installed in or under concrete slabs, etc.), utilize Superior Essex OSP Broadband Category 6a BBDN6A,

04-001-A4.

c. All cables shall be Cat 6 except for wireless access points or where specifically called out as Cat 6a.

2.6 WALL PLATE

A. Leviton QuickPort 2, 4, or 6-port wall plate with Designation ID Window, Stainless Steel, single-gang faceplate, 43080-1L2, 43080-1L4, or

43080-1L6. Provide blank filler for all unused ports.

2.7 MODULAR OUTLETS

A. Cat 6: Leviton Category-6 eXtreme 6+ Connector, Crimson, 61110-RC6.

B. Cat 6a: Leviton Category 6a eXtreme Connector, Green, 6110G-RG6.

2.8 WIRELESS ACCESS POINT (WAP) OUTLET

A. At each wireless access point outlet, provide a 2-port outlet. One port shall be Cat 6 and one shall be Cat 6a.

2.9 MAIN DISTRIBUTION FACILITY (MDF)

A. Description: The MDF is existing and no work required at MDF.

2.10 INTERMEDIATE DISTRIBUTION FACILITY (IDF)

A. Description: An IDF shall consist of a "fire-rated" plywood backboard, equipment rack or cabinet, fiber interconnect equipment, wire management,

and wiring blocks. Contractor shall submit a floor plan and backboard/cabinet plan to Technology Services for approval prior to installation.

1. Products:

a. Dependent upon the amount of equipment necessary in a particular IDF cabinet, the District has three standard sized cabinets:

1) Equipment Cabinets: Great Lakes, GL24WD, 24"H x 24"W x 32.13"D (24-48 data ports).

2) Equipment Cabinets: Great Lakes, GL36WD, 36"H x 24"W x 32.13"D (48-96 data ports).

3) Equipment Cabinets: Great Lakes, GL48WD, 48"H x 24"W x 32.13"D (96-above data ports).

b. Fiber Interconnect: Leviton 1000i SDX 1RU Distribution and Splice Enclosure, empty, with sliding tray; accepts up to three SDX adapter

plates or three SDX MTP cassettes and accepts up to three splice trays. 5R1UM-S03. One interconnect unit is required for each IDF.

c. Modular Patch Panels:

1) Cat 6: Leviton QuickPort Patch Panel, 48-port, 49255-H48. All patch panels shall be fully populated with Cat 6 modular outlets. One

port for each Cat 6 workstation served from the IDF with a minimum of 12 spare ports required. If the number of workstation cables,

plus required spare count (12) is greater than 48, then an additional 48-port patch panel is required. Supply and install as many

patch panels in the IDF as necessary to service all workstation cables plus the required spare count. Supply and install sufficient

modular outlets (see "Workstation Outlets" below) to meet required data outlet count plus six spare.

2) Cat 6a: Leviton QuickPort Patch Panel, 24-port, 49255-H24. All patch panels shall be fully populated with Cat 6a modular outlets. One port for

each Cat 6a workstation served from the IDF with a minimum of 12 spare ports required. If the number of workstation cables, plus required spare count

(12) is greater than 48, then an additional 48-port patch panel is required. Supply and install as many patch panels in the IDF as necessary to service all

workstation cables plus the required spare count. Supply and install sufficient modular outlets (see "Workstation Outlets" below) to meet required data

outlet count plus six spare.

d. Patch Cables:

1) Cat 6: Cat 6 Patch Cables: Leviton Atlas-X1 Cat 6 SlimLine boot patch cable, 5', orange, 6D560-050.

2) Cat 6a Patch Cables: Allen Tel snagless boot patch cable, 7', blue, ATG1007-BU.

3) Contractor shall purchase patch cables. (One patch cable is required for each patch panel termination.)

2. Required Accessories and Quantities:

a. Coupling Panels/Couplers:

1) Single Mode Coupling Panels/Couplers: Leviton SDX Precision Molded Plate (BLUE), single mode OS2, duplex SC, six fibers,

zirconia ceramic sleeve, 5F100-6LC. Two single mode coupling panels are required for each IDF fiber interconnect unit installed.

b. Fiber Jumpers: One 2-meter SC/SC duplex single mode fiber jumpers is required for each IDF. CP Technologies, SC/SC laser-optimized

OS2 fiber jumper, SC2-SMD-02; or Leviton SC-SC laser-optimized OS2 fiber jumper, UPDSC-S02.

Contact owner prior to purchase of fiber jumpers for exact connector requirements (i.e., SC vs. LC).

c. Horizontal Wire Management: Panduit WMPH2E Closed Cover Wire Management Panel (19" covers). (One unit is required for each

fiber interconnection).

d. "D" Rings: Provide and install sufficient quantities of 2", 3", and 4" metallic "D" rings to conform to the drawings. Allen Tel GB13a (2"), GB13b

(3"), and GB13c (4").

2.11 MISCELLANEOUS PRODUCTS

A. Station Cables: Contractor shall purchase station cables. Station cables shall be 7' in length, blue in color, conforming to Category 6 protocol.

(One station cable is required for each patch panel termination.) Leviton eXtreme Cat 6 SlimLine boot patch cable, 6D460-07L.

B. Data Terminal Backboard: Architectural grade, APA type A-C, Group 1, Exposure 1, with sanded side exposed, and shall be painted with three

coats of fire-retardant white paint. It shall be 3/4" in thickness, height/width determined by location and/or scope of work. Backboards shall be installed at

MDF and IDF locations.

C. Cable Supports: B-Line BCH12: <16 cables, B-Line BCH21: 17-50 cables. Utilize variant of above part numbers to conform to specific installation

requirements (e.g., for an I-Beam, use the cable-to-beam variant, BCHxx-C2; for steel rod, use BCHxx-W2, etc.).

D. Hook and Loop Cable Ties: Panduit Tak-Tape hook and loop cable ties, .75", TTS-20R0.

E. Miscellaneous Hardware: Furnish and install all wire ties, D-rings, cable hangers, labels, nuts, bolts, screws, cable ties, etc. for a complete and

functioning system.

PART 3 - EXECUTION

3.1 DIVISION OF WORK

A. Contractor shall install the data communications system as described in this section. Installation shall result in a functional system pursuant to

Section 3.3 below. The scope of work includes: (1) All necessary data components; (2) Repair of damage to structures incidental to installation;

(3) Supply and install all material discussed in this specification; (4) Test and document system, upon completion; (5) Supply and install all

material necessary, whether or not discussed in this specification, to result in a complete and functional system (except for electronic

components, unless otherwise specified).

3.2 GENERAL

A. Equipment shall be installed in accordance with drawings. General installation provisions are as follows:

1. Fiber Innerduct:

a. Quantities Required: Innerduct runs do not have to be continuous throughout, breaks are expected at the pullboxes. Contractor is

responsible for determination of actual lengths of innerduct required. Enough innerduct shall be provided and installed to extend from the

fiber service loop in the MDF to the fiber service loop in each IDF. If the route passes through a pullbox, the segments of innerduct shall

extend 12" into the pullbox. If the route passes through an in-route IDF, each segment of innerduct shall extend at least 12" beyond the

end of the service conduit. Seal all ends of the innerduct after the installation of the fiber is complete.

b. Fiber innerduct shall be installed in conduit in accordance with manufacturer's instructions and industry standards. Within the equipment rooms,

the innerduct shall extend from the end of conduit to 4' above the floor or 2' from the ceiling and shall be affixed to the backboard by means of clamps

designed for that purpose or 4" D-rings. Care shall be taken to avoid kinking the innerduct or applying excessive tension during the installation process.

2. Fiber Distribution: Installation shall be conducted following guidelines established by the product manufacturer and industry standards.

Installation includes complete assembly.

a. Fiber Optic Cable:

1) All fiber optic cable shall be installed in innerduct.

2) Installation shall be conducted following guidelines established by the product manufacturer and industry standards. Installation includes

complete assembly.

3) The optical fiber backbone shall be installed in a single, unbroken run, without splices or breaks. If splices are required, fusion splicing must be

used. District must approve use of splices.

4) There shall be no more than two 90° bends in any run of conduit for a single pull.

a) Conduits shall enter into pullboxes at 45° (no 90° bends).

b) Provide a 10' service loop at each pullbox.

c) Cable shall be pulled independently down each conduit segment between pullboxes.

5) During installation of the fiber optic cable segments into the conduit system, special care shall be taken to avoid damage to the

cable. While under pulling tension, the cable shall not be bent into a curve with a radius of less than 20 times the cable diameter.

Pulling tension shall not exceed manufacturer's recommended maximum tensile load.

6) Contractor shall utilize a winch with tension control or a "break-away" link designed to break away at or below the recommended maximum

tension.

7) The fiber optic cable shall be routed through the conduit and innerduct and onto the appropriate IDF backboard. Routing on the backboard shall

be straight and plumb. A minimum 15' service loop shall be provided at each terminal location. Cable shall be routed on the backboard D-rings and

secured to D-rings with cable ties. All cable shall be neatly bundled, combed, and tied.

3. Wiring Blocks and Wire Management Components: Should copper exchange cable be required by the drawings, it shall be terminated on

rack mounted patch panels located on a dedicated equipment rack in such a manner that allows for neat and orderly cross connections.

Standard 568 will be used for all terminations.

4. Fiber Optics Interconnect Equipment: Interconnect equipment shall be mounted in the equipment racks. Interconnect equipment mounted in

racks shall be affixed to the rack by at least four screws. The screws shall be of the correct size and thread configuration for the holes in the rack. They

shall be tightened to the extent that they hold the equipment firmly to the rack, without distorting the equipment or stripping the threads. All fiber optics

interconnect devices shall be assembled and installed in accordance with the manufacturer's instructions and recommendations.

5. Patch Panels and Wire Management Components: Patch panels and wire management components shall be mounted on the equipment rack.

Each device shall be mounted such that its horizontal dimension is level. Each device shall be affixed by means of screws suitable for fastening to the

rack. The screws shall be of the correct size and thread configuration for the holes in the rack. A minimum of four of the mounting holes provided shall

be utilized for fastening. Screws shall be tightened to the extent that they hold the device snug to the rack, but not so tight as to distort or damage the

device. Patch panels shall be terminated in accordance with the manufacturer's instructions and recommendations. Installation of accessories shall also

be conducted in accordance with the manufacturer's instructions and recommendations.

6. Labeling:

a. Patch panel terminations shall be labeled sequentially (i.e. First patch panel shall be numbered 1-48, second panel shall be numbered

49-96, etc.).

b. With the exception of work station cables, hand written labels are not acceptable. All labels shall be machine printed on clear or opaque tape,

stenciled onto adhesive labels, or typewritten onto adhesive labels. The font shall be at least 1/8" in height, block characters, and legible. The text shall

be of a color contrasting with the label such that it may be easily read. If labeling tape is utilized, the font color shall contrast with the background. Patch

panels shall exhibit workstation numbers, per District labeling scheme, for all workstations served by the MDF or IDF.

c. Each fiber optics cable segment shall be labeled at each end with its respective IDF identifier on both the cable ends and interconnect device

coupling panel. Each fiber interconnect device shall be labeled with its respective IDF identifier as well as fiber optic cable type (62.5µm or 50µm).

Fiber-optic interconnects shall be labeled utilizing template provided by owner.

d. Each data communications outlet shall be labeled with its respective workstation number (machine labels only). Workstation numbers shall be

comprised of the IDF designator-station number (e.g., 1.3-12). Communication outlet labels shall be applied using pressure-sensitive adhesive under the

faceplate ID window. Labels shall not be affixed on top of the window.

e. Each workstation cable shall be neatly hand labeled, using permanent ink or other permanent labeling medium, at each end with its respective

workstation number. Each copper backbone cable shall be machine labeled at each end with its respective IDF number. Each binder group shall be tied

off with its respective identifying ribbon at each break out point.

f. Data outlets terminated in an accessible ceiling space for wireless access points shall have a label affixed to both the data outlet box as well as

the T-bar grid proximal to the data outlet.

g. There is to be no difference in the designation of data outlets used for wireless access, video surveillance systems, or voice over IP applications.

7. Warning Tags: At each location where the fiber cable is exposed to human intrusion, it shall be marked with warning tags. These tags shall

be yellow or orange in color, and shall contain the warning: "CAUTION FIBER OPTIC CABLE." The text shall be permanent, black, block

characters, and at least 3/16" high. A warning tag shall be permanently affixed to each exposed cable or bundle of cables, at intervals of not

less than 5'. Any section of exposed cable which is less than 5' in length shall have at least one warning tag affixed to it. In pullboxes, affix

tag to innerduct. All tags should be labeled noting type of cable (i.e. 12-strand 62.5µm) and end points (i.e. MDF 1.1 to IDF 1.2).

8. In-ground Pullboxes and Vaults: All low-voltage cabling shall be neatly bundled, coiled, labeled, and affixed to the sides of in-ground pullboxes

and vaults. Services should be separated and labeled as such (e.g., CATV, fire, clock/speaker, etc.)  Attach J-hooks, spaced every 2' below the inside

rim of the box such that the cable is protected from damage by the box cover. Hooks should be fastened with appropriately-sized concrete lag bolts or

anchors. Bend radii precautions shall be observed for cables entering and existing boxes as well as for service loops. No cable should touch the bottom

of the box or vault.

9. Workstation Cable and Outlets: Installation shall be conducted in accordance with guidelines established by the product manufacturer and

industry standards. Category-6 compliant cable hangers shall be utilized for accessible ceiling space installations. Wall plates shall be mounted such

that their vertical dimension is plumb. Each wall plate shall be labeled with its respective workstation number. Each modular mounting frame shall be

labeled with its respective workstation number. Workstation cable shall be terminated to the patch panel in accordance with manufacturer's

recommendations and EIA TSB_40.

a. Install cables in consistent consecutive order. Arrangement of cables on patch panels shall be in ascending order of outlet numbers.

This includes cables installed for video surveillance, digital message boards, wireless access, etc. They should be installed on the patch

panel at the next available termination point.

b. Do not bind cables tightly together with wraps. Wraps shall slip loosely around cable. The Contractor shall replace or rework cables showing

evidence of improper handling including stretches, kinks, short radius bends, over-tightened bindings, loosely twisted and over twisted pairs at terminals,

and sheath removed too far (> 1").

c. Do not crimp or bend cables into a tighter radius than recommended by the manufacturer.

d. Do not support cables from ceiling suspension system.

e. Provide 36" service loop for cables at each IDF. Locate loop at ceiling or on wall above IDF cabinet.

f. Provide 12" service loop at each telecommunications outlet/connector, above drop location.

g. Label each cable on both ends using a Sharpie Ultra-Point Series 37000 marker pen, on a self-laminating cable labels. Labels shall match the

outlet and patch panel identification labels, and shall be located on the jacket not less than 3" nor more than 10" back from the point where the jacket is

cut and stripped for cable termination.

h. Vertical runs of cable in the MDF/IDF should be routed on the backboard via D-rings and secured to D-rings with cable ties. D-rings should be

placed 12" O.C. Cable should be neatly bundled, combed, and tied.

i. When utilizing new or existing conduit, do not exceed 40% fill. If new conduit is required, provide minimum 1" EMT, bushings, and all necessary

appurtenances. Pull string or rope shall be installed/re-installed in all conduits utilized for this project.

j. Data outlets identified for wireless access points and located above the T-bar ceiling grid shall be terminated and installed in a two-port

surface-mount block and mounted such that the outlet is no more than 2' above the T-bar grid. Data outlets identified for wireless access and located in

inaccessible, hard ceilings shall be terminated in a single-gang backbox and standard 2-port faceplate.

k. The trade contractor shall make every effort possible to avoid running cables in "wet" environments. Should be limited to floor boxes and other

locations where overhead routing is not practical. "Wet" environment is defined as cable routed through underground conduit, conduit installed in or

under concrete slabs (on grade slabs, above the first floor, are not to be considered "wet," etc.).

10. Fiber optic and workstation cable shall be continuous without splices, breaks, or connectors, between equipment racks (MDF and IDF) and

equipment rack to outlets.

11. Pull string or rope shall be installed/re-installed in all conduits utilized for this project, excluding intra-building conduit sleeves, 3' to 4' in length

installed in accessible ceiling spaces.

12. Open Cable/Free-Air Support and Installation Pathways:

a. For purposes of this section, an "accessible ceiling" open-air pathway is defined being accessible from the finished floor directly below

the cable pathway. This includes T-bar ceilings, provided the cable pathway doesn't run above HVAC ducting or other large obstructions.

It excludes all attic-type spaces in which access is provided above a "hard" ceiling through a hatch. Cable runs through inaccessible

ceilings (e.g. attic spaces) shall be in minimum 3/4" EMT conduit, sized such that the fill does not exceed 40%.

b. Where cables are indicated to be installed as 'Open Cabling' or 'Free-Air,' cable supports shall be installed to allow cabling to be grouped and run

along a common path. Cables shall run parallel or at right angles to the building structure, and shall not be looped diagonally across the ceiling space.

Cables shall be loosely bundled with cable ties at 30" on center. Provide Panduit Tak-Tape hook and loop cable ties at workstation and closet. No cable

ties are to be use in the closet, or at the workstation. Provide plenum rated Panduit Tak-Tape hook and loop cable ties in spaces used to handle

environmental air.

c. Where new cable shares a common path with existing cable, route both new and existing through cable supports. All workstation cable should be

combined to provide a "clean" installation above accessible ceiling spaces. This includes replacing non-compliant hangers (e.g., D-rings) with

appropriately sized and rated cable supports.

d. Do not support cables from ductwork, ceiling grids, sprinkler piping, water piping, waste piping, electrical conduit, etc. Do not utilize D-rings or

other non-compliant supports for horizontal runs of Category 6 cable. D-rings may be used for vertical runs of cable (i.e., in the MDF between conduit

and cable runway). Cable supports shall be permanently anchored to building structure or substrates. Provide attachment hardware and anchors

designed for the structure to which attached, and that are suitably sized to carry the weight of the cables to be supported.

e. All cable installed under this section shall have dedicated supports. No other low-voltage cabling may share cable supports with data cabling.

f. Maximum size cable bundles shall be 50 cables per J-Hook.

g. Maximum spacing for supports for open cable runs shall be 48".

h. Where MDF or IDF cable count exceeds 50 cables, provide cable pathway tray through center of buildings or hallways, or as shown on plans.

Pathway supports shall be attached to building structure (wall or ceiling) using manufacturer-recommended bracket and spacing. Cut and bend pathway

per manufacturer's instructions to avoid obstructions. Workstation cable will exit tray and be supported by J-hooks to conduit feeding workstation outlets.

i. All data, video, communication cable bundles shall utilize an enclosed fire-rated pathway device wherever cables penetrate fire-rated walls.

Install the devices in strict accordance with the approved shop drawings and the equipment manufacturer's recommendations. Apply the factory supplied

gasketing material prior to the installation of the wall plates. Secure wall plates to devices per the equipment manufacturer's recommendations.

j. Fire seal around all conduits running through rated floors and walls in accordance with Section 26 05 00. Does not apply to free-air installations,

utilized fire-rated pathway for such installations.

13. Active Distribution Equipment (hubs, switches, etc.): Contractor shall install owner-provided active distribution equipment at MDF and IDF

locations. Contractor will be responsible for mounting equipment on relay rack or in communications cabinet and providing necessary power.

Owner shall be responsible for purchasing, configuring, and providing equipment to contractor as needed.

In addition, contractor shall be responsible for patching in all active patch panel drops and fiber connections (one pair per IDF) to active

distribution equipment. Connections to be sequential (i.e., patch panel port #1 to switch port #1), dressed, and routed through horizontal and

vertical wire management units. Neatly bundle cable at the MDF/IDF utilizing Panduit Tak-Tape hook and loop cable ties. No cable zip ties

are to be used in the IDF. Patch cables, fiber jumpers, and wire management units provided by contractor, as specified under Part 2 of this

document.

3.3 TESTING AND DOCUMENTATION

A. After all equipment specified herein has been installed and is in operating condition, performance tests shall be conducted to determine that

installation and components comply with these specifications. Contractor shall furnish competent personnel for these tests. Tests shall be

conducted through the entire copper pathway, including workstation cable and data outlets.

B. Testing: Contractor shall test each fiber strand and each pair of each twisted pair copper cable. The Owner reserves the right to have a

representative present during all or a portion of the testing process. If the Owner elects to be present during testing, test results will only be acceptable

when conducted in the presence of the Owner.

C. Testing UTP Cable and Links:

1. All UTP cabling will be certified to meet and or exceed the specifications as set forth in ANSI/TIA-568-C.2, for permanent links. Certifications

shall include the following parameters for each pair of each cable installed:

a. Wire map (pin to pin connectivity)

b. Length (in feet)

c. Attenuation

d. Near End Crosstalk (NEXT)

e. Far End Crosstalk (FEXT)

f. Equal-Length Far End Crosstalk (ELFEXT)

g. PowerSum Equal-Length Far End Cross Talk (PSELFEXT)

h. Attenuation/Crosstalk Ratio (ACR)

i. Return Loss

j. Propagation Delay

k. Delay Skew

Owner reserves the right to spot check the test results (either by owner or by hiring an independent testing company). If the results vary more

than 10% from the results provided by the Contractor, the Contractor will be required to prove his results are correct or retest the entire

system.

D. Optical Fiber Testing:

1. Acceptance Testing: Test each strand of every optical fiber cable on the reel with an OTDR, to verify length and continuity. Fiber cables that

have been damaged in transit must be replaced. Contractor-installed fiber cable that proves to be defective will be replaced at the

contractor's expense.

2. Final Testing: After terminating optical fiber cables one of the individual fibers of each cable segment will be tested using an OTDR, both to

determine the installed length and continuity. All individual fibers of each cable segment will be tested using a power meter to determine the

actual loss. These readings will be taken at the 850 nm and 1300 nm windows for multimode and 1310 nm and 1550 nm windows for single

mode (if applicable). Testing will be in both directions. The final readings will be listed on the Optical Fiber Test Form. These readings must

not be higher than the "Optimal Attenuation Loss". The OAL will be calculated using the manufacturer's factory certified test results, (dB/km)

converted to the actual installed lengths plus the manufacturer's best published attenuation losses for the connector and/or splice installed on

this project. (0.20 for connectors and 0.10 for splices.) The OAL shall be used for comparison with the end to end power loss test results prior

to acceptance by the Owner.

E. Documentation: Contractor shall provide documentation to include test results and as_built drawings. All test results shall be submitted via

CD-ROM, formatted as PDF files from the test equipment. Summary reports are not acceptable.

1. Fiber Test Results: The results of the fiber optic cable tests shall be provided in the form of print_outs from the test equipment. Only original

signed copies will be acceptable. Test results to include at least: date/time of test, test type, number of connectors, number of splices, fiber

type, fiber length (feet), loss (in dB for both fiber and connectors) at all tested windows (see above), and margins (dB and/or percentages).

2. Workstation Cable: The results of the workstation cable tests shall be provided in the form of print_outs from the test equipment as PDF

documents.

3. As_Built Drawings: As_Built one_line and wiring diagrams, with terminations identified, wire color coding schedule, pullbox locations, and full

conduit/cable routing plans shall be provided as electronic AutoCAD .dwg file markups.

4. All documentation in this section must be provided to the Owner's IT department within 14 calendar days of substantial job completion. This

timeline is independent of other contract sections.

3.4 OWNER FURNISHED CONTRACTOR INSTALLED (OFCI) ITEMS

A. All wireless access points, MDF and IDF switches shall be furnished by the Owner and installed by the contractor.

B. All classroom wireless access points shall be installed on the ceiling, in the center of the room, unless noted otherwise on the drawings.

3.5 ACCEPTANCE

A. Acceptance of the Data Communications System, by Owner, shall be based on the results of testing, functionality, and the receipt of

documentation. With regard to testing, all fiber segments and all work station data cables must meet the criteria established in Section 3.3 above.

With regard to functionality, Contractor must demonstrate to Owner that 1 Gbps data signals can be successfully transmitted, bi_directionally,

from the MDF to and from some number of individual data outlets. The number of outlet locations to be tested shall be determined by Owner. With

regard to documentation, all required documentation shall be submitted to Owner.

B. Owner will not consider system complete and ready for use until all backbone and horizontal cable is terminated and successfully tested, all

patch cables have been provided and installed, and all station cables turned over to owner.

END OF SECTION
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FALCON ANSI F88 "DANE" 626

ARMSTRONG NO. 769

FOR UPDATED
HARDWARE
SCHEDULE 
SEE SHEET A0.3ps
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BARD:  W36HB-A05VPXXXXX WALL MOUNTED HEAT PUMP  
              36,000 BTUH COOLING, EER = 11.0  
              31,660 BTUH HEATING, COP = 3.3  
              1107 CFM @ .2" ESP, 380 LBS 
              230/ 208V - 1PH - 60 CY, MCA = 55A, MOP = 60A  
              WITH OPTIONAL COMM. VENTILATOR, 0-10V VARIABLE 
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