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SECTION 16010 - GENERAL PROVISIONS – ELECTRICAL WORK 
 

1. GENERAL 

 

A. The Instructions to Bidders, General and Special Conditions, and all other contract 

documents shall apply to the Electrical Contractor's work as well as to each of his Sub 

Contractor's work.  Each Contractor is directed to familiarize himself in detail with all 

documents pertinent to this Contract.  In case of conflict between these General 

Provisions and the General and/or Special Conditions, the affected Contractor shall 

contact the Engineer for clarification and final determination. 

 

B. Each Contractor shall be governed by any alternates, unit prices and Addendums or other 

required or implied contract instrument insofar as they may affect his part of the work.   

 

C. The work included in this division consists of the furnishing of all labor, equipment, 

transportation, excavation, supplies, material and appurtenances and performing all 

operations necessary for the satisfactory installation of complete and operating Electrical 

Systems indicated on the drawings and/or specified herein. 

 

D. Any materials, labor, equipment or services not mentioned specifically herein which may 

be necessary to complete or perfect any part of the Electrical Systems in a substantial 

manner, in compliance with the requirements stated, implied, or intended in the drawings 

and specifications, shall be included as part of this Contract.  With submission of bid, the 

Contractor shall give written notice of any materials or apparatus believed inadequate or 

unsuitable; in violation of laws, ordinances, rules or regulations of authorities having 

jurisdiction; and any necessary items of work omitted.  In the absence of such written 

notice, it shall be understood that the Contractor has included the cost of all required 

items in his bid, and that he will be responsible for the approved satisfactory functioning 

of the entire system without extra compensations. 

 

E. It is not the intent of this section of the specifications (or the remainder of the contract 

documents) to make any Contractor, other than the General Contractor (or Construction 

Manager, if applicable), responsible to the Owner, Architect and Engineer.  All 

transactions such as submittal of shop drawings, claimant of work under the various 

sections shall be the responsibility of the General Contractor or Construction Manager, if 

applicable. 

 

F. It is the intent of this Contract to deliver to the Owners a "like new" project once work is 

complete.  Although plans and specifications are complete to the extent possible, it shall 

be responsibility of the Contractors involved to remove and/or relocate or re-attach any 

existing or new systems which interfere with new equipment or materials to be installed 

by other trades without additional cost to the Owner. 

 

G. In general, whenever utilities are interrupted, either deliberately or accidentally, the 

Contractor shall work continuously to restore said service.  The Contractor shall provide 

tools, materials, skilled journeymen of his own and other trades as necessary and 

premium time as needed, all without requests for extra compensation to the Owner, 

unless other arrangements have been made through the Owner and Architect. 
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H. Definitions: 

 

(1) Electrical Contractor - Any Contractor whether bidding or working 

independently or under the supervision of a General Contractor, that is:  the one 

holding the Prime Contract, and/or Construction Manager and who installs any 

type of Electrical work, such as:  power, lighting, television, telecommunications, 

data, fiber optic, intercom, fire detection and alarm, security, video, underground 

or overhead electrical, etc. 

 

(2) Electrical Sub-Contractor - Each or any Contractor contracted to, or employed 

by, the Electrical Contractor for any work required by the Electrical Contractor. 

 

(3) Engineer - The Consulting Mechanical-Electrical Engineers either consulting to 

the Owner, Architect, other Engineers, etc. 

 

(4) Architect - The Architect of Record for the project, if any. 

 

(5) Furnish - Deliver to the site in good condition. 

 

(6) Provide - Furnish and install in complete working order. 

 

(7) Install - Install equipment furnished by others in complete working order. 

 

(8) Contract Documents - All documents pertinent to the quality and quantity of all 

work to be performed on the project.  Includes, but not limited to:  Plans, 

Specifications, Addenda, Instructions to Bidders, (both General and Sub-

Contractors), Unit Prices, Shop Drawings, Field Orders, Change Orders, Cost 

Breakdowns, Construction Manager's Assignments, Architect's Supplemental 

Instructions, Periodical Payment Requests, etc. 

 

I. Note: Any reference within these specifications to a specific entity, i.e., "Electrical 

Contractor" is not to be construed as an attempt to limit or define the scope of work for 

that entity or assign work to a specific trade or contracting entity.  Such assignments of 

responsibility are the responsibility of the Contractor or Construction Manager that is 

holding the prime contract, unless otherwise provided herein. 

 

2. INTENT 

 

A. It is the intention of these specifications and all associated drawings to call for finished 

work, tested, and ready for operation.  Wherever the word "provide" is used, it shall mean 

"furnish and install complete and ready for use." 

 

B. Minor details not usually shown or specified, but necessary for the proper installation and 

operation, shall be included in the work, the same as if herein specified or shown. 

 

 

3. ELECTRICAL DRAWINGS AND SPECIFICATIONS 
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A. The drawings are diagrammatic only and indicate the general arrangement of the systems 

and are to be followed insofar as possible.  If deviations from the layouts are necessitated 

by field conditions, detailed layouts of the proposed departures shall be submitted in 

writing to the Engineer for approval before proceeding with the work.  The Contract 

Drawings are not intended to show every vertical or horizontal offset which may be 

necessary to complete the systems.  Contractors shall, however, anticipate that additional 

offsets may be required and submit their bid accordingly. 

 

B. The drawings and specifications are intended to supplement each other.  No Contractor or 

supplier shall take advantage of conflict between them, or between parts of either, but 

should this condition exist, the Contractor or supplier shall request a clarification of the 

condition at least ten days prior to the submission of bids so that the condition may be 

clarified by Addendum.  If such a condition arises after work is started, the interpretation 

of the Engineer shall be the determining factor.  In all instances, unless modified in 

writing and agreed upon by all parties thereto, the Contract to accomplish the work shall 

be binding on the affected Contractor.  

 

C. The drawings and specifications shall be considered to be cooperative and complimentary 

and anything appearing in the specifications which may not be indicated on the drawings 

or conversely, shall be considered as part of the Contract and must be executed the same 

as though indicated by both. 

 

D. This Contractor shall make all his own measurements in the field and shall be responsible 

for correct fitting.  He shall coordinate this work with all other branches of work in such a 

manner as to cause a minimum of conflict or delay. 

 

E. The Engineer shall reserve the right to make minor adjustments in location of conduit, 

fixtures, outlets, switches, etc., where he considers such adjustments desirable in the 

interest of concealing work or presenting a better appearance.   

 

F. Each Contractor shall evaluate ceiling heights called for on Architectural Plans.  Where 

the location of Electrical equipment may interfere with ceiling heights, the Contractor 

shall call this to the attention of the Engineer in writing prior to making the installation.  

Any such changes shall be anticipated and requested sufficiently in advance so as to not 

cause extra work on the part of the Contractor or unduly delay the work. 

 

G. Should overlap of work between the various trades become evident, this shall be called to 

the attention of the Engineer.  In such event neither trade shall assume that he is to be 

relieved of the work which is specified under his branch until instructions in writing are 

received from the Engineer. 

 

H. The Electrical drawings are intended to show the approximate location of equipment, 

materials, etc.  Dimensions given in figures on the drawings shall take precedence over 

scaled dimensions and all dimensions whether given in figures or scaled shall be verified 

in the field.  In case of conflict between small and large scale drawings, the larger scale 

drawings shall take precedence. 
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I. The Electrical Contractor and his Sub Contractors shall review all drawings in detail as 

they may relate to his work (structural, architectural, site survey, mechanical, etc.).  

Review all drawings for general coordination of work, responsibilities, ceiling clearances, 

wall penetration points, chase access, fixture elevations, etc.  Make any pertinent 

coordination or apparent conflict comments to the Engineers at least ten days prior to 

bids, for issuance of clarification by written addendum. 

 

J. Where on any of the drawings a portion of the work is drawn out and the remainder is 

indicated in outline, or not indicated at all, the parts drawn out shall apply to all other like 

portions of the work.  Where ornament or other detail is indicated by starting only, such 

detail shall be continued throughout the courses or parts in which it occurs and shall also 

apply to all other similar parts of the work, unless otherwise indicated.  

 

K. Always check ceiling heights indicated on Architectural Drawings and Schedules and 

insure that these heights may be maintained after all mechanical and electrical equipment 

is installed.  If a conflict is apparent, notify the Engineer in writing for instructions. 

 

4. SHOP DRAWINGS 

 

A. Each Electrical Contractor shall submit to the Architect, within thirty (30) days after the 

date of the Contract, eight (8) sets of shop drawings and/or manufacturer's descriptive 

literature on all equipment required for the fulfillment of his contract.  Each shop drawing 

and/or manufacturer's descriptive literature shall have proper notation indicated on it and 

shall be clearly referenced so the specifications, schedules, light fixture numbers, panel 

numbers, etc., so that the Architect may readily determine the particular item the 

Contractor proposes to furnish.  All data and information scheduled, noted or specified 

shall be noted in red on the submittals.  The Contractor shall make any corrections or 

changes required and shall resubmit for final approval as outlined above.  Approval of 

such drawings, descriptive literature and/or schedules shall not relieve the Contractor 

from responsibility of deviation from drawings or specifications unless they have, in 

writing, directed the Architect's attention to such deviations at the time of submission of 

drawings, descriptive literature and schedules; nor shall it relieve them from 

responsibility for errors of any nature in shop drawings, descriptive literature and 

schedules.  The term "as specified" will not be accepted. 

 

B. If the Contractor fails to comply with the requirements set forth above, the Architect shall 

have the option of selecting any or all items listed in the specifications or on the 

drawings; and the Contractor will be required to furnish all materials in accordance with 

this list. 

 

C. It shall be noted that approval of shop drawings by the Engineer applies only to 

conformance with the design concept of the project and general compliance with the 

information given in the contract documents.  In all cases, the installing Contractor alone 

shall be responsible for furnishing the proper quantity of equipment and/or materials 

required, for seeing that all equipment fits the available space in a satisfactory manner 

and that piping, electrical and all other connections are suitably located. 

 

D. The Engineer's review and approval of shop drawings, schedules or other required 

submittal data shall not relieve the Contractor from responsibility for: the adaptability of 
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the equipment or materials to the project; compliance with applicable codes, rules, 

regulations; information that pertains to fabrication and installation; dimensions and 

quantities; electrical characteristics; and coordination of the work with all other trades 

involved in this project.  Nor shall it relieve him from responsibility for error in shop 

drawings or schedules. 

 

E. No final rough-in, connections, etc. shall be accomplished until approved equipment shop 

drawings are in the hands of the Contractors concerned.  It shall be each Contractor's 

responsibility to obtain approved shop drawings and to make all connections, etc. in the 

neatest and most workmanlike manner possible.  Each Contractor shall coordinate with 

all the other Contractors having any connections, roughing-in, etc. to the equipment. 

 

F. All shop drawings are to be reviewed and stamped by the Contractor prior to submission 

to the Architect/Engineer to ensure general compliance with the specified equipment.  

 

NOTE: Any shop drawings received without being reviewed and stamped by the 

Contractor shall be returned Rejected without engineering review. 

 

G. In accord with the provisions specified hereinbefore, shop drawings, descriptive literature 

and schedules shall be submitted on each of the following: 

 

• Light Fixtures  

• Lighting Control System Equipment 

• Switchboards and panelboards 

• Disconnect Switches 

• Wiring Devices 

• Floor Boxes 

• Fire Alarm System Equipment 

• Security System Equipment 
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5. SPECIAL WRENCHES, TOOLS AND KEYS 

 

A. Each Electrical Contractor shall provide, along with the equipment provided, any special 

wrenches or tools necessary to dismantle or service equipment or appliances installed by 

him.  Wrenches shall include necessary keys, handles and operators for valves, cocks, etc. 

and keys to electrical panels, emergency generators, the alarm pull boxes and panels, etc.  

At least two of any such special wrench keys, etc. shall be turned over to the Architect 

prior to completion of the project. 

 

6. FIRE ALARM SHOP DRAWINGS 

 

A. The Contractor and equipment supplier shall submit to the Architect/Engineer, complete 

fire alarm system shop drawings complete with catalog cuts, descriptive literature and 

complete system wiring diagrams for their approval prior to submittal to the State 

Department of Housing, Buildings and Construction for their review and approval. 

 

B. Prior to installation, the Contractor and equipment supplier shall submit to the State 

Department of Housing, Buildings and Construction, for their review and approval, 

complete Fire Alarm shop drawings and specifications. The documents shall show the 

location and number of alarm-initiating devices and alarm notification appliances, and 

shall provide a description of all equipment to be used, proposed zoning, a list of 

auxiliary functions, (i.e. HVAC shutdown), location of the control panel and annunciator, 

and a complete sequence of operation for the system.  

 

C. No installation of the Fire Alarm System shall be allowed until approval has been 

obtained from the State Department of Housing, Buildings and Construction. Any 

installation that has been performed prior to obtaining approval shall be the 

responsibility of the installing Contractor. Any rework required to repair and/or 

replace any part of the system already installed, in order to obtain approval from 

the State, shall be performed at the Contractor’s expense.  

 

7. MAINTENANCE AND OPERATION MANUALS 

 

A. Upon substantial completion of the project, the Electrical Contractor shall deliver to the 

Engineers (in addition to the required Shop Drawings) three (3) complete copies of 

operation and maintenance instructions and parts lists for all equipment provided.  These 

documents shall be at least to include: 

 

(1)  Manufacturer’s Catalog Sheets. 

   

(2)  Detailed operating instructions. 

 

(3)  Detailed maintenance instructions including preventive maintenance schedules. 

 

(4)  Manufacturer’s Warranty Information. 

 

(5) Parts list(s) along with addresses and phone numbers indicating where parts may 

be purchased. 
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8. EXAMINATION OF SITE AND CONDITIONS 

 

A. Each Contractor shall inform himself of all of the conditions under which the work is to 

be performed, the site of the work, the structure of the ground, the obstacles that may be 

encountered, the availability and location of necessary facilities and all relevant matters 

concerning the work.  All Contractors shall carefully examine all Drawings and 

Specifications and inform themselves of the kind and type of materials to be used 

throughout the project and which may, in any way, affect the execution of his work.   

 

B. Each Contractor shall fully acquaint himself with all existing conditions as to ingress and 

egress, distance of haul from supply points, routes for transportation of materials, 

facilities and services, availability of temporary or permanent utilities, etc.  His work 

shall cover all expenses or disbursements in connection with such matters and conditions.  

Each Contractor shall verify all work shown on the drawings and conditions at the 

site, and shall report in writing to the Engineer ten days prior to bid, any apparent 

omissions or discrepancies in order that clarifications may be issued by written 

addendum.  No allowance is to be made for lack of knowledge concerning such 

conditions after bids are accepted. 

 

9. EQUIPMENT AND MATERIALS SUBSTITUTIONS OR DEVIATIONS 

 

A. When any Contractor requests approval of substitute materials and/or equipment, and 

when under an approved formal alternate proposal, it shall be understood and agreed that 

such substitution, if approved, will be made without additional cost regardless of changes 

in connections, spacing, service, mounting, etc.  In all cases where substitutions affect 

other trades, the Contractor offering such substitutions shall advise all such Contractors 

of the change and shall reimburse them for all necessary changes in their work.  Any 

drawings, Specifications, Diagrams, etc., required to describe and coordinate such 

substitutions or deviations shall be professionally prepared at the responsible Contractor's 

expense.  Special Note: Approval of Shop Drawings by the Engineer does not absolve the 

Contractor of this responsibility. 

 

B. Notwithstanding any reference in the specifications to any article, device, product, 

material, fixture, form, or type of construction by name, make, or catalog number, such 

reference shall be interpreted as establishing a standard of quality and shall not be 

construed as limiting competition.  Each Contractor, in such cases, may, at his option, use 

any article, device, product, material, fixture, form, or type of construction which in the 

judgment of the Engineer is equivalent to that specified, provided the provisions of 

paragraph (A) immediately preceding are met.  Substitutions shall be submitted to the 

Engineer a minimum of ten days prior to bid date for approval to bid in written form 

through addenda or other method selected by the Engineer.  If prevailing laws of cities, 

towns, states or countries are more stringent than these specifications regarding such 

substitutions, then those laws shall prevail over these requirements. 

 

C. Wherever any equipment and material is specified exclusively only such items shall be 

used unless substitution is accepted in writing by the engineers. 

 

D. Each Contractor shall furnish along with his proposal a list of specified equipment and 

materials which he proposes to provide.  Where several makes are mentioned in the 

Specifications and the Contractor fails to state which he proposes to furnish, the Engineer 

shall have the right to choose any of the makes mentioned without change in price. 



      
 

16010 – GENERAL PROVISIONS FOR ELECTRICAL WORK 16010 - 8 

 

10. SUPERVISION OF WORK 

 

A. Each Contractor and his Sub-Contractors shall personally supervise the work or have a 

competent superintendent that is approved by the Engineers on the project site at all times 

during progress of the work, with full authority to act for him in matters related to the 

project. 

 

11. CODES, RULES, PERMITS, FEES, REGULATIONS, ETC. 

 

A. The Contractor shall give all necessary notices to the engineer before request for 

acceptance and final payment for the work.   

 

B. Ignorance of Codes, Rules, regulations, utility company requirements, laws, etc., shall not 

diminish or absolve Contractor's responsibilities to provide and complete all work in 

compliance with such. 

 

C. The Contractor shall include in the work, without extra cost to the Owner, any labor, 

materials, services, apparatus or drawings required in order to comply with all applicable 

laws, ordinances rules and regulations, whether or not shown on drawings and/or 

specified.  

 

D. All materials furnished, and all work installed shall comply with the current edition of the 

National Electrical Codes, National Fire Codes of the National Fire Protection 

Association, the requirements of local utility companies, and with the requirements of all 

governmental agencies or departments having jurisdiction. 

 

E. All material and equipment for the electrical systems shall bear the approval label, or 

shall be listed by the Underwriters' Laboratories, Incorporated.  Listings by other testing 

agencies may be acceptable with written approval by the Engineer. 

 

F. All electrical work is to be constructed and installed in accordance with plans and 

specifications which have been approved in their entirety and/or reflect any changes 

requested by the State Fire Marshal, as applicable or required.  Electrical work shall not 

commence until such plans are in the hands of the Electrical Contractor. 

 

G. The Contractor shall insure that his work is accomplished in accord with OSHA 

Standards and/or any other applicable government requirements. 

 

H. Where conflict arises between any code and the plans and/or specifications, the code shall 

apply except in the instance where the plans and specifications exceed the requirements 

of the code.  Any changes required as a result of these conflicts shall be brought to the 

attention of the Architect at least ten working days prior to bid date, otherwise the 

Contractor shall make the required changes at his own expense.  The provisions of the 

codes constitute minimum standards for wiring methods, materials, equipment and 

construction and compliance therewith will be required for all electrical work, except 

where the drawings and specifications require better materials, equipment, and 

construction than these minimum standards, in which case the drawings and 

specifications shall be the minimum standards. 
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12. COST BREAKDOWNS 

 

A. Within thirty days after acceptance of the Contract, each Contractor is required to furnish 

to the Architect one copy of a detailed cost breakdown on each respective area of work.  

These cost breakdowns shall be made on forms provided or approved by the Architect.  

Payments will not be made until satisfactory cost breakdowns are submitted. 

 

13. GUARANTEES AND WARRANTIES 

 

A. Each Electrical Contractor shall unconditionally guarantee all equipment, apparatus, 

materials, and workmanship entering into this Contract to be the best of its respective 

kind and shall replace all parts at his own expense, which are proven defective within one 

year from final acceptance of the work by the Engineer.  The effective date of completion 

of the work shall be the date of the Engineer's Certificate of Substantial Completion.   

 

B. Items of equipment which have longer guarantees, as called for in these specifications, 

such as generators, engines, batteries, transformers, etc., shall have warranties and 

guarantees completed in order, and shall be in effect at the time of final acceptance of the 

work by the Engineer.  The Contractor shall present the Engineer with such warranties 

and guarantees at the time of final acceptance of the work.  The Engineer shall then 

submit these warranties, etc. to the Owner.  The Owner reserves the right to use 

equipment installed by the Contractor prior to date of final acceptance.  Such use of 

equipment shall in no way invalidate the guarantee except that Owner shall be liable for 

any damage to equipment during this period due to negligence of his operator or other 

employee. 

 

14. INSPECTION, APPROVALS AND TESTS 

 

A. Before requesting a final inspection from the Architect, each Contractor shall thoroughly 

inspect his installation to assure that the work is complete in every detail and that all 

requirements of the Contract Documents have been fulfilled.  Failure to accomplish this 

portion of the Contract may result in charges from the Architect and/or Engineers for 

unnecessary and undue work on their part. 

 

B. The Contractor shall provide as a part of this contract electrical inspection by a competent 

Electrical Inspection Agency, licensed to provide such services in the State of Kentucky.  

The name of this agency shall be included in the list of materials of the Form of Proposal 

by the Contractor.  All costs incidental to the provision of electrical inspections shall be 

borne by the Electrical Contractor. 

 

C. The Contractor shall advise the Inspection Agency in writing with an information copy of 

the correspondence to the Architect when he anticipates commencing work.  Failure of 

the Inspection Agency to inspect the work in the stage following and submit the related 

reports may result in the Contractor's having to expose concealed work not so inspected.  

Such exposure will be at the expense of the responsible Contractor. 

 

D. An inspection shall be scheduled for rough as well as finished work.  The rough 

inspection shall be divided into as many inspections as may become necessary to cover 

all roughing-in without fail and a report of each such inspection visit shall be submitted 

to the Architect and the Contractor within three days of the inspection. 
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E. Approval by an Inspector does not relieve the Contractor from the responsibilities of 

furnishing equipment having a quality of performance equivalent to the requirements set 

forth in these plans and specifications.  All work under this contract is subject to the 

inspection and approval of the Architect and/or Engineer, whose decision is binding. 

 

F. Before final acceptance, the Contractor shall furnish three copies of the certificates of 

final approval by the Electrical Inspector to the Engineer and one copy to the State Fire 

Marshal's Office, as applicable.  Final payment for the work shall be contingent upon 

completion of this requirement. 

 

G. The Contractor shall test all wiring and connections for continuity and grounds before 

equipment and fixtures are connected and when indicated or required, demonstrate by 

Megger Test the insulation resistance of any circuit or group of circuits.  Where such tests 

indicate the possibility of faulty insulation, locate the point of such fault, pull out the 

conductor at fault, replace same with new and demonstrate by further test the elimination 

of such fault.   

 

 

15. CHANGES IN ELECTRICAL WORK 

 

 REFER TO GENERAL AND SPECIAL CONDITIONS. 

 

16. CLAIMS FOR EXTRA COST 

 

 REFER TO GENERAL AND SPECIAL CONDITIONS. 

 

 

17. SURVEYS, MEASUREMENTS AND GRADES 

 

A. The Contractor shall lay out his work and be responsible for all necessary lines, levels, 

elevations and measurements.  He must verify the figures shown on the drawings before 

laying out the work and will be held responsible for any error resulting from his failure to 

do so. 

 

B. The Contractor shall base all measurements, both horizontal and vertical from established 

bench marks.  All work shall agree with these established lines and levels.  Verify all 

measurements at site and check the correctness of same as related to the work. 

 

C. Should the Contractor discover any discrepancy between actual measurements and those 

indicated, which prevents following good practice or the intent of the drawings and 

specifications, he shall notify the Engineer through normal channels of job 

communication and shall not proceed with his work until he has received instructions 

from the Engineer. 

 

 

18. GENERAL GUIDELINES FOR SUBSURFACE ACTIVITY 

 

A. Each Electrical Contractor's attention is directed particularly to ”Section 4.- General” this 

section and all other contract documents as they may apply to his work. 
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B. Each Electrical Contractor shall include all excavating, filling, grading and related items 

required to complete his work as shown on the drawings and specified herein. 

 

C. Electrical distribution lines and underground telephone or TV cables shall, in no case, be 

placed in the same trench with sanitary, storm, domestic or fire protection water lines.  

Phone cable may, at the Contractor's option, and if acceptable to both utility companies, 

be placed in a common trench with power lines if 8" of earth separation is maintained.  

T.V. cable shall, in all cases, be placed in a separate trench with two feet separation from 

electrical power lines. 

 

D. Depths of bury shall be as indicated on the drawings. 

 

19. SUBSURFACE DATA 

 

A. Subsurface investigations have been made and the results shown on the drawings.  The 

information was obtained primarily for use in preparing foundation design.  Each 

Electrical Contractor may draw his own conclusions there from.  No responsibility is 

assumed by the Owner for subsoil quality or conditions other than at the locations and at 

the time investigations were made.  No claim for extra compensation, or for extension of 

time, will be allowed on account of subsurface conditions inconsistent with the data 

shown. 

 

B. Materials to be excavated shall be unclassified, and shall include earth, rock, or any other 

material encountered in the excavation to the depth and extent indicated on the drawings 

and specified herein.  No adjustment in the Contract sum will be made on account of the 

presence or absence of rock, shale, or other materials encountered in the excavating. 

 

20. BENCH MARKS AND MONUMENTS 

 

A. Maintain carefully all bench marks, monuments and other referenced points. If disturbed 

or destroyed, replace as directed. 

 

21. EXCAVATION 

 

A. Each Electrical Contractor shall accept the site as he finds it and remove all trash, rubbish 

and material from the site prior to starting excavation for his work. 

 

B. Excavate trenches to sufficient width and depth for proper installation of the work and 

where required, smooth the bottom on the trench with hand tools. 

 

C. The removal of rock shall be accomplished by use of hand or power tools only.  Blasting 

shall not be permitted unless authorized in writing by the Architect.  Any damage to 

existing structures, exterior services or rock intended for bearing, shall be corrected at the 

responsible Contractor's expense. 

 

D. Keep trenches free from water while construction therein is in progress. Under no 

circumstances lay conduit or cable in water.  Pumping or bailing water from this 

Contractor's trenches, which is required during construction shall be accomplished at his 

expense. 
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E. In no case shall excavation work be accomplished that will damage in any way the new 

structure, existing structures, equipment, etc.  Each Contractor shall take the necessary 

steps to prevent flow of eroded earth by water or landslide onto the property of others, or 

against the structures.  The repair of all such damage, or any other damage incurred in the 

course of excavation, shall be borne by the responsible Contractor. 

 

22. BACKFILL 

 

A. Backfill shall be accomplished with clean debris free earth and the new earth tamped at 

12" intervals so as to avoid earth sinks along the trench.  The responsible Contractor will 

be required to return to the project and fill any sunken areas along the route of his work. 

 

B. Backfill trenches only after conduit and cable have been inspected, tested, and locations 

of pipe lines have been recorded on "record" drawings. 

 

C. The backfill below paved areas shall be brought to proper grade to receive the sub-base 

and paving.  No paving shall be placed on uncompacted fill. 

 

D. The backfill below the sod (or seeded) areas shall be brought to within six inches of 

finished grade.  The remaining six inches shall be backfilled with clean soil. 

 

23. TEMPORARY USE OF EQUIPMENT 

 

A. The permanent electrical equipment, when installed, may be used for temporary services, 

subject to an agreement between the Contractors involved, the Owner, and with the 

consent of the Engineer.  Should the permanent systems be used for this purpose, these 

Contractors shall pay for all temporary connections required and any replacements 

required due to damage without cost, leaving the same in "as new" condition. 

 

B. Permission to use the permanent equipment does not relieve the Contractors who utilize 

this equipment from the responsibility for any damages to the building construction 

and/or equipment which might result because of its use. 

 

24. TEMPORARY SERVICES 

 

A. The Contractor shall arrange with the General Contractor or Construction Manager for 

temporary electrical and other services which he may require to accomplish his work. 

 

25. RECORD DRAWINGS 

 

A. The Contractor shall insure that any deviations from the design are being recorded daily 

or as necessary on record drawings being maintained by the Contractor.  Dimensions 

from fixed, visible permanent lines or landmarks shown in vertical and horizontal ways 

shall be utilized.  The Engineer shall review the as-built documents from time to time to 

insure compliance with this requirement.  Compliance shall be a requirement for final 

payment.  Pay particular attention to the location of underfloor or underground exterior 

in-contract or utility-owned or leased service lines, main switches and other 

appurtenances important to the maintenance and safety of the Electrical System. 
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26. MATERIALS AND WORKMANSHIP 

 

A. All electrical equipment, materials and articles incorporated in the work shall be new and 

of comparable quality to that specified.  All workmanship shall be first-class and shall be 

performed by electricians skilled and regularly employed in their respective trades.  The 

Contractor shall determine that the equipment he proposes to furnish can be brought into 

the building(s) and installed within the space available.  All equipment shall be installed 

so that all parts are readily accessible for inspection, maintenance, replacement, etc.  

Extra compensation will not be allowed for relocation of equipment for accessibility or 

for dismantling equipment to obtain entrance into the building(s). 

 

B. All conduit and/or conductors shall be concealed in or below walls, ceilings or floors 

unless otherwise noted.  All fixtures, devices and wiring that are required shall be 

installed to make up complete systems as indicated on the drawings and specified herein. 

 

C. All materials, where applicable, shall bear Underwriters' Laboratories label or that of 

another Engineer-approved testing agency, where such a standard has been established. 

D. Each length of conduit, wireway, duct, conductor, cable, fitting, fixture and device used 

in the electrical systems shall be stamped or indelibly marked with the makers mark or 

name. 

 

E. All electrical equipment shall bear the manufacturer's name and address and shall indicate 

its electrical capacity and characteristics. 

 

F. All electrical materials, equipment and appliances shall conform to the latest standards of 

the National Electrical Manufacturers Association (NEMA) and the National Board of 

Fire Underwriters (NBFU) and shall be approved by the Owner's insuring agency if so 

required. 

 

27. QUALIFICATIONS OF WORKMEN 

 

A. All electrical work shall be accomplished by qualified workmen competent in the area of 

work for which they are responsible.  Untrained and incompetent workmen as evidenced 

by their workmanship shall be relieved of their responsibilities in those areas.  The 

Engineer shall reserve the right to determine the quality of workmanship of any workman 

and unqualified or incompetent workmen shall refrain from work in areas not satisfactory 

to him.  Requests for relief of a workman shall be made through the normal channels of 

responsibility established by the Architect or the contract document provisions.  

 

B. All electrical work shall be accomplished by Journeymen electricians under the direct 

supervision of a licensed Electrician.  All applicable codes, utility company regulations, 

laws and permitting authority of the locality shall be fully complied with by the 

Contractor. 

 

C. Special electrical systems, such as Fire Detection and Alarm Systems, Communications 

Systems, Telecommunications or Data Systems, Television or Video Systems, Special 

Electronic Systems, Control Systems, etc., shall be installed by approved workmen 

normally engaged or employed in these respective trades.  As an exception to this, where 

small amounts of such work are required and are, in the opinion of the Engineer, within 

the competency of workmen directly employed by the Contractor involved, they may be 

provided by this Contractor. 
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28. CONDUCT OF WORKMEN 

 

A. The Contractor shall be responsible for the conduct of all workmen under his supervision.  

Misconduct on the part of any workmen to the extent of creating a safety hazard, or 

endangering the lives and property of others, shall result in the prompt relief of that 

workman.  The consumption or influence of alcoholic beverages, narcotics or illegally 

used controlled substances on the jobsite is strictly forbidden. 

 

29. COOPERATION AND COORDINATION BETWEEN TRADES 

 

A. The Contractor is expressly directed to read the General Conditions and all detailed 

sections of these specifications for all other trades and to study all drawings applicable to 

his work, including Architectural, Mechanical and Structural Drawings, to the end that 

complete coordination between trades will be effected.  Each Contractor shall make 

known to all other affected trades the intended positioning of materials and equipment 

and intended order of work.  Coordinate all work with that of other trades and proceed 

with the installation in such a manner as to assure no delays to other trades.  Similarly, 

determine the intended locations and sizes of equipment, roughing-in requirements and 

equipment which is to be provided by others, but is to be connected by each Electrical 

Contractor.  Failure of the responsible Contractor to make known his needs and to 

determine the requirements of others will not be cause for additional compensation to 

correct interferences which could have been avoided by proper coordination. 

 

B. Each Electrical Contractor shall be responsible for coordination with the General 

Contractor, equipment suppliers, manufacturers, Mechanical Contractor(s), etc., to insure 

that necessary provisions for connections, operational switches, disconnect switches, 

fused disconnects, etc., for electrically operated equipment provided under other 

divisions of the specifications, or called for on the plans, or required by codes are made. 

 

C. If any discrepancies occur between accompanying drawings and these specifications and 

drawings and specifications covering other Contracts, each trade shall report such 

discrepancies to the Engineer far enough in advance so that a workable solution can be 

presented.  No extra payment will be allowed for relocation of conduit, wireway, bus 

duct, conductors, equipment, etc., not installed in accordance with the above instructions, 

and which interfere with work and equipment of other trades. 

 

D. In areas where air diffusers and lighting fixtures are to be installed, the Mechanical 

Trades, the Electrical Trade and the General Trades shall coordinate the location of their 

respective construction and installations to as to provide a combined symmetrical 

arrangement that is acceptable to the Engineer and Architect. 

 

30. PROTECTION OF EQUIPMENT 

 

A. The Contractor shall be entirely responsible for all material and equipment furnished by 

him in connection with his work and special care shall be taken to properly protect all 

parts thereof from damage during the construction period.  Such protection shall be by a 

means acceptable to the Engineer.  All roughed-in conduits shall be properly plugged or 

capped during construction in a manner approved by the Engineer.  Equipment damaged 

while stored on site either before or after installation shall be repaired or replaced (as 

determined by the Engineer) by the responsible Contractor. 
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31. CONCRETE WORK 

 

A. The Contractor shall be responsible for the provision of all concrete work required for the 

installation of any of his systems or equipment.  If this work is provided by another trade, 

it will not relieve the Electrical Contractor of his responsibilities relative to dimensions, 

quality of workmanship, locations, etc.  In the absence of other concrete specifications, 

all concrete related to Electrical work shall be 3000 PSI minimum compression strength 

at 28 days curing and shall conform to the standards of the American Concrete Institute 

Publication ACI-318.  Heavy equipment shall not be set on pads for at least seven days 

after pour. 

 

B. All concrete pads shall be complete with all pipe sleeves, embeds, anchor bolts, 

reinforcing steel, concrete, etc., as required.  Pads larger than 18" in width shall be 

reinforced with minimum #4 round bars on 6" centers both ways.  All reinforcing steel 

shall be per ASTM requirements, tied properly, lapped 18 bar diameters and supported 

appropriately up off form, slab or underlayment.  Bars shall be approximately 3" above 

the bottom of the pad with a minimum 2" cover. All parts of pads and foundations shall 

be properly rodded or vibrated.  If exposed parts of the pads and foundations are rough or 

show honeycomb after removing forms properly adhered repairs shall be made.  If 

structural integrity is violated, the concrete shall be replaced.  All surfaces shall be 

rubbed to a smooth finish.  

 

Special Note: All pads and concrete lighting standard bases shall be crowned slightly in center 

to avoid water ponding beneath equipment. 

 

C. In general, concrete pads for small equipment shall extend 6" beyond the equipment's 

base dimensions.  For large equipment with service access panels, extend pads 18" 

beyond base or overall dimensions to allow walking and servicing space at locations 

requiring service access. 

 

D. Exterior concrete pads shall be 4" minimum above grade and 4" below grade on a tamped 

4" dense grade rock base unless otherwise noted or required by utility company.  Surfaces 

of all foundations and bases shall have a smooth finish with three-quarter inch radius or 

chamfer on exposed edges, troweled or rubbed smooth.  Be certain all exterior pads are 

crowned approximately 1/8" per foot of slope from center for drainage. 

 

32. RESTORATION OF NEW OR EXISTING SHRUBS, PAVING, ETC. 

 

A. The Contractor shall restore to their original condition all paving, curbing surfaces, 

drainage ditches, structures, fences, shrubs, existing or new building surfaces and 

appurtenances, and any other items damaged or removed by his operations.  Replacement 

and repairs shall be in accordance with good construction practice and shall match 

materials employed in the original construction of the item to be replaced.  All repairs 

shall be to the satisfaction of the Engineer, and in accord with the Architect's standards 

for such work, as applicable. 

 

33. MAINTENANCE OF EXISTING UTILITIES AND LINES 

 

A. The locations of all piping, conduits, cables, utilities and manholes existing, or otherwise, 

that come within the contract construction site, shall be subject to continuous 
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uninterrupted maintenance with no exception unless the Owner of the utilities grants 

permission to interrupt same temporarily, if need be.  Provide one week's written notice 

to Engineer, Architect and Owner prior to interrupting any utility service or line.  Also 

see Article 4. - General, this section. 

 

B. Known utilities and lines as available to the Engineer are shown on the drawings.  

However, it is additionally required that, prior to any excavation being performed, each 

Contractor ascertain that no utilities or lines, known or unknown, are endangered by the 

excavation. 

 

C. If the above-mentioned utilities or lines occur in the earth within the construction site, the 

Contractor shall first probe and make every effort to locate the lines prior to excavating in 

the respective area. 

 

D. Cutting into existing utilities and services shall be done in coordination with and as 

designated by the Owner of the utility.  The Contractor shall work continuously to restore 

service(s) upon deliberate or accidental interruption, providing premium time and 

materials as needed without extra claim to the Owner. 

 

E. The Contractor shall repair to the satisfaction of the Engineer any surface or subsurface 

improvements damaged during the course of the work, unless such improvement is 

shown to be abandoned or removed. 

 

F. Machine excavation shall not be permitted within ten feet of existing gas or fuel lines.  

Hand excavate only in these areas, in accord with utility company, agency or other 

applicable laws, standards or regulations. 

 

G. Protect all new or existing lines from damage by traffic, etc. during construction. 

 

H. Protect existing trees, indicated to remain with fencing or other approved method.  Hold 

all new subsurface lines outside the drip line of trees, offsetting as necessary to protect 

root structures.  Refer to planting or landscaping plans, or in their absence, consult with 

the Architect. 

 

34. CUTTING, PATCHING AND REPAIRING 

 

A. Each Electrical Contractor shall be responsible for all openings, sleeves, trenches, etc. 

that he may require in floors, roofs, ceilings, walls, etc. and shall coordinate all such work 

with the General Contractor and all other trades.  He shall Coordinate with the General 

Contractor any openings which he is to provide before submitting a bid proposal in order 

to avoid conflict and disagreement during construction.  Improperly located openings 

shall be reworked at the expense of the responsible Contractor. 

 

B. Each Electrical Contractor shall plan his work ahead and shall place sleeves, frames or 

forms through all walls, floors and ceilings during the initial construction, where it is 

necessary for conduit, bus duct, conductors, wireways, etc. to go through; however, when 

this is not done, this Contractor shall do all cutting and patching required for the 

installation of his work, or he shall pay other trades for doing this work when so directed 

by the Architect.  Any damage caused to the buildings by the workmen of the responsible 

Contractor must be corrected or rectified by him at his own expense. 
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C. Each Electrical Contractor shall cut holes in casework, equipment panels, etc. (if any), as 

required to pass pipes in and out. 

 

D. Each Electrical Contractor shall notify other trades in due time where he will require 

openings of chases in new concrete or masonry.  He shall set all concrete inserts and 

sleeves for his work.  Failing to do this, he shall cut openings for his work and patch 

same as required at his own expense. 

 

E. Openings in slabs and walls shall be cut with core drill.  Hammer devices will not be 

permitted.  Edges of trenches and large openings shall be scribe cut with a masonry saw. 

 

F. Cast iron sleeves shall be installed through all walls where pipe enters the building below 

grade.  Sleeves shall be flush with each face of the wall and shall be sufficiently larger 

than the entering pipe to permit thorough caulking with lead and oakum between pipe and 

sleeve for waterproofing. 

 

G. In all cases, sleeves shall be at least two pipe sizes larger than nominal pipe diameter. 

 

H. Sleeves passing through roof or exterior wall or where there is a possibility of water 

leakage and damage shall be caulked water tight for horizontal sleeves and flashed and 

counter-flashed with lead (4 lb.) or copper and soldered to the piping, lapped over sleeve 

and properly weather sealed. 

 

I. All rectangular or special shaped openings in plaster, stucco or similar materials 

including gypsum board shall be framed by means of plaster frames, casing beads, wood 

or metal angle members as required.  The intent of this requirements is to provide smooth 

even termination of wall, floor and ceiling finishes as well as to provide a fastening 

means for lighting fixtures, panels, etc.  Lintels shall be provided where indicated over all 

openings in bearing walls, etc. 

 

J. No cutting is to be done at points or in a manner that will weaken the structure and 

unnecessary cutting must be avoided.  If in doubt, contact the Architect. 

 

K. Each Electrical Contractor shall be responsible for properly shoring, bracing, supporting, 

etc. any existing and/or new construction to guard against cracking, settling, collapsing, 

displacing or weakening while openings are being made.  Any damage occurring to the 

existing and/or new structures, due to failure to exercise proper precautions or due to 

action of the elements, shall be promptly and properly made good to the satisfaction of 

the Architect. 

 

L. All work improperly done or not done at all as required by the Electrical trades in this 

section will be performed by the General Contractor at the direction of the Contractor 

whose work is affected.  The cost of this work shall be paid for by the Contractor 

responsible. 
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35. SMOKE AND FIRE PROOFING 

 

A. The Contractor shall not penetrate rated fire walls, ceilings or floors with conduit, cable, 

bus duct, wireway or other raceway system unless all penetrations are protected in a code 

compliant manner which maintains the rating of the assembly. Smoke and firestop all 

openings made in walls, chases, ceiling and floors.  Patch all openings around conduit, 

wireway, bus duct, cable tray, etc., with appropriate type material to smoke stop walls 

and provide needed fire rating at fire walls and floors. 

 

B. Smoke and fire proofing materials and method of application shall be approved by the 

local authority having jurisdiction. Submit shop drawings to Engineer for approval on 

materials to be used and method of installation. 

 

C. Provide firestop systems that are produced and installed to resist the spread of fire 

according to requirements indicated, resist passage of smoke and other gasses, and 

maintain original fire-resistance rating of construction assembly. 

 

D. Provide firestop systems with F-ratings, and T-ratings, indicated, as determined per 

ASTM E814, but not less than that equaling or exceeding fire-resistance ratings of the 

construction assembly. 

 

36. QUIET OPERATION, SUPPORTS, VIBRATION AND OSCILLATION 

 

A. All work shall operate under all conditions of load without any objectionable sound or 

vibration, the performance of which shall be determined by the Engineer.  Noise from 

moving machinery or vibration noticeable outside of room in which it is installed, or 

annoyingly noticeable noise or vibration inside such room, will be considered 

objectionable.  Sound or vibration conditions considered objectionable by the Engineer 

shall be corrected in an approved manner by the Contractor (or Contractors responsible) 

at his expense. 

 

B. All equipment subject to vibration and/or oscillation shall be mounted on vibration 

supports suitable for the purpose of minimizing noise and vibration transmission, and 

shall be isolated from external connections such as piping, ducts, etc., by means of 

flexible connectors, vibration absorbers or other approved means.  Surface mounted 

equipment such as panels, switches, etc., shall be affixed tightly to their mounting 

surface. 

 

C. The Contractor shall provide supports for all equipment furnished by him using an 

approved vibration isolating type as needed.  Supports shall be liberally sized and 

adequate to carry the load of the equipment and the loads of attached equipment, piping, 

etc.  All equipment shall be securely fastened to the structure either directly or indirectly 

through supporting members by means of bolts or equally effective means.  No work 

shall depend from the supports or work of unrelated trades unless specifically authorized 

in writing by the Architect or Engineer. 

 

37. FINAL CONNECTIONS TO EQUIPMENT 

 

A. The roughing-in and final connections to all electrically operated equipment furnished 

under this and all other sections of these specifications, or by others, shall be included in 

the Contract and shall consist of furnishing all labor and materials for connection.  The 
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Contractor shall carefully coordinate with equipment suppliers, manufacturer 

representatives, the vendor or other trades to provide complete electrical and dimensional 

interface to all such equipment (kitchen, hoods, mechanical equipment, panels, 

refrigeration equipment, Owner’s equipment, etc.). 

 

38. WELDING 

 

A. The Contractor shall be responsible for quality of welding done by his organization and 

shall repair or replace any work not done in accordance with the Architect's or structural 

Engineer's specifications for such work.  If required by the Engineer, the responsible 

Contractor shall cut at least three welds during the job for X-raying and testing via an 

Engineer-approved method.  These welds are to be selected at random and shall be tested 

as a part of the responsible Contractor's work.  Certification of these tests and X-rays 

shall be submitted, in triplicate, to the Engineer.  In case a faulty weld is discovered, the 

Contractor shall be required to furnish additional tests until satisfactory results are 

obtained. 

 

39. ACCESSIBILITY 

 

A. The Contractor shall be responsible for the sufficiency of the size of shafts and chases, 

the adequate clearance in double partitions and suspended ceilings for the proper 

installation of his work.  He shall cooperate with the General Contractor (or Construction 

Manager) and all other Contractors whose work is in the same space, and shall advise 

each Contractor of his requirements.  Such spaces and clearances shall, however, be kept 

to the minimum size required to ensure adequate clearance and access. 

 

B. The Contractor shall locate all equipment which must be serviced, operated, or 

maintained in fully accessible positions.  Equipment shall include but not be limited to 

junction boxes, pull boxes, contactors, panels, disconnects, controllers, switchgear, etc.  

Minor deviations from drawings may be made to allow for better accessibility, and any 

change shall be approved where the equipment is concealed. 

 

C. Each Contractor shall provide the access panels for each concealed junction box, pull 

box, fixtures or electrical device requiring access or service as shown on Engineer's plans 

or as required.  Locations of these panels shall be identified in sufficient time to be 

installed in the normal course of work.  All access panels shall be installed in accord with 

the Architect's standards for such work. 

 

D. Access Doors; in Ceilings or Walls: 

 

(1) Manufacturers: Titus, Kreuger, Milcor or approved equivalent. 

 

(2) Installation in mechanical, electrical, or service spaces: 

14 gauge aluminum brushed satin finish, 1" border. 

 

(3) Installation in finished areas: 

14 gauge primed steel with 1" border to accept the architectural finishes 

specified for the space.  Confirm these provisions with the Architect 

prior to obtaining materials or installing any such work. 

 

40. ELECTRICAL CONNECTIONS 
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A. The Electrical Contractor shall furnish and install all wiring except:  (1) temperature 

control wiring; (2) equipment control wiring; and (3) interlock wiring.  All of this type of 

wiring shall be provided by the supplier or installer of the equipment it serves.  The 

Electrical Contractor shall furnish and install all power wiring complete from power 

source to motor or equipment junction box, including power wiring through starters.  The 

Electrical Contractor shall install all starters not factory mounted on equipment.  Unless 

otherwise noted, the supplier of equipment shall furnish starters with the equipment.  

Also refer to Division 15 of Specifications, shop drawings and equipment schedules for 

additional information.  

 

B. The Division 15 Mechanical Contractor(s) shall, regardless of voltage, furnish and install 

all temperature control wiring and conduit and all interlock wiring, and equipment 

control wiring and conduit for the equipment that the Mechanical Contractor furnishes.  

All such conduit and raceway installations shall be provided in accord with these 

Division 16 requirements. 

 

C. After all circuits are completed and energized, the Electrical Contractor shall be 

responsible for all power wiring.   All control wiring shall be the responsibility of the 

Mechanical Contractor.  Motors and equipment shall be provided for current 

characteristics as shown on the drawings. 

 

41. MOTORS 

 

A. Each motor shall be provided by the equipment supplier or manufacturer with conduit 

terminal box, adequate starting and internal thermal overload protective equipment as 

specified or required.  The capacity shall be sufficient to operate associated driven 

devices under all conditions of operation and load and without overload, and at least of 

the horsepower indicated or specified.  Each motor shall be selected for quiet operation, 

maximum efficiency and lowest starting KVA per horsepower as applicable.  Also, see 

Division 15 of Specifications for further requirements and scheduled sizes. 

 

 

42. CUTTING AND PATCHING 

 

A. Unless otherwise indicated or specified, each Contractor shall provide his own cutting 

and patching necessary to install the work specified in this Division.  Patching shall 

match adjacent surfaces to the satisfaction of the Engineer and shall be in accord with the 

Architect's standards for such work, as applicable. 

 

B. No structural members shall be cut without the approval of the Engineer and all such 

cutting shall be done in a manner directed by him. 

 

43. SLEEVES AND PLATES 

 

A. Each Contractor shall provide and locate all sleeves and inserts required for his work 

before the floors and walls are built, or shall be responsible for the cost of cutting and 

patching required where sleeves and inserts were not installed, or where incorrectly 

located.  Each Contractor shall do all drilling required for the installation of his hangers.  

Drilling of anchor holes may be prohibited in post-tensioned concrete construction, in 
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which case the Contractor shall request approved methods from the Architect and shall 

carefully coordinate setting of inserts, etc., with the Structural Engineer and/or Architect. 

 

B. Sleeves shall be provided for all electrical conduit passing thru concrete floor slabs and 

concrete, masonry, tile and gypsum wall construction.  Sleeves shall not be provided for 

piping running embedded in concrete or insulating concrete slabs on grade, unless 

otherwise noted. 

 

C. Where sleeves are placed in exterior walls below grade, the space between the pipe or 

conduit and the sleeves shall be packed with oakum and lead, mechanical waterstop or 

other approved material and made completely water tight by a method approved by the 

Engineer and/or Architect. 

 

D. Where conduit motion due to expansion and contraction will occur, make sleeves of 

sufficient diameter to permit free movement of pipe.  Check floor and wall construction 

finishes to determine proper length of sleeves for various locations; make actual lengths 

to suit the following: 

 

(1) Terminate sleeves flush with walls, partitions and ceiling. 

 

(2) In areas where pipes are concealed, as in chases, terminate sleeves flush with 

floor. 

 

(3) In all areas where pipes are exposed, extend sleeves ¼ inch above finished floor, 

except in rooms having floor drains, where sleeves shall be extended 3/4 inches 

above floor. 

 

E. Sleeves shall be constructed of 24-gauge galvanized sheet steel with lock seam joints for 

all sleeves set in concrete floor slabs terminating flush with the floor.  All other sleeves 

shall be constructed of galvanized steel pipe unless otherwise indicated on the drawings. 

 

F. Fasten sleeves securely in floors, walls, so that they will not become displaced when 

concrete is poured or when other construction occurs around them.  Take precautions to 

prevent concrete, plaster or other materials being forced into the space between pipe and 

sleeve during construction.  Fire and smoke stop all sleeves in a manner approved by the 

local authority having jurisdiction or per prevailing codes.  Submit shop drawings for 

approval to the Engineer and/or Architect on the proposed materials and methods. 

 

44. WEATHERPROOFING 

 

A. Where any work pierces waterproofing, including waterproof concrete, the method of 

installation shall be as approved by the Architect and/or Engineer before work is done.  

The Contractor shall furnish all necessary sleeves, caulking and flashing required to make 

openings absolutely watertight. 

 

B. Wherever work penetrates roofing, it shall be done in a manner that will not diminish or 

void the roofing guarantee or warranty in any way.  Coordinate all such work with the 

roofing installer. 

 

45. OPERATING INSTRUCTIONS 
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A. Upon completion of all work and all tests, each Contractor shall furnish the necessary 

skilled labor and helpers for operating his systems and equipment for a period of three 

days of eight hours each, or as otherwise specified.  During this period, instruct the 

Owner or his representative fully in the operations, adjustment, and maintenance of all 

equipment furnished.  Give at least one week's written notice to the Owner, Architect and 

Engineer in advance of this period.  The Engineer may attend any such training sessions 

or operational demonstrations.  The Contractor shall certify in writing to the Engineer 

that such demonstrations have taken place, noting the date, time and names of the 

Owner's representative that were present. 

 

B. Each Contractor shall furnish three complete bound sets for approval to the Engineer of 

typewritten and/or blueprinted instructions for operating and maintaining all systems and 

equipment included in this contract.  All instructions shall be submitted in draft, for 

approval, prior to final issue.  Manufacturer's advertising literature or catalogs will not be 

acceptable for operating and maintenance instructions. 

 

C. Each Contractor, in the above mentioned instructions, shall include the maintenance 

schedule for the principal items of equipment furnished under this contract and a detailed, 

easy to read parts list and the name and address of the nearest source of supply. 

 

46. SCAFFOLDING, RIGGING AND HOISTING 

 

A. Each Contractor shall furnish all scaffolding, rigging, hoisting, and services necessary for 

erection and delivery into the premises of any equipment and apparatus furnished.  

Remove same from premises when no longer required. 

 

47. CLEANING 

 

A. Each Contractor shall, at all times, keep the area of his work presentable to the public and 

clean of rubbish caused by his operations; and at the completion of the work, shall 

remove all rubbish, all of his tools, equipment, temporary work and surplus materials, 

from and about the premises, and shall leave the work clean and ready for use.  If the 

Contractor does not attend to such cleaning immediately upon request, the Engineer may 

cause cleaning to be done by others and charge the cost of same to the responsible 

Contractor.  Each Contractor shall be responsible or all damage from fire which 

originates in, or is propagated by, accumulations of his rubbish or debris. 

 

B. After completion of all work and before final acceptance of the work, each Contractor 

shall thoroughly clean all equipment and materials and shall remove all foreign matter 

such as grease, dirt, plaster, labels, stickers, etc., from the exterior of materials, 

equipment and all associated fabrication.  Pay attention to finished area surfaces such as 

lighting fixture lenses, lamps, reflectors, panels, etc. 

 

48. PAINTING 

 

A. Each fixture device, panel, junction box, etc., that is in a finished area shall be provided 

with finish of color and type as selected or approved by the Architect or Engineer.  If 

custom color is required, it shall be provided at no additional cost to the Owner.  All 

other equipment, fixtures or devices located in finished or unfinished areas, that are not 

required to have or are provided with finish color or coating shall be provided in a prime 

painted condition, ready to receive finish paint or coating.  All galvanized metal in 
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finished areas shall be properly prepared with special processes to receive finish paint as 

directed and approved by the Architect. 

 

49. INDEMNIFICATION 

 

A. The Contractor shall hold harmless and indemnify the Engineer, employees, officers, 

agents and consultants from all claims, loss, damage, actions, causes of actions, expense 

and/or liability resulting from, brought for, or on account of any personal injury or 

property damage received or sustained by any person, persons, (including third parties), 

or any property growing out of, occurring, or attributable to any work performed under or 

related to this contract, resulting in whole or in part from the negligence of the 

Contractor, any subcontractor, any employee, agent or representative. 

 

50. CONTRACTOR’S USE OF ENGINEER’S CADD FILES 

 

It is understood that the Contractor may wish to obtain the Engineer’s computer-generated 

drawings for use in preparation of Shop Drawings. If this permission is granted, then the 

Contractor must conform to the following understanding: 

 

(1) The Data contained in the files are part of the Engineer’s instrument of service 

and shall not be used for any purposes other than a convenience in the 

preparation of shop drawings for the referenced project. Any firm being granted 

the use of these files shall agree to make no claim and hereby waive any claim or 

cause of action against Engineers that may result from the use of these electronic 

files. Furthermore, your firm shall indemnify and hold the Engineer harmless 

against all damages, liabilities or costs, including attorney’s fees and defense 

costs arising from or resulting from your use of these files. 

 

(2) These electronic files are not the construction documents and may differ from the 

Contract Documents. The Engineer will make no representation regarding the 

accuracy or completeness of the electronic files transmitted. By use of these files, 

the Contractor is not relieved of the required duty to fully comply with the signed 

and sealed Contract Document, and all noted Addenda. 

 

(3) The electronic drawings are diagrammatic in nature and are not to be considered 

as being dimensionally accurate. The responsibility of the Contractor to 

determine, set, check, confirm and coordinate all dimensions, take field 

measurements, verify field conditions, and coordination of work with other 

contractors is not relieved by usage of these files. 

 

(4) Under no circumstances shall delivery of the electronic files to any firm be 

deemed a sale of the drawings by the Engineer’s, and no warranties are made, 

either expressed or implied, of these files as to their fitness for any particular 

purpose. In no event shall the Engineers be liable for any loss of profit or any 

consequential damages because of the use of the electronic files. 

 

 

END OF SECTION 
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SECTION 16110 - RACEWAYS AND FITTINGS 

 

1. GENERAL 

 

A. This section is intended to specify the raceways, conduit, conduit fittings, hangers, 

junction boxes, splice boxes, specialties and related items necessary to complete the work 

as shown on the drawings and specified herein. 

 

B. This section specifies basic materials and methods and is a part of each Division 16 

Section that implies or refers to electrical raceways specified therein. 

 

C. The types of raceways specified in this section include the following: 

(1) Steel electrical metallic tubing. (E.M.T.) 

(2) Rigid galvanized steel conduit. (G.R.S.) 

(3) Intermediate metal conduit (I.M.C.) 

(4) Rigid aluminum conduit. 

(5) Flexible metal conduit (aluminum or steel) 

(6) Liquid - tight flexible metal conduit. 

(7) Rigid nonmetallic conduit. 

(8) Mineral Insulated conduit (M.I.) 

(9) Surface Metal Raceways 

 

D. All raceways, as listed in 1(C) above and otherwise specified herein shall be provided in 

compliance with latest editions of all applicable U.L., NEMA, N.E.C. and A.N.S.I. 

standards.  All conduit, raceways and fittings shall be Underwriters Laboratories listed 

and labeled, or bear the listing of an agency acceptable to the local authority having 

jurisdiction. 

 

E. Conduit and raceways, as well as supporting inserts in contact with or enclosed in 

concrete shall comply with the latest edition of all A.C.I. standards and the equipment 

manufacturer's recommendations for such work. 

 

F. P.V.C. or other non-metallic conduit shall be rated for the maximum operating 

temperature that could be developed by the conductors it encloses, while in normal 

operation. 

 

G. The decision of the Engineer shall be final and binding in any case where a question or 

inquiry arises regarding the suitability of a particular installation or application of 

raceways, supports or materials, if other than outlined herein. 

 

H. Minimum size of conduit shall be 3/4" trade size unless otherwise noted on the drawings.  

All conduit and raceways shall be sized for the number of conductors contained, in 

accord with the latest edition of the National Electrical Code or any other applicable 

standards. 

 

I. The installer of raceway systems shall avoid the use of dissimilar metals within raceway 

installations that would result in galvanic-action corrosion. 
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2. MATERIALS 

 

A. STEEL ELECTRICAL METALLIC TUBING 

 

(1) Electrical metallic tubing, (E.M.T.) of corrosion-resistant steel construction shall 

be permitted for concealed installation in dry interior locations.  Electrical 

metallic tubing shall not be installed in concrete slabs or where exposed to 

physical damage.  Electrical metallic tubing shall be permitted for exposed work 

in mechanical and electrical rooms and other exposed structure areas where not 

subjected to physical damage, as determined by the Engineer. 

 

B. RIGID GALVANIZED STEEL CONDUIT 

 

(1) Rigid galvanized steel conduit shall be used where subject to physical damage for 

exposed work in mechanical spaces, within factory or other industrial work areas, 

for exposed fit-up work on machinery, for exposed exterior damp or wet location 

work, in hazardous atmospheres, in exterior underground locations where 

installed beneath roadways, where ells occur in underground P.V.C. conduits, or 

where turning out of concrete encased duct banks, and at other locations as 

specifically called out on the drawings. 

 

(2) Rigid galvanized steel conduit shall be used for all building interior power wiring 

or cables of over 600 Volts. 

 

C. INTERMEDIATE METAL CONDUIT 

 

(1) Unless otherwise indicated on the drawings, intermediate metal conduit (I.M.C.) 

may be used in any location in place of rigid galvanized steel conduit, as 

permitted by codes, and as approved by the Engineer. 

 

D. RIGID ALUMINUM CONDUIT 

 

(1) Rigid aluminum conduit, shall be permitted for installation indoors in dry 

locations only.  Under no conditions shall it be cast into concrete slabs or pass 

thru construction where prolonged contact will degrade the aluminum.  All ells 

used in rigid aluminum conduit systems shall be rigid galvanized steel. 

 

E. FLEXIBLE METAL CONDUIT 

 

(1) Flexible conduit shall be used where permitted by NEC. It may be constructed of 

aluminum or steel. It shall be installed with connectors designed for the purpose.  

All flexible metal conduit shall be installed as a  single piece.  No joints shall be 

installed.  Flexible conduit shall not be used in wet or dusty locations or where 

exposed to oil, water or other damaging environments.  An equipment grounding 

conductor or bonding jumper shall be used at all flexible conduit installations. 
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F. LIQUIDTIGHT FLEXIBLE METAL CONDUIT 

 

(1) Weatherproof flexible metal conduit shall be wound from a single strip of steel, 

neoprene covered, equivalent to "Liquatite" or "Sealtite" Type "UA".  It shall be 

installed in such a manner that it will not tend to pull away from the connectors.  

Provide strain relief fittings equivalent to "Kellems" as required where subject to 

vibration.  Flexible connections to motors in dusty areas shall be dust-tight, in 

areas exposed to the weather - weatherproof. 

 

G. RIGID NON-METALLIC CONDUIT 

 

(1) Rigid non-metallic conduit shall be constructed of P.V.C, nominally schedule 40 

weight, except where encased in concrete, where it may be "EB" type.  If 

installation will enclose utility company provided conductors, verify exact type 

required. and install in accord with their standards, where more stringent than this 

specification in normal building conditions. 

 

(2) Rigid non-metallic conduit may be used in exterior wet or damp locations where 

installed under slab or underground. It shall not be run in interior locations, 

except with special permission from the Engineer for use in corrosive 

environments, and then only if protected from physical damage.  No rigid 

nonmetallic conduit may be installed in environmental air plenums or cast into 

above-grade concrete slabs.  No rigid nonmetallic conduit may be installed in 

locations where the ambient temperature might exceed the rating of the raceway. 

 

(3) Where rigid non-metallic conduit is placed underground, as for feeder circuits, 

secondary or branch circuit runs and where ell is made upward thru a slab on 

grade, transition the turning ell and the riser to rigid steel conduit to a height of 

6" above the concrete slab.  Transition may then be made to E.M.T or another 

approved conduit for remainder of run. 

 

(4) Flexible nonmetallic conduit shall not be used, except by special permission, 

obtained in writing from the Engineer. 

 

(5) Provide equipment grounding conductors of copper, sized as required by codes, 

in all circuits installed in rigid nonmetallic raceways. 

 

H. SURFACE METAL RACEWAY 

 

(1) Surface metal raceway shall be factory pre-assembled galvanized steel complete 

including bases, removable covers, receptacles, end plates, elbows, connectors and 

fittings, to exact length to match the length of the cabinets, casework, utility chases, 

and shelving as indicated on laboratory and furniture shop drawings, and work bench 

details, as applicable.  
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(2) Size shall be as shown on the Drawings. The length shown on electrical drawings is 

diagrammatic only and is not accurate for fabrication of raceway sections.  Refer to 

shop drawings, architectural plans, elevations, and details. 

 

(3)  Finish shall be ANSI-61 gray enamel. 

 

(4) Covers shall be field removable by use of a standard screwdriver, without marring 

the extrusion or cover finish.  Raceway with two covers must allow each cover to be 

removed separately without access into the compartment(s) enclosed by the other 

cover.   

  

(5) Provide a permanent, integral, grounded metallic dividing barrier to isolate the wiring 

compartments in the multi-outlet raceway system per drawing as applicable.  Provide 

divider with fittings that maintain the separation of the raceway wiring 

compartments. 

 

(6) Provide device brackets for mounting standard single-gang or two-gang devices 

within the raceway system.  Devices shall have the capacity of mounting flush or in 

conjunction with device faceplates.  

 

(7) Provide receptacles for the respective power systems as indicated on the drawings.  

Refer to Section 16140 Wiring Devices for device specifications 

 

2. RACEWAY FITTINGS 

 

A. Raceway fittings (or condulets) shall be of gray iron, malleable iron or heavy copper-free 

cast aluminum.  They shall be furnished in proper configurations, avoiding excessive 

plugged openings.  Any openings that are left shall be properly plugged.  All coverplates 

shall be gasketed with neoprene or similar approved materials, rated for the environment. 

 

B. Where required, raceway fittings shall be provided in explosion-proof configurations 

rated for the atmosphere.  Place conduit seal off fittings at each device in accord with 

applicable codes.  Seal off fittings shall be packed with wadding, and poured with an 

approved non-shrink sealing compound. 

 

C. Where conduit transitions in a run from a cold to a warm environment, (such as at a 

freezer, refrigerator or exterior wall) seal-off fittings shall be placed on the warm side 

immediately at the boundary to prevent migration of condensation within raceway 

systems. 

 

D. Expansion fittings shall be provided at all locations where conduits or other raceways 

cross over expansion joints.  Provide copper ground bonding jumpers across expansion 

fittings. 

 

E. Conduit bodies, junction boxes and fittings shall be dust tight and threaded for dusty 

areas, weatherproof for exterior locations and vapor tight for damp areas.  Conduit 

fittings shall be as manufactured by Crouse Hinds, Appleton, Killark or approved 
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equivalent. All surface mounted conduit fittings as with "FS", "FD", "GUB" Types etc., 

shall be provided with mounting hubs. 

 

F.           Where lighting fixtures, appliances or wiring devices are to be suspended from ceiling 

outlet boxes, they shall be provided with 3/4" rigid conduit pendants. Outlet boxes shall 

be malleable iron, provided with self-aligning covers with swivel ball joint and No. 14 

gauge steel locking ring.  Provide safety chain between building structure and ballast 

housing of light fixtures for all fixtures, appliances or devices greater than 10 lbs weight.  

Fixtures shall be installed plumb and level. 

 

G. Fittings for threaded raceways shall be tapered thread with all burrs removed, reamed 

ends and cutting oil wiped clean. 

 

H. Fittings for E.M.T. conduit shall be of the set-screw type.  Fittings for sizes 2" and larger 

shall have two setscrews each side.  Conduit stops shall be formed in center of couplings.  

All EMT connectors and couplings shall be of formed steel construction. 

 

I.  Indentation or die-cast fittings shall not be permitted in any raceway system. 

 

J.  Compression type fittings shall be utilized for EMT conduit installed in damp or dusty 

locations, or where otherwise indicated. 

 

K. All conduit fittings shall be securely tightened.  All threaded fittings shall engage seven 

full threads.  Fasteners shall be properly torqued to manufacturer's recommendations. 

 

3. SUPPORTS AND HANGERS 

 

A. Supports and hangers shall be installed in accord with all applicable codes and standards.  

They shall be corrosion - resistant, galvanized or furnished with an equivalent protective 

coating.  All electrical raceways shall be hung independently from the building structure 

with U.L. listed and approved materials.  Hangers and supports depending from the 

support systems of other trades work shall not be permitted, except with specific approval 

in writing from the Engineer.  The use of tie wire for support or fastening of any raceway 

system is prohibited.  Perforated metal tape shall not be used for raceway support. 

 

B. No raceway shall be installed on acoustic tile ceiling tees, or in any location that will 

impair the functioning, access or code-required clearances for any equipment or system. 

 

C. Supports for raceways shall be of materials compatible with the raceway, of malleable 

iron, spring steel, stamped steel or other approved material.  Die-cast fittings are not 

permitted for supports. 

 

D. The installing contractor shall provide all necessary supports and braces for raceways, in 

a rigid and safe installation, complying with all applicable codes. 

 

E.  Individual conduits run on building walls or equipment shall be secured by one hole 

galvanized malleable iron or stamped steel pipe strap or "minerallac" 2-piece straps.  The 
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straps are to be anchored by an approved means such as expansion anchors, toggle bolts, 

through bolts, etc.  Where required by codes or other standards, provide spacers behind 

mounting clamps to space conduits off walls. 

 

F.           Individual conduits run on building steel shall be secured by means of clamp supports 

similar and equal to those manufactured by the C.C. Korn Company, Elcen Co., B-Line 

or approved equivalent. Provide korn clamps, bulb tee clamps, flange clamps, beam 

clamps, "minerallacs", etc. 

 

G. Where feasible, vertical and/or horizontal runs of conduit shall be grouped in common 

hangers on "trapezes" of channel stock as manufactured by "Unistrut" or equivalent, 1-

5/8" minimum depth.  Utilize conduit clamps appropriate to the channel. 

 

H. Channel strut systems for supporting electrical equipment or raceways shall be 

constructed of 16-gauge minimum hot dip galvanized steel with 9/16" diameter holes on 

8" centers, with finish coat of paint as manufactured by Unistrut, B-Line, Kindorf, or 

approved equivalent. 

 

I.  The minimum diameter of round all-thread steel rods used for hangers and supports shall 

be 1/4", 20 threads per inch.  All-thread rod shall be furnished with a corrosion-resistant 

finish. 

 

J.  Welding directly on conduit or fittings is not permitted. 

 

K. Provide riser support clamps for vertical conduit runs.  Riser support clamps shall be of 

heavy gauge steel construction.  Install riser support clamps at each floor level 

penetration, or as otherwise required. 

 

L.   Provide conduit cable support clamps for vertical conductor runs as required or 

indicated on plans.  Clamps to be insulating wedging plug, with malleable iron support 

ring.  Install within properly sized and anchored junction box. 

 

M. Spring steel clips and fittings such as those manufactured by HITT-Thomas, Caddy-

Erico, or approved equivalent, with black oxide finish are permitted in any indoor dry 

location for concealed work, where acceptable to the local authority having jurisdiction. 

 

 

4. INSTALLATION 

 

A. This Contractor shall lay out and install all conduit systems so as to avoid any other 

service or systems, the proximity of which may prove injurious to the conduit, or 

conductors which it confines.  All conduit systems, except those otherwise specifically 

shown to the contrary, shall be concealed in the building construction or run above 

ceilings.  Size of all conduits shall conform to Table No. 1, Chapter 9, of the National 

Electrical Code, unless otherwise shown on the Contract Drawings.  
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B. No conduit larger than 1" shall be installed in poured concrete slabs except with 

permission of the architect or engineer.  All other shall be held below slab.  Conduit shall 

be held at least 6" from flues or hot water pipes.   

 

C. All exposed conduit shall be installed with runs parallel or perpendicular to walls, 

structural members or intersections of vertical planes and ceilings, with right angle turns 

consisting of cast metal fittings or symmetrical bends unless otherwise shown.  All 

conduit shall have supports spaced not more than eight feet apart.  

 

D. Conduit shall be installed in such a manner so as to insure against collection of trapped 

condensation.  All runs of conduit shall be arranged so as to be devoid of traps.  Trapped 

conduit runs shall be provided with explosion proof drains at low points.  Runs of conduit 

between junctions shall not have more than the equivalent of three 90-degree bends.   

 

E. Junction boxes shall be installed so that conduit runs will not exceed 85 feet, or as shown 

on the Contract Drawings. 

 

F. Underground electric, cable TV, telephone service or other rigid steel conduit and 

underfloor rigid steel conduit below the concrete floor slab shall be painted with two 

coats of bitumastic paint, such as "Asphaltum". 

 

G. All underground or underfloor conduits shall be swabbed free of all moisture and debris 

before conductors are pulled. 

 

H. At least one 1 inch and three 3/4-inch conduits shall be stubbed from flush-mounted 

panelboards into the nearest accessible area for future use.  Provide suitable closures for 

these stubs.  Identify each stub with a suitable hang tag. 

 

I. Install electrical raceways in accordance with manufacturer's written instructions, 

applicable requirements of latest edition of the N.E.C., and NECA "Standard of 

Installation", complying with recognized industry practices. 

 

J. Coordinate with other trades, including metal and concrete deck trades, as necessary to 

interface installation of electrical raceways and components. 

 

K. Level and square raceway runs, and install at proper elevations and required heights.  

Hold tight to structure wherever possible, to maximize available space and not restrict 

other trades. 

 

L. Complete installation of electrical raceways before starting installation of cables or wires 

within raceways. 

 

M. All underground conduits shall be buried to minimum depth of 24" from the top of the 

concrete encasement or raceway to finished grade, unless otherwise noted on plans.  

Observe minimum burial requirements of local utility company where their standards or 

regulations apply.  Conduits containing primary power conductors, (higher than 600 volts 

to ground) shall be 42" to top below finished grade, unless otherwise noted on plans. 
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N. All raceway systems shall be mechanically continuous and connected to all electrical 

outlets boxes, cabinets, in accordance with manufacturer’s installation sheets. 

 

O. All metal raceway shall be electrically continuous and bonded in accordance with the 

National Electrical Code for proper grounding. 

 

5. SPECIALTIES 

 

A. All EMT terminations at junction boxes, panels, etc. shall be made with case hardened 

locknuts and appropriate fittings, with insulated throat liners.  Insulating terminations 

shall be manufactured as a single unit.  The use of split sleeve insulators is not permitted.  

 

B. All rigid conduit, except main and branch feeders, shall have heavy fiber insulating 

bushings reinforced with double locknuts.  All branch and main feeders shall have 

insulated bushings with grounding lugs and shall be bonded to enclosures with 

appropriately sized copper jumpers, except at pad mounted transformers.  Bonding 

jumpers shall be installed as required by the N.E.C. and other applicable codes. 

 

C. All conduit stubbed through floor during construction shall have openings protected with 

plastic caps approved for this purpose.  Connections on both ends of all flexible conduit 

shall be equivalent to Thomas and Betts, Ideal, Appleton, Efcor, or approved equivalent, 

rated for the environment. 

 

D. All pulling lines left in open conduit systems shall be non-metallic, left securely tied off 

at each end. 

 

E. Where spare raceways terminate in switchboards or motor control centers a fishtape 

barrier shall be provided. 

 

END OF SECTION 
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SECTION 16120 - CONDUCTORS, SPLICING DEVICES AND CONNECTORS 

 

1. GENERAL 

 

A. This section of the Specifications covers all of the electrical power, lighting, and control 

power (line voltage) conductors. It does not include voice/data conductors, but does 

include all drag wires for empty conduits. 

 

(1) All conduits installed without conductors shall have a 200-lb. test nylon string 

installed for future use, tied off securely at each end. 

 

B. No more than 40% conduit fill is permitted for any conduit system, including video, 

intercom, data, power or other signal circuits unless specifically indicated otherwise on 

the plans. 

 

C. No more than five conductors shall be installed in conduit except for switch legs and 

travelers in multi-point switching arrangements. 

 

D. If more than three phases are installed in a single raceway, an additional equipment 

grounding conductor and neutral shall be installed as indicated by the number of phase 

conductors. 

 

2. MATERIALS 

 

A. CONDUCTORS 

 

(1) All conductors shall be 98% conductive annealed copper unless otherwise noted, 

UL listed and labeled.  

 

(2) Lighting and receptacle branch circuits shall be not less than No. 12 copper wire 

or of the sizes shown on the drawings with Type THW, THHN or THWN 

insulation.  All feeder circuits shall be Type THW or THHN of the size as shown 

on the Contract Drawings. 

 

(3) Conductors No. 10 and smaller sizes of wire shall be solid.  Conductors No. 8 

and larger sizes shall be stranded.  No. 14 AWG drag wire shall be installed in all 

empty conduit and stubs for future use, as indicated.  Conductors for fire alarm 

wiring and control wiring shall be stranded. 

 

(4) All wire on the project shall be new, in good condition, and shall be delivered in 

standard coils or reels. 

 

(5) The color of the wire shall be selected to conform with Section 210-5 of the latest 

edition of the National Electrical Code.  Refer also to 16J-4, Color Coding. 

 

(6) All equipment grounding conductors shall have green color insulation. 
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(7) Conductors used for motor connections and connections to vibrating or 

oscillating equipment shall be extra flexible. 

 

(8) Conductors for main ground from neutral bus, equipment grounding bus, 

building steel, grounding grid and main cold-water pipe connection shall be bare 

copper. 

 

(9) All conductors shall be identified by color code and by means of labels placed on 

conductors in junction boxes and at terminal points with Brady, Gardner, T & B 

or approved equivalent labels indicating source, circuit No. or terminal No. 

 

B. SPLICING DEVICES & CONNECTORS  

 

(1) Splicing devices for use on No. 14 to No. 10 AWG conductors shall be pressure 

type such as T & B "STA-KON", Burndy, Reliable or approved equivalent. 

 

(2) Terminating pressure applied ring type (or fork with upturned ends) terminations 

shall be employed on motor and equipment terminals where such terminals are 

provided on motor and equipment leads. 

 

(3) The use of split-bolt clamps will be permitted in wireways at service entrance 

only.  Torque to 55 foot-pounds or as recommended by manufacturer. 

 

(4) Large connectors (lugs) shall be mechanical type, hex-head socket or crimp-on 

style, installed per the manufacturer’s recommendations. 

 

(5) If aluminum feeder conductors are permitted elsewhere in these specifications, 

all aluminum terminations shall be made with mechanical crimp type connectors 

with steel pins for inserting in lugs, Burndy, or equivalent. 

 

(6) No aluminum conductors shall be permitted to be used for branch circuitry. 

 

(7) Exterior underground connections made between bare ground wires or to ground 

rods shall be exothermically welded, “Cadweld” or equivalent. 

 

(8) Splices, where necessary shall be made with hydraulically-set “Hy-press” or 

equivalent crimped connectors. All splices shall be insulated to the full value of 

the wiring insulation using a cold-shrink kit or the equivalent in built-up 

materials. 

 

3. INSTALLATION 

 

A. The pulling of all wires and cable on this project shall be performed in strict compliance 

with applicable sections of the National Electrical Code.  No conductor entering or 

leaving a cabinet or box shall be deflected in such a manner as to cause excess pressure 

on the conductor insulation and after all insulation and insulating bushings are in place. 
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B. The radius of bending of conductors shall be not less than eighteen (18) times the outside 

diameter of the conductor insulation.  

 

C. Conductors installed within environmental air plenums shall be per N.E.C., teflon-type 

insulation or approved equivalent. 

 

D. Conductors that are installed exposed shall not be routed across ceilings or ductwork.  

They shall be held up against building structure or against permanent support members.  

They shall be installed in such a manner that they do not interfere with the operation of 

equipment or removal of ceiling tiles.  Nylon tie-wraps shall be installed in such a 

manner so as to bundle conductors neatly, allowing runouts of single conductors or 

groups to drop down to equipment served.  Install grommeting where dropping out of 

trays or into panels or service columns.  Install sleeves with bushings where penetrating 

partitions.  Firestop sleeves with approved material.   Do not penetrate firewalls if so 

indicated on plans.  

 

E. Maximum permissible pulling tensions, as recommended by the manufacturer for any 

given type of cable or wire installed shall not be exceeded.  Utilize special remote readout 

equipment as required to ensure compliance. 

 

 

4. COLOR CODING DISTRIBUTION VOLTAGE CONDUCTORS, 600 VOLT OR LESS 

 

A.  Conductors to be color coded as follows:  

 

(1) 120/208 Volt Conductors 

Phase A - Black 

Phase B - Blue 

Phase C - Red 

Neutral - White 

 

(2) Control Wiring - Red, or as indicated. 

 

(3) Conductors within enclosures that may be energized when enclosure disconnect 

is off - yellow, or taped with ½" yellow tape every 6" of length, inside enclosure.  

Provide lamacoid plate warning sign on front of enclosure where this condition 

occurs. 

 

(4) D.C. Wiring - Positive - Light Blue, Negative - Dark Blue 
 

END OF SECTION 
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SECTION 16135 – CABINETS, BOXES, AND FITTINGS 

 

1. GENERAL 
 

A. This section includes cabinets, boxes, and fittings for electrical installations and certain 

types of electrical fittings not covered in other sections. Types of products specified in 

this Section include: 

 

(1) Outlet and device boxes. 

(2) Pull and junction boxes. 

(3) Floor boxes and service fittings. 

 

B. Continuous runs of conduit shall have pull boxes at least each eighty-five (85) feet of run, 

or as near as possible to that limit. 

 

2. MATERIALS & INSTALLATION 

 

A. Cabinets, Outlet & Pull Boxes: 

 

(1) Cabinets for lighting and power, telephone, pull boxes, outlet boxes, or any other 

purposes specified or shown on the Contract Drawings, shall be constructed of 

code gauge, galvanized steel with sides formed and corner seams riveted or 

welded before galvanizing.  Boxes assembled with sheet metal screws will not be 

accepted.  Pull boxes shall include all boxes used to reduce the run of conduit to 

the required number of feet or bends, supports, taps, troughs, and similar 

applications and shall also be constructed as specified above.  All cabinets and 

boxes for NEMA 1 and 1A application shall be provided with knockouts, as 

necessary, or shall be cut in the field by approved cutting tools which will 

provide a clean symmetrically cut opening.  All boxes, except panels, shall be 

provided with code gauge fronts with 1/4 turn fasteners.  Fronts for panels shall 

be as specified under "Panelboards". 

 

(2) Ceiling outlet boxes shall be galvanized steel, 4" octagonal, not less than 2-1/8" 

deep, with lugs or ears to secure covers, and those for use with ceiling lighting 

fixtures shall be fitted with 3/8" fixture studs fastened to the back of the boxes, 

where applicable. 

 

(3) Special size concealed outlet boxes for clocks, speakers, alarms, TV, etc., shall 

be provided by the manufacturer of the equipment. 

 

(4) Unless otherwise noted on the drawings or in the specifications, outlet boxes 

shall be installed at the following heights to centerline of box: 

 

a) Wall Switches   4'-0" 

b) Convenience Power Outlets 1'-6" 

c) Power Outlets (above counters) 9" above counter top 

d) Telephone/Data Outlets  1'-6" 
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e) Wall-mounted Telephones  5'-6" 

f) Weatherproof Outlets  2'-0" 

g) Disconnects   5'-0" max to device centerline  

 

(5) The location of outlets, as shown on the drawings, shall be considered as 

approximate only.  It shall be incumbent upon this Contractor to study the 

general building drawings, with relation to spaces surrounding each outlet, to 

make his work fit the work of others and in order that when the fixtures are 

installed, they will be symmetrically located and will not interfere with any other 

work or equipment.  Any change in fixture or layout shall be coordinated with 

and approved by the A-E before this change is made. 

 

(6) All outlets, pull boxes, junction boxes, cabinets, etc..., shall be sized per the 

current edition of the National Electrical Code   

 

B. Cabinets, outlet boxes (FTGS) and junction or pull boxes (FTGS) shall be threaded for 

rigid-threaded conduit, dust-tight vapor-tight or weatherproof as required for areas other 

than for NEMA 1 or 1A application.  These shall be as manufactured by Crouse-Hinds, 

Appleton, Pyle-National, Killark, or approved. 

 

(1) NEMA 1 or 1A cabinets, outlet boxes or pull or junction boxes shall be as 

manufactured by Appleton, Steel City, T & B, or approved equivalent. 

 

(2) Outlet boxes for switches, receptacles, telephone, etc., concealed in walls shall be 

galvanized steel, 2" X 4" X 1-1/2" with plaster cover for one (l) or two (2) 

devices, as required.  Where outlet boxes are installed in walls of glazed tile, 

brick, concrete block, or other masonry which will not be covered with plaster or 

in walls covered by wood wainscot or paneling, deep sectional masonry boxes 

shall be used and they shall be completely covered with the plates or lighting 

fixtures.  This Contractor shall cooperate with the brick layers, block layers and 

carpenters to insure that the outlet boxes are installed straight and snugly in the 

walls.  Receptacles shall be set vertically in walls. 

 

(3) Outlet boxes mounted in glazed tile, brick, concrete block or other types of 

masonry walls shall be mounted above or below the mortar joint.  Do Not Split 

The Mortar Joint. 

 

(4) Boxes for more than two (2) devices shall be for number of devices required and 

shall be one piece.  No ganging of single switch boxes will be allowed. 

 

(5) Outlets for use on this project shall have only the holes necessary to 

accommodate the conduit at the point of insulation and shall be rigidly secure in 

position.  Boxes with knockout removed and openings not used shall be replaced. 

 

(6) Openings for conduit entrance in cabinets and boxes shall be prefabricated, 

punched, drilled and/or reamed.  The use of a cutting torch for this purpose is 

prohibited.      
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C. STANDARD SINGLE-SERVICE FLOOR BOXES 

 

(1)   In general, floor boxes to be used flush in concrete floors shall be of single-gang 

stamped steel construction, round, deep style, fully adjustable Hubbell B-2537 

Series, Type 1 or equivalent. 

 

(2) Where multiple gangs are indicated on the plans (or elsewhere), multi-gang (up 

to 3 yokes maximum) stamped steel, rectangular, deep style units shall be used.  

They shall be fully adjustable, Hubbell B-2437 Series, Type 1, or equivalent.  

Multiple-gang boxes shall be provided with removable partitions between each 

section in accord with N.E.C., where power and non-power circuits enter the 

same box. 

 

(3) In general, all cover plates for floor boxes shall be flush, solid brass. Provide 

typical plates as listed: 

 

Duplex Outlet:  Rectangular with duplex Flap – Hubbell S-3825 

  Telephone or Data: Rectangular, with GFI opening 

    

(4) Furnish floor boxes with threaded hubs as required to suit conduit routings, 3/4" 

minimum. 

 

(5) Furnish carpet flanges for all boxes installed in carpeted areas.  Flanges to be 

clear polycarbonate plastic, round - Hubbell S-3079 or rectangular, for gangs 

indicated - Hubbell S-308 Series or equivalent. 

 

(6) Floor outlet boxes shall be installed dead level flush with wood, VCT, concrete 

or another hard surface type floor.  Furnish special stop trims for terrazzo where 

required. 

 

(7) Outlets within floor boxes shall be as specified elsewhere in these specifications. 

 

 

D. SPECIAL MULTI-SERVICE FLOOR BOXES 

 

(1) In general, floor boxes that are to contain multiple services such as power, data, 

voice, video, etc., shall be constructed of stamped steel with barriers or 

compartments to separate power from signal services per National Electrical 

Code. 

 

(2) Provide multi-service floor boxes with proper trim for carpet, wood, terrazo, tile 

or concrete floors, wiring slots, dust covers and proper device plates to hold 

outlets, jacks, etc.  They shall be fully adjustable.  Conduit rough-in shall be as 

required.  All tops shall be capable of receiving an insert of the surrounding floor 

material. 
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(3) Outlets for multi-service floor boxes shall be as specified elsewhere in these 

specifications. 

 

(4) Set boxes dead level with flooring and provide proper support by thickening 

concrete slab, welding angle iron across joists below or other approved means. 

 

(5) Multi-service floor boxes shall be capable of containing a minimum of two 

duplex receptacles and two 4-position single gang modular plates for voice, video 

or data jacks and shall be as manufactured by Wiremold/Walker Co., "Resource 

RFB," with all required accessories or equivalent Hubbell or Lew. 
 

E.   INSTALLATION OF OUTLET BOXES 

 

(1) Outlets at Windows and Doors:  Locate close to window trim.  For outlets 

indicated above doors use 6 '- 9" mounting height above finished floor and center 

outlets above the door opening except as otherwise indicated. 

 

(2) Column and Pilaster Locations:  Locate outlet boxes for switches and receptacles 

on columns or pilasters so the centers of the columns are clear for future 

installation of partitions. 

 

(3) Locations in Special Finish Materials:  For outlet boxes for receptacles and 

switches mounted in desks or furniture cabinets or in glazed tile, concrete block, 

marble, brick, stone or wood walls, use rectangular shaped boxes with square 

corners and straight sides.  Install such boxes without plaster rings.  Saw cut all 

recesses for outlet boxes in exposed masonry walls. 

 

(4) Gasketed Boxes:  At the following locations use cast metal, threaded hub type 

boxes with gasketed weatherproof covers: 

 

a)  Exterior locations. 

b)  Where surface mounted on unfinished walls, columns or pilasters.  

(Cover gaskets may be omitted in dry locations). 

c)  Where exposed to moisture laden atmosphere. 

d)  At food preparation equipment within four ft. of steam connections. 

e)  Where indicated. 

 

(5) Cast-Iron Boxes:  Iron alloy, waterproof, with threaded raceway entries and 

features and accessories suitable for each location, including mounting ears, 

threaded screw holes for devices and closure plugs. 

 

(6) Mounting:  Mount outlet boxes for switches with the long axis vertical or as 

indicated.  Mount boxes for receptacles either vertically or horizontally but 

consistently either way.  Three or more gang boxes shall be mounted with the 

long axis horizontal.  Locate box covers or device plates so they will not span 

different types of building finishes either vertically or horizontally.  Locate boxes 

for switches near doors on the side opposite the hinges and close to door trim, 
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even though electrical floor plans may show them on hinge side. 

 

(7) Ceiling Outlets:  For fixtures, where wiring is concealed, use outlet boxes 4-

inches square by 1-1/2-inches deep, minimum. 

 

(8) Cover Plates for Surface Boxes:  Use plates sized to box front without overlap. 

 

(9) Protect outlet boxes to prevent entrance of plaster, and debris. Thoroughly clean 

foreign material from boxes before conductors are installed. 

 

(10) Concrete Boxes:  Use extra deep boxes to permit side conduit entrance without 

interfering with reinforcing, but do not use such boxes with over 6-inch depth. 

 

(11) Floor Boxes:  Install in concrete floor slabs so they are completely enveloped in 

concrete except for the top.  Where normal slab thickness will not envelop box as 

specified above, provide increased thickness of the slab.  Provide each 

compartment of each floor box with grounding terminal consisting of a washer-

in-head machine screw, not smaller than no. 10-32, screwed into a tapped hole in 

the box.  Adjust covers of floor boxes flush with finished floor. 

 

 

F.  INSTALLATION OF PULL AND JUNCTION BOXES 

 

(1) Box Selection:  For boxes in main feeder conduit runs, use sizes not smaller than 

8-inches square by 4-inches deep.  Do not exceed 6 entering and 6 leaving 

raceways in a single box.  Quantities of conductors (including equipment 

grounding conductors) in pull or junction box shall not exceed the following: 

 

Size of Maximum 

Largest no. of 

Conductors  Conductors 

in Box        in Box     

 

No. 4/0 AWG  30 

250 MCM  20 

500 MCM  15 

Over 500 MCM  10 

 

a)  Cable Supports:  Install clamps, grids, or devices to which cables may be 

secured.  Arrange cables so they may be readily identified. Support cable 

at least every 30-inches inside boxes. 

b)  Mount pull boxes in inaccessible ceilings with the covers flush with the 

finished ceiling. 

c)  Size:  Provide pull and junction boxes for telephone, signal, and other 

systems at least 50 percent larger than would be required by Article 370 

of NEC, or as indicated.  Locate boxes strategically and provide shapes 

to permit easy pulling of future wires or cables of types normal for such 



MMRC Regional Industrial Development Authority 
Proposed Classroom / Training Facility for 
Post-Secondary Center of Excellence 
Morehead, Kentucky 
    
 

16135 – CABINETS, OUTLET BOXES AND PULL BOXES 16135 - 6 
 

systems. 
 

G.   GROUNDING 

 

(1) Electrically ground metallic cabinets, boxes, and enclosures.  Where wiring to 

item includes a grounding conductor, provide a grounding terminal in the interior 

of the cabinet, box or enclosure. 

 

H.   CLEANING AND FINISH REPAIR 

 

(1) Upon completion of installation, inspect components.  Remove burrs, dirt, and 

construction debris and repair damaged finish including chips, scratches, 

abrasions and weld marks. 

 

(2) Galvanized Finish: Repair damage using a zinc-rich paint recommended by the 

tray manufacturer. 

 

(3) Painted Finish: Repair damage using matching corrosion inhibiting touch-up 

coating. 

 

 

END OF SECTION 



MMRC Regional Industrial Development Authority 
Proposed Classroom / Training Facility for 
Post-Secondary Center of Excellence 
Morehead, Kentucky 
 

16143 – WIRING DEVICES  16143 - 1 
 

SECTION 16143 - WIRING DEVICES AND PLATES 
 

1. GENERAL 

 

A. This section of the specifications covers all wiring devices and cover plates, standard, 

weatherproof and dust-tight. 

 

B. Wiring devices, listed by manufacturer and catalogue numbers are to establish the type 

required.  Equal devices of other manufacturers, such as Leviton, Hubbell, Bryant, P & S, 

G.E., or Eagle Electric Manufacturing Company for standard use, or approved equivalent 

devices for NEMA 1 or 1A area use, in other areas, as manufactured by Pyle-National, 

Killark or Appleton, will be considered.  Insofar as possible, standard application or 

special application devices shall be by one manufacturer. 

 

2. MATERIALS 

  

A. Table for General facility wall switches and power outlet devices: 

 

 

TYPE RATING CONFIGURATION COLOR VENDOR CAT# 

Receptacle – Duplex 

(Commercial Grade) 

125V, 20A NEMA 5-20R  Hubbell 5362     

GE 5362 

Leviton 5362  

Receptacle – G.F.I. Duplex 

(Commercial Grade) 

125V, 20A NEMA 5-20R  Hubbell GF 5352    

GE GF 5342 

Leviton 6898 

Receptacle – Single 

(Commercial Grade) 

 

125V, 20A NEMA 5-20R  Hubbell 5361    

 

Receptacle – Duplex, Safety 

Type  

(with tamper resistant screws) 

125V, 20A NEMA 5-20R  Hubbell HBL-8300-SG   

 

Receptacle – Duplex, Isolated 

Ground with Orange Finish 

125V, 20A NEMA 5-20R Orange Hubbell IG-5362   

GE 5362-IG 

Leviton 5362-IG 

Receptacle – Duplex with Red 

Finish (Emergency Power) 

125V, 20A NEMA 5-20R Red Hubbell 5362RDB    

GE 5362RD 

Leviton 5362RD 

Receptacle – Single 250V, 20A NEMA 10-20R Black Hubbell 6810   

GE 4124 

Leviton 5032 

Receptacle – Single 250V, 30A NEMA 6-30R Black Hubbell 6810   

GE 4124 

Leviton 5032 

Receptacle – Single 250V, 50A NEMA 6-50R Black Hubbell 6810   

GE 4124 

Leviton 5032 
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Light Switch – Single Pole 120/277V, 

20A 

SPST  Hubbell 1221   

GE 5951 

Leviton 5951 

Light Switch – 3 Way 120/277V, 

20A 

3-Way  Hubbell 1223   

GE 5953 

Leviton 5953 

Light Switch – 4 Way 120/277V, 

20A 

4-Way  Hubbell 1224   

GE 5954 

Leviton 5954 

Light Switch – Single Pole, 

Keyed 

120/277V, 

20A 

SPST N/A Hubbell 1221L 

GE 5951L 

Leviton 5951L 

Light Switch – 3-Way, Keyed 120/277V, 

20A 

3-Way N/A Hubbell 1223 L 

GE 5953L 

Leviton 5953L 

Light Switch – 4-Way, Keyed 120/277V, 

20A 

4-Way N/A Hubbell 1224L   

GE 5954L 

Leviton 5954L 

Timer Switch 240V, 20A DPST N/A Intermatic #FD415M 

 

 

Table Notes: 1)  Switch, keyed to each, is to be furnished with one Hubbell #1209 key. Turn over to 

Owner at close of project and obtain receipt for verification that keys have been 

delivered. 

 

 2)  Provide matching cap (plug) for all receptacles rated 30 amperes, or greater, as 

required for equipment. 

 

 3)  Al receptacles shall be back, or side, wired, clamping type  

 

 

B. Small Motor Control Switches: 

 

(1) Fused toggle switch controlling small motor loads as indicated shall consist of an 

assembly, 2-gang with 30A, 120-277 volt motor-rated snap switch (Hubbell 

3031-A) and fusetron box-mounted dual-element plug fuse as manufactured by 

Bussman Company or equivalent.  To be used for control and disconnecting 

means of all single phase, 120 volt, 1/3 HP and smaller motors, unless otherwise 

noted on plans. 

 

(2) For 2-pole, 30A, 120-208-230 volt, 1/3 HP and less motor, provide an assembly 

to consist of Hubbell 3032-A switch and two "Fusetron" units.  Size fuses at 

motor nameplate rating + 25%. 

 

3. COLOR 

 

A. Color of devices shall be as selected by the architect.  Samples (devices, plates or both) 

may be required to be submitted with other architectural color items by the General 
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Contractor.  The Electrical Contractor shall coordinate any such submission required with 

the General Contractor. 

 

B.  Where surface finishes next to the devices vary in color or shade throughout the project 

 

 

4. PLATES AND COVERS 

 

A.  Unless otherwise specified or noted, all wiring device plates and covers shall be smooth 

thermoplastic, Hubbell "P" Series or equivalent.  Color shall match device. 

 

B.  Cover plates shall be of one manufacture insofar as possible. 

 

C.  Weatherproof plates for G.F.C.I. receptacles shall be cast aluminum, self-closing, 

gasketed, suitable for standard box mounting, U.L. listed for wet location use, cover 

closed.  Vertical mounting - Hubbell WP26, horizontal mounting - Hubbell CWP26H 

(die-cast zinc) 

 

D.  Weatherproof switch plates for toggle-handle switches shall be clear silicone rubber, for 

standard outlet boxes.   Hubbell 1795 or equivalent. 

 

E.  Cover plates for telephone wall outlets shall be required to fit telephone supplier's 

modular jack. 

 

5. INSTALLATION 

 

A. All wiring devices in dusty areas, exposed to weather and moisture shall be installed in 

Type "FS" conduit fittings having mounting hubs. 

 

B. Devices that have been installed before painting shall be masked.  No plates or covers 

shall be installed until all finishing and cleaning has been completed. 

 

C. Provide G.F.C.I. duplex feed-thru style receptacles where indicated or required by the 

National Electrical Code, whether specifically called out or not. When a G.F.C.I. 

receptacle is on a circuit with other non-G.F.C.I. receptacles, it shall always be placed at 

the homerun point of the circuit and shall be wired to ground-fault interrupt the 

downstream outlets on that circuit unless specifically indicated to the contrary. Provide a 

“G.F.C.I. protected” label on each downstream outlet. 

 

D. All receptacles shall be installed with ground prong at top position. 

 

E. All outlets not provided with wiring devices shall be closed with a blank plate matching 

other plates in the area.   

 

 

 

 

END OF SECTION 
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SECTION 16195 – ELECTRICAL IDENTIFICATION 

 

1. GENERAL 

 

A. Equipment, disconnect switches, motor starters, pushbutton stations, special device plates, 

and similar materials shall be clearly marked as to their function and use.  Markings shall be 

applied neatly and conspicuously to the front of each item of equipment with ½" black 

lamacoid plate (or equivalent) with white letters 1/4" high. 

 

B. The Electrical Contractor shall provide clearly legible typewritten directories in each 

electrical panel indicating the area, item of equipment, etc. controlled by each switch, 

breaker, fuse, etc.  These directories are to be inserted into plastic card holders in each panel. 

 

C. New branch circuit panelboards shall be provided with a black lamacoid plastic plate with ½" 

white letters for panel designation and 1/4" white letters showing voltage and feeder 

information.  Branch circuit switches shall be designated as to function.  Panelboard and 

switchgear labels shall indicate the source they are fed from, and the circuit number at that 

source.  Clearly indicate the exact label legend to be furnished with each panelboard and 

switchgear on the shop drawings for each item of equipment prior to submission of shop 

drawings. 

 

D. Lamacoid plates shall be located at center of top of trim for branch circuit panels, switch 

gear, and centered at side for branch circuit switches.  Fasten with self-tapping stainless-steel 

screws or other approved method. 
 

 

END OF SECTION 
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SECTION 16452 - GROUNDING 

 

1.  GENERAL 

 

A. All metallic conduit, wireways, supports, cabinets and equipment shall be grounded in 

accordance with the latest issue of the National Electrical Code and as shown on the Contract 

Drawings. 

 

B. The size of the grounding conductor for service equipment shall be not less than that given in 

Article No. 250-94 of the National Electrical Code, and as shown on the Contract Drawings. 

 

C. Grounding bus and non-current carrying metallic part of all equipment and conduits shall be 

securely grounded by connection to common ground. 

 

2. MATERIALS 

 

A. Ground wires and cables shall be of the AWG sizes shown on the Contract Drawings.  All 

ground wires and cables shall be copper. 

 

B. All grounding fittings shall be heavy cast bronze or copper of the mechanical type except for 

interconnection of grounding grid to cable, columns and ground-rods, which shall be welded 

type as manufactured by Cadweld, Burndy Co., Therm-O-Weld, or approved equivalent.  

Other bonding clamps or fittings shall be as manufactured by O.A. Co., Penn-Union, T & B, 

Burndy, or approved equivalent. 

 

3. INSTALLATION 

 

A. All grounding conductors shall be protected from mechanical injury and shall be rigidly 

supported.  If ground conductors are run through conduit, they shall be securely bonded to 

such conduit at the entrance and exit.  All connection of equipment shall be made with an 

approved type of solderless connection and same shall be bolted or clamped to equipment or 

conduit. 

 

B. Bonding terminals and connectors for grounding shall be of the thermal welded type, or 

mechanical type as required. 

 
 

 

 

 

END OF SECTION 
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SECTION 16470 – ELECTRICAL DISTRIBUTION EQUIPMENT 

 

 

I. MAIN DISTRIBUTION PANELBOARD 

  

A. The main distribution panelboard shall be dead-front, totally enclosed, wall mounted, 

housing the equipment as indicated. This panelboard shall meet Underwriters' 

Laboratories enclosure requirements, and be furnished with an Underwriters' 

Laboratories label.  The entire switchboard is to be Square D “I-Line” or equivalent 

construction, G.E., I.T.E./Siemens, or approved equivalent.  

 

B. Panelboard assembly shall be enclosed in a steel cabinet.  The rigidity and gauge of steel 

to be as specified in UL Standard 50 for cabinets.  The size of wiring gutters shall be in 

accordance with UL Standard 67.  Cabinets to be equipped with latch and tumbler-type 

lock on door of trim.  Doors over 48" long shall be equipped with three-point latch and 

vault lock.  All locks shall be keyed alike.  End walls shall be removable.  Fronts shall be 

of code gauge steel, with gray baked enamel finish electrodeposited over cleaned, 

phosphatized steel. 

 

C.  The panelboard interior assembly shall be dead front with panelboard front removed.  

Main lugs or main breakers shall have barriers on five sides.  The barrier in front of the 

main lugs shall be hinged to a fixed part of the interior.  The end of the bus structure 

opposite the mains shall have barriers.  Bus structure shall be full height of panel. 

 

D.  Panelboard bus structure and main lugs shall have current ratings as shown on the 

panelboard schedule.  Such ratings shall be established by heat rise tests with maximum 

hot spot temperature on any connector or bus bar not to exceed 50 C. rise above ambient.  

Heat rise tests shall be conducted in accordance with Underwriters Laboratories Standard 

UL 67.  The use of conductor dimensions will not be accepted in lieu of actual heat tests.  

All panelboards unless otherwise noted shall have space to accept forty-two 20 amp one 

pole circuit breakers. 

 

E.  Circuit breakers shall be equipped with individually insulated, braced and protected 

connectors.  The front faces of all circuit breakers shall be flush with each other.  Large, 

permanent, individual circuit numbers shall be affixed to each breaker in a uniform 

position.  Tripped indication shall be clearly shown by the breaker handle taking a 

position between "ON" and "OFF."  Provisions for additional breakers shall be such that 

no additional connectors will be required to add breakers.  All panelboards shall be 

capable of accepting 225-amp 3 pole branch breakers as a minimum unless otherwise 

noted. 

 

F.   Each panelboard, as a complete unit, shall have a short circuit current rating equal to or 

greater than the integrated equipment rating shown on schedules on the plans or as 

determined by verification with local utility company.  This rating shall be established by 

testing with the overcurrent devices mounted in the panelboard.  The short circuit tests on 

the overcurrent devices and on the panelboard structure shall be made simultaneously by 
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connecting the fault to each overcurrent device with the panelboard connected to its rated 

voltage source.  Method of testing shall be per Underwriters Laboratories Standard UL 

67.  The source shall can supply the specified panelboard short circuit current or greater.  

Testing of panelboard overcurrent devices for short circuit rating only while individually 

mounted is not acceptable.  Also, testing of the bus structure by applying a fixed fault to 

the bus structure alone is not acceptable.  Panelboards shall be marked with their 

maximum short circuit current rating at the supply voltage and shall be UL listed. 

 

G.  Distribution panelboards shall be Square "D", G.E., I.T.E./Siemens, or approved 

equivalent. 

 

2. BRANCH PANELBOARDS 

 

A. This section covers new lighting and power panelboards (refer to schedule and notes on 

Contract Drawings, of the Contract Drawings). 

 

B. All panelboards shall be of the circuit breaker type, and shall be of one manufacturer. 

 

C. Branch panelboards shall be as indicated on the drawings and as specified herein.  The 

lighting/general power panelboards/loadcenters shall be of the dead-front, quick-make, 

quick-break, plug-in circuit breaker type, with trip indicating and trip free handles.  All 

circuits shall be clearly and properly numbered and shall be provided with thermal 

magnetic protection.  The panelboards shall be enclosed in code gauge, galvanized steel 

cabinets with smooth finished hinged doors without visible external fasteners and heavy 

chrome locks.  Locks shall all be keyed alike.  Each door shall have a directory card 

inside, covered with a plastic shield, filled in with black india ink or typewritten with 

circuit numbers and description indicated. 

 

D. Branch panelboards/loadcenters shall be surface or flush mounted as indicated on the 

Contract Drawings. 

 

E. Circuit breakers shall be of 10,000 A.I.C. RMS symmetrical rating unless otherwise 

indicated on the Contract Drawings. 

 

F. All main bus and connections thereto in branch panelboards shall be aluminum.  All bus 

bars shall extend full length of panelboards. 

 

G. All circuit breakers used to switch lights shall be SWD rated.  

 

H. All HVAC equipment shall be protected by “HACR” rated breakers as required. 

 

I. Isolated ground panelboards/loadcenters shall be supplied with a separate isolated ground 

bus. 

 

J. Panels shall be Square "D", G.E., Siemens, or approved equivalent. 
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3. INSTALLATION INSTRUCTIONS 

 

A. Panelboards/loadcenters with circuit breakers installed before the building has been 

finished and cleaned shall be masked. 

 

B. All dust and debris shall be removed from the panels before it is energized and placed in 

service. 

 

C. All panelboard fronts shall be omitted until final punch list inspection is made.  

Directories for each panelboard shall be completed and available for review by the A/E at 

that time. 

 

4. SAFETY SWITCHES 

 

A. Provide general duty safety switches as a final disconnect means as required by NEC and 

as indicated on the Contract Drawings. 

 

B. All safety switches shall be NEMA Type 1 or NEMA 3R and General Duty Type GD and 

UL listed. 

 

C. All safety switches shall have switch blades that are fully visible in the "OFF" (open) 

position with the door open. 

 

D. All current carrying parts shall be plated by an electrolytic process to resist corrosion and 

to promote cooling. 

 

E. Switch mechanism shall be quick-make, quick-break, load rated, such that during normal 

operation of the switch, the operation of the contacts shall not be capable of being 

restrained by the operating handle after the closing and opening action of the contacts has 

started.  The handle and mechanism shall be an integral part of the box (not cover) with 

facilities for pad locking in the open or closed position with up to three (3) padlocks.  

NEMA 3R switch doors shall be interlocked with switch handle so that the door can only 

be opened when the switch is in the "OFF" (open) position. 

 

F. Switches shall be as manufactured by Square D., G.E., Seimen’s or approved equivalent. 

 

5. FUSES 

 

A. Upon completion of the building, the Contractor shall provide the owner with spare fuses 

as shown below.  All fuses shall be BUSSMANN or Reliance Economy. 

 

B. 10% (minimum of 3) of each type and rating of installed fuses shall be supplied as spares. 

 

C. No fuses shall be installed in the equipment until the installation is complete, including 

tests and inspections required prior to being energized.  All fuses shall be of the same 

manufacturer to insure retention of selective coordination, as designed. 
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D. Circuits 0 to 600 amperes shall be protected by current limiting BUSSMANN LOW-

PEAK Dual Element Fuses, LPN-RK (250 volts) or LPS-RK (600 volts).  All dual 

element fuses shall have separate overload and short circuit elements.  Fuse shall 

incorporate a spring activated thermal overload element having a 284 degree F melting 

point alloy and shall be independent of the short-circuit clearing chamber.  The fuse shall 

hold 500% of rated current for a minimum of 10 seconds and be listed by Underwriters 

Laboratories, Inc. with an interrupting rating of 200,000 amperes r.m.s. symmetrical.  

The fuses shall be UL Class RK1. 

 

E. Motor Circuits - All individual motor circuits rated 480 amperes or less shall be protected 

by BUSSMANN LOW PEAK DUAL-ELEMENT FUSES LPN-RK (250 volts) or LPS-

RK (600 volts).  The fuses for 1.15 service factor motors shall be installed in rating 

approximately 125% of motor full load current except where high ambient temperatures 

prevail, or where the motor drives a heavy revolving part which cannot be brought up to 

full speed quickly, such as large fans.  Under such conditions the fuse should be 150% to 

200% of the Type KRP-C HI-CAP Time Delay Fuses of the rating shown on the 

drawings.  1.0 service factor motors shall be protected by BUSSMANN LOW-PEAK 

Dual-Element Fuses LPN-RK (250 volts) or LPS-RK (600 volts) installed in rating 

approximately 115% of the motor full load current except as noted above.  The fuses 

shall be UL Class RK1 or L. 

 

6. CONTACTORS 

 

A. General 

 

(1) Contactors shall be continuously rated at the specified amperes per pole for all 

types of ballast and tungsten lighting, resistance and motor load.  Contactors shall 

have totally enclosed, double-break silver-cadmium-oxide power contacts.  

Auxiliary arcing contacts will not be acceptable.  Contact inspection and 

replacement shall be possible without disturbing line or load wiring.  Contactors 

shall have straight-through wiring with all terminals clearly marked.  Contactors 

shall have a gasketed NEMA Type 1 (NEMA 12 for electrically-held) enclosure, 

unless otherwise noted or required. 

 

(2) Contactors shall be approved per UL 508 and/or CSA, and be designed in 

accordance with NEMA Standards.  They shall be industrial-duty rated for 

applications to 600 volts maximum.  I.E.C.-style contactors are not acceptable. 

 

(3) Contactors shall have provisions for factory or field addition of: 

 

(1) Four N.O. or N.C. auxiliary contacts rated 6 amperes continuous 

at 600 volts. 

 

(2) Single or double circuit, N.O. or N.C., 30 or 60 ampere 600 volt 

power-pole adder. 

 

(4) Control-circuit fuse holder, one or two fuses. 
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(5) 0.2-60 second adjustable interval timer attachment, if so indicated on plans. 

 

(6) Transient-suppression module for coil control circuit.  Coil control to be 120 

volts.  Provide circuit or step-down transformer. 

 

B. Lighting contactors shall be Square D Class 8903 or equivalent by G.E., I.T.E./Siemens, 

or Allen-Bradley. 

 

 

END OF SECTION 
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SECTION 16515 – LIGHTING FIXTURES (INTERIOR & EXTERIOR)  

 

1. GENERAL 

 

A. Furnish and install all lighting fixtures, as herein specified, complete with lamps and 

accessories for safe and effective operation.  All fixtures shall be installed and left in an 

operable condition with no broken or damaged parts. 

 

B. All items furnished shall comply with the latest standards applicable such as U.L., 

NEMA, etc., and shall bear labels accordingly.  All fixtures shall be the color specified or 

as selected by the Architect and fixtures shall have all scratches and damage marks 

finished and painted. 

 

C. Eight (8) copies of light fixture factory shop drawings and cuts, showing fixture 

dimensions, photometric data, installation information and, if applicable, air handling 

data, shall be submitted to the Engineer for written approval 30 days after bid date. 

 

D. Alternate fixtures may be substituted for types specified by name or catalog number.  

Proposed substitutions must be submitted to the Engineer ten working days prior to bid 

date for written approval to bid.  This written approval will only be issued in addendum 

form. 

 

E. Where emergency battery packs are provided with fixtures (if any), they shall be 

connected to an unswitched power line and wired in accord with the manufacturer's 

recommendations. 

 

F.    All reflecting surfaces, glass or plastic lenses, ballast housings, parabolic louvers, 

downlighting Alzak cones and specular reflectors shall be handled with care during 

installation or lamping to avoid fingerprints or dirt deposits.  It is preferred that louvers 

be shipped and installed with clear plastic bags to protect louvers.  At close of project, 

and after construction air filters are changed, remove bags.  Any louver or cone showing 

dirt or fingerprints shall be cleaned with solvent recommended by the manufacturer to a 

like-new condition, or replaced as necessary in order to turn over to the Owner new 

fixtures at beneficial occupancy. 

 

G. Refer to architectural details as applicable for recessed soffit fluorescent fixtures or 

wherever fixture installations depend upon work of other trades.  Coordinate all 

installations with other trades.  Verify dimensions of spaces for fixtures, and if necessary, 

adjust lengths to assure proper fit and illumination of diffuser and/or area below. 

 

H. Locate pendant, surface mounted or chain-hung industrial fixtures in mechanical rooms 

and similar spaces to avoid ductwork and piping.  Locate around and between equipment 

to maximize the available light.  Request a layout from the Engineer if uncertain about an 

installation. 

 

2. VOLTAGE 

 

A. All lighting fixtures shall be rated 120 volts, or 208 volts, single phase as noted on the 

Lighting Fixture Schedule located in the Electrical Plans. 
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3. BALLASTS 

 

A. Electronic Instant-Start Fluorescent Ballast Specifications 

 

(1) Fluorescent ballast to be instant-start  high performance electronic to operate at a 

frequency of 20KHz or higher with less than 2% lamp flicker, at an input voltage 

of 108 to 132 VAC (120 volt line) or 249 to 305 VAC (277 volt line) at an input 

frequency of 60 Hz, minimum of .88 ballast factor, power factor of .98.  Light 

output to remain constant for line voltage of + 4%.  Ballast to comply with EMI 

and RFI limits set by FCC (CFR 47 part 18) for normal electrical equipment and 

have less than 1.4 lamp current crest factor (or less if required by the fluorescent 

lamp supplier).  Verify this prior to submitting shop drawings.  Ballast to meet 

ANSI Standard 82.41 and be UL listed Class P Type I.  Ballast shall be non-PCB 

bearing. 

 

(2) Ballast to have less than 10% total harmonic distortion with less than 6% third 

harmonic distortion.  Ballast to have "A" sound rating with a power factor greater 

than .99 and have a twenty year rated life.  Ballasts used shall operate 1, 2, or 3 

T5 lamps as specified in the fixture specification.  Use a 2 or 3 lamp ballast to 

match number of lamps in fixture, and meet all switching requirements as shown 

on the drawings.  Ballasts shall be unconditionally warranted by the manufacturer 

for a period of three years from the date of substantial completion. 

 

(3)  Motorola, Advance, Universal or Valmont are acceptable manufacturers. 

 

NOTE: No single 2 or 3 lamp ballast, with two input sources, will be allowed for any 

fixture(s) shown supplied by both normal and emergency power. 

 

(4)  Fluorescent ballasts shall be 120 volts, two or three lamp, electronic, solid state, 

full light output, U.L. listed, style Class "P", high power factor, sound "A" rated. 

Conform to FCC regulations Part 15, Subpart J. For electromagnetic interference.  

Advance Mark III, G.E. or Universal.  All exterior fluorescent light fixtures shall 

be provided with cold temperature ballasts. No PCB filled ballasts shall be used. 

 

(5)  Metal Halide ballasts shall be rated 120 volt, 60 Hertz, high power factor, copper 

wound, constant-wattage autotransformer for single lamp. U.L. 1029 listed. 

Manufactured by Jefferson, G.E., or Advance. 

 

2. LAMPS 

 

A. Lamps furnished and installed in indicated fixtures shall be as manufactured by Sylvania, 

G.E. or Philips. No others shall be acceptable. 

 

B. All fluorescent lamps shall be T5; or as listed in the Lighting Fixture Schedule. 
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3. LIGHT FIXTURES 

 

A. See drawings for Lighting Fixture Schedule. 

 

B. Light fixtures shall be as listed or of equivalent manufacturer. All alternate fixtures must 

be approved by the Engineer and meet all specifications as listed in the fixture schedule. 

 

4. PHOTO CONTROLS 

 

A. Photo cell(s) to control exterior lighting shall be equal to Tork, SPST, 1000 watt, 120 

volt. Photo cells shall be wired into the exterior lighting control scheme such that the 

photo cell shall turn on the exterior lighting at sunset and turn off exterior lighting at 

sunrise. Additionally, a manual bypass switch shall be wired (and labeled as such) into 

the control scheme so that the timeclock may be turned off or on at night or during 

cloudy weather.  

 

5. TIME CLOCKS 

 

A. Time clock shall be rated to control a lighting contactor for exterior lighting control. Unit 

shall be equal to Paragon and be “Astro-dial” seven-day programmable type for sun 

tracking and change of season.  

 

6. INSTALLATION 

 

A. Light fixtures are to be independently hung from the ceiling. 

 

B. Setting and Securing:  Set units plumb, square, and level with ceiling and walls, and 

secure according to manufacturer's printed instructions and approved shop drawings. 

 

C. All exterior fixtures shall be adequately and squarely supported and shall be hung plumb 

in perfect alignment when hung in groups. 

 

D. All fixtures shall be new and clean with new lamps. 

 

END OF SECTION 
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SECTION 16520 – ADDRESSABLE LIGHTING CONTROL SYSTEM 

 

PART 1 - GENERAL 

 

1.1   SUMMARY 

A. Section Includes: 

1. Distributed intelligent relay panels 

B. Related Sections: 

1. Section 16143 - Wiring Devices 

 

1.2   REFERENCES 

A. American National Standards Institute/Institute of Electrical and Electronic Engineers 

(ANSI/IEEE) (www.ansi.org and www.ieee.org)  

1. C62.41-1991 – Recommended Practice for Surge Voltages in Low-Voltage AC Power 

Circuits. 

B. ASTM International (ASTM) (www.astm.org 

1. D4674 -02a Standard Test Method for Accelerated Testing for Color Stability of 

Plastics Exposed to Indoor Fluorescent Lighting and Window-Filtered Daylight. 

C. International Organization for Standardization (ISO) (www.iso.ch) 

1. 9001:2000 – Quality Management Systems. 

D. National Electrical Manufacturers Association (NEMA) (www.nema.org)  

1. WD1 (R2005) - General Color Requirements for Wiring Devices. 

E. Underwriters Laboratories, Inc. (UL) (www.ul.com):  

1. 508 (1999) - Standard for Industrial Control Equipment. 

2. 1472 (1996) - Solid-State Dimming Controls. 

3. 924 (2003) - Emergency Lighting and Power Equipment 

4. 935 (2005) - Fluorescent Ballasts 

 

1.3   SYSTEM DESCRIPTION 

A. The Lutron Energi Savr Node distributed relay system shall interace with building 

occupants via occupant sensors, wall stations, and/or daylight sensors.  The integrated 

system includes relay panels, bus supplies, low voltage wall stations, control interfaces, 

sensors, personal control infrared transmitters, fluorescent dimming ballasts, and handheld 

lighting control programmers and programmer software.  System is configured using a 

wireless handheld lighting control programmers and software.  (Refer to the drawings and 

the typical riser diagrams for system details) 

 

1.4   SUBMITTALS 

A. Shop Drawings; include: 

1. Schematic of system. 

B. Product Data: Catalog cut sheets with performance specifications demonstrating 

compliance with specified requirements. 

 

. 
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1.5   QUALITY ASSURANCE 

A. Manufacturer: Minimum [10] years experience in manufacture of architectural lighting 

controls. 

B. Manufacturer’s Quality System: Registered to ISO 9001:2000 Quality Standard, including 

in-house engineering for product design activities. 

C. Lighting control system components listed by    UL specifically for the required loads. 

Provide evidence of compliance upon request.   

 

1.6   PROJECT CONDITIONS 

A. Do not install equipment until following conditions can be maintained in spaces to receive 

equipment: 

1. Ambient temperature: 0° to 40° C (32° to 104° F). 

2. Relative humidity: Maximum 90 percent, non-condensing. 

3. Lighting control system must be protected from dust during installation. 

 

1.7   WARRANTY 

A. Provide manufacturer’s warranty covering 3 years or 5 years with factory commissioning 

on EcoSystem modules from date of purchase. 

 

1.8   COMMISSIONING 

A. Provide factory-certified field service engineer to make a site visit to ensure proper system 

installation and operation under following parameters: 

1. Qualifications for factory-certified field service engineer: 

a. Minimum experience of 2 years training in the electrical/electronic field. 

b. Certified by the equipment manufacturer on the system installed. 

2. Site visit activities: 

a. Verify connection of power feeds and load circuits. 

b. Verify connection and location of controls. 

c. Verify system operation control by control, circuit by circuit. 

d. Obtain sign-off on system functions. 

e. Demonstrate and educate Owner’s representative on system capabilities, 

operation and maintenance 

 

1.9   MAINTENANCE 

A. Make ordering of new equipment for expansions, replacements, and spare parts available to 

end user.  

B. Make new replacement parts available for minimum of ten years from date of manufacture. 

C. Provide factory direct technical support hotline 24 hours per day, 7 days per week. 

D. Provide on-site service support within 24 hours anywhere in continental United States and 

within 72 hours worldwide except where special visas are required. 

E. Offer renewable service contract on yearly basis, to include parts, factory labor, and annual 

training visits. Make service contracts available up to ten years after date of system 

commissioning. 
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PART 2 – PRODUCTS 

 

2.1   MANUFACTURERS 

A. Basis of design product: Lutron Energi Savr Node or subject to compliance and prior 

approval with specified requirements of this section, one of the following: 

1. Lutron EcoSystem/Energi Savr Node 

 

2.2   GENERAL PERFORMANCE 

A. Based on integrated control requirements, system will control lighting with the following 

hierarchy:   

1. Emergency (Highest priority): Ignores all other inputs. 

2. Programming: During system programming, sensor inputs are ignored. 

3. Occupant sensor: Allows lights to be on/off. 

4. Daylight sensor: Imposes a high end limit for light output. 

5. Personal control: Fine tune light levels up to the daylight sensor limit. 

B. Response to a single sensor can be unique on fixture by fixture basis. 

C. Power failure recovery – All devices return to their previous light level prior to power loss. 

D. All programmable devices have integral power failure memory to maintain settings for a 

minimum of 10 years during power loss.   

E. Wall station and sensor replacement is accomplished without programming. 

 

2.3   Bus Supply 

A. General 

1. Connect without interface to: 

a. Occupancy sensors. 

b. Building management / integration contact closure outputs. 

c. Fire alarm or security system contact closures. 

d. Emergency lighting interface [Lutron LUT-ELI] listed to UL 924. 

2. Integral fault protection to prevent bus supply failure in the event of a mis-wire. 

3. LED status indicators: 

a. Bus supply is powered. 

b. Bus supply operating properly. 

c. Bus communication. 

d. Emergency condition active / non-active. 

4. Configuration switches: 

a. Override bus to full light output. 

b. Override bus to low end. 

c. Override bus to off. 

d. Closure inputs normally open/closed. 

5. Enable/disable system programming (lockout). 

B. Field Mounted EcoSystem Bus Supply 
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1. Integral clip for mounting on DIN rail. 

C. Wall Mounted EcoSystem Bus Supply 

1. Provide digital bus power supply in a pre-assembled NEMA listed enclosure with 

terminal blocks listed for field wiring. 

 

2.4   Ballast Module 

A. General 

1. Required to provide continuous 3-Wire signal dimming to Lutron 3-Wire electronic 

dimming ballast.   

2. Connect without interface to: 

a. Occupant sensor (motion detector). 

b. Daylight sensor. 

c. Personal control input (wall station or infrared receiver). 

3. Generate digital communication commands to distribute ballast and sensor data on the 

digital bus. 

4. If power is interrupted and subsequently returned, lights automatically return to the 

setting prior to power interruption. 

5. Each ballast responds independently: 

a. Up to 64 occupant sensors. 

b. Up to 64 personal control inputs. 

c. 2 daylight sensors. 

6. Unique internal reference number visibly displayed on module cover. 

7. Averages 2 independent daylight harvesting inputs internally. 

8. Responds to digital load shed command 

a. Sets high end trim.   

b. Automatically scales light output proportional to load shed command.  

1). Example: If light output is at 30% and a load shed command of 10% is 

received, the ballast automatically sets the maximum light output at 90% 

and lowers current light output by 3% to 27%. 

9. Electrical: Dimmer to meet limited short circuit test as defined in UL 20. 

10. Provide integral fault protection to prevent ballast module failure in the event of a 

mis-wire. 

B. 2 Amp (BMF) 3-Wire Ballast Module 

1. Ballast module to integrate up to 2 amps of Lutron 3-wire electronic dimming ballast 

into an EcoSystem control system as a single zone.   

C. 16 Amp (BMJ) 3-Wire Ballast Module 

1. Ballast module to integrate up to 16 amps of Lutron 3-wire electronic dimming ballast 

into an EcoSystem control system as a single zone. 

 

2.5   Energi Savr Node 

A. Four (4) 16 amp relays for feed through of up to four (4) 16 amp circuits using softswitch 

technology so that the relay contacts open and close without being under load. 

B. Four (4) occupancy sensor inputs per device 

C. Four (4) daylight sensor inputs per device 
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D. Four (4) momentary contact inputs per device 

E. QSM receiver connection for use of wireless devices including: occupancy sensors, 

daylight sensors, switches, and dimmers that utilize wireless technology 

 

2.6   LOW-VOLTAGE WALL STATIONS 

A. Product: EcoSystem 1B – Lutron Model CC-1BRL-WH and / or EcoSystem 4B – Lutron 

Model CC-4BRL-WH shall be provided where connected directly to Ecosystem ballasts.  

Three (3) wire momentary contact switches shall be used where indicated to provide on/off 

control of switched loads connected to Energi Savr Node panels.  Provide low-voltage wall 

station controls as defined on projects drawings and schedules 

B. General 

1. Class 2 (low voltage). 

2. Integral IR receiver for programming. 

3. Immediate local LED response upon button activation to indicate that a system 

command has been requested. 

4. Wall stations can be replaced without reprogramming. 

5. Color 

a. http://www.cie.co.at/index.html 

b. Match NEMA WD1, Section 2 White. 

c. Color variation in same product family: Maximum ?E=1, CIE L*a*b color units. 

d. Visible parts: Exhibit ultraviolet color stability when tested with multiple actinic 

light sources as defined in ASTM D4674. Provide proof of testing upon request. 

C. One Button Control 

1. Toggle on/off and master raise/lower control for group of fixtures.  

2. “Press and Hold” button programming for creating and modifying groups. 

D. Four Button Control 

1. Recall 4 Scenes plus all on or all off for one group of fixtures. 

2. Master raise/lower control entire group of fixtures. 

3. “Press and Hold” button programming supports: 

a. Create and modify groups. 

b. Modify scene levels. 

 

2.7   SENSORS 

A. General 

1. Use Class 2 wiring for low voltage communication. 

2. Can be replaced without reprogramming. 

3. Color: 

a. Match NEMA WD1, Section 2 White. 

b. Color variation in same product family: Maximum ?E=1, CIE L*a*b color units. 

c. Visible parts: Exhibit ultraviolet color stability when tested with multiple actinic 

light sources as defined in ASTM D4674. Provide proof of testing upon request. 

4. Mountable on lighting fixtures or recessed acoustical ceiling tiles. 

B. Infrared Receivers have 360 degree reception of wireless infrared remote controls.  
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1. Immediate local LED response upon reception of hand held transmitter 

communication. 

2. Constructed with plastic meeting UL94 HB. 

C. Interior Daylight Sensors 

1. Open-loop basis for daylight sensor control scheme.  

2. Stable output over temperature from 0º to 40º C. 

3. Partially shielded for accurate detection of available daylight to prevent fixture 

lighting and horizontal light component from skewing sensor detection. 

4. Provide linear response from 0 to 500 foot-candles. 

5. Integral IR receiver for programming. 

6. Constructed with plastic meeting UL94 HB. 

D. Occupancy Sensors 

1. Connect directly to EcoSystem ballast, modules, and bus supply without the need of a 

power pack or other interface. 

2.8   Wireless Personal Control via PC 

A. General 

1. Powered and controlled via a PC’s USB interface. 

2. Communicates personal control commands: On, Off, Raise/Lower to the EcoSystem 

infrared receiver (C-R-M1-WH). 

3. Works with any USB capable PC. 

4. EcoSystem control software included. 

5. Software minimizes to system “tray” for fast access. 

6. Software automatically loads to start application after each reboot. 

7. Requires Microsoft Windows 98/2000/XP. 

2.9   Hand Held Programmer 

A. General  

1. Wireless programming for all system settings. 

2. Secured via pass code. 

3. Replace ballast via serial number. 

4. Only operates as a lighting control device. 

5. Non-volatile memory stores lighting control software for minimum of 10 years for 

power loss. 

6. Stores not system specific configuration settings 

 

2.10   POWER INTERFACES 

A. Product: FDI-INC and / or FDI-ELV.  Provide required power interfaces as defined on 

projects drawings and schedules. 

B. Electrical 

1. Phase independent of control input. 

2. Dimmer to meet limited short circuit test as defined in UL 20. 

C. Diagnostics and Service: Replacing power interface does not require re-programming of 

system or processor. 
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2.11   ACCESSORIES 

A. Tamper Proof Covers: 

1. Locking covers for preset control units and wall stations: Reversible to allow lock to 

be located on either side of control. 

2. Compatible with IR controls. 

B. Infrared Transmitters: 

1. Provide wireless remote control capable of recalling “on” plus “off”, one favorite 

scene, and of fine-tuning light levels with master raise/lower. 

2. Designed for use in conjunction with compatible infrared receiver and lighting 

control; dependent on that receiver, not transmitter.  

3. Operate up to 25 feet (7.5 meters) within line-of-sight to that receiver.  

4. “Learnable” by other variable frequency remote controls. 

 

2.12   SOURCE QUALITY CONTROL 

A. Perform full-function testing on all completed assemblies at end of line. Statistical 

sampling is not acceptable. 

B. Diagnostics and Service – Tiered control scheme for dealing with component failure that 

minimizes loss of control for occupant. 

1. Bus failure: Lights go to emergency level for safety.   

2. Failure of one sensor type: Ballast still controllable via other sensors. 

3. Ballast failure: Only impacts one fixture – remainder of system operates as 

programmed. 

 

PART 3 - EXECUTION 

 

3.1   INSTALLATION 

A. Install equipment in accordance with manufacturer’s installation instructions. 

B. Provide complete installation of system in accordance with Contract Documents.  

C. Provide equipment at locations and in quantities indicated on Drawings. Provide any 

additional equipment required to provide control intent. 

D. Ensure that daylight sensor placement minimizes sensors view of electric light sources; 

ceiling mounted and fixture-mounted daylight sensors shall not have direct view of 

luminaries.   

 

 

END OF SECTION 
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SECTION 16671 – TRANSIENT VOLTAGE SURGE SUPPRESSION (TVSS) 

 

1. GENERAL 

 

A. The Contractor shall furnish and install the Transient Voltage Surge Suppression (TVSS) 

equipment having the electrical characteristics, ratings and modifications as specified herein 

and as shown on the contract drawings. To maximize performance and reliability, the AC 

surge protection shall be integrated into electrical distribution equipment such as switchgear, 

switchboards, panelboards and/or motor control centers.  

B. Each Surge Suppression Unit (transient voltage surge suppressor, or T.V.S.S) furnished shall 

meet or exceed U.L. 1449, Second Edition, with capacity for each basic Category A, B and C, 

surge rise time of ten microseconds and a surge duration of at least one thousand 

microseconds. 

C. SPECIAL NOTE:   When using a “Meggar” or similar instrument to test conductors in a 

panelboard or switchboard, disconnect any T.V.S.S. device connected to any combination of 

those conductors. Failure to do so may damage or destroy the T.V.S.S. device. If any damage 

occurs as a result of testing to a T.V.S.S. device, the Contractor shall replace the device. 

2. REFERENCES 

A. TVSS units and all components shall be designed, manufactured and tested in accordance 

with the latest applicable UL Listed standards (UL 1449, 2nd Edition, 2007), UL 1283 and 

CSA certified per CSA 22.2. 

3. SUBMITTALS – For Review/Approval 

A. The following information shall be submitted to the Engineer: 

1. Product Data: Submit manufacturer’s data on surge protection systems and components 

as part of shop drawing submissions. Indicate all capacity ratings, clamp times, maximum 

capacities, EMI/RFI attenuation data, withstand capabilities, physical construction and 

listing agency approvals. 

2. Maintenance Data: Submit maintenance instructions for surge suppression system. 

Include this data in Operation and Maintenance manuals. 

4. QUALIFICATIONS 

A. For the specified herein, the manufacturer shall be ISO 9000 certified. 

B. The manufacturer shall be regularly engaged in production of surge protection equipment, of 

types, sizes and ratings required, whose product have been satisfactorily used in similar 

service for not less than three years. 

C. Comply with NEC and NFPA requirements, as applicable to materials and installation of 

surge protection components and wiring. Surge protection equipment shall be UL listed and 

labeled for its intended use. Where applicable, equipment shall comply with ANSI standards 

for such equipment. 

D. SPECIAL NOTE:  The physical routing, length and connections of the unit’s phase, neutral 

and ground conductors are critical to the performance of surge suppression units. The 

Contractor shall carefully observe and comply with ANSI standards for such equipment. 
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5. DELIVERY, STOREAGE AND HANDLING 

A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One 

(1) copy of manufacturer’s instructions shall be included with the equipment at time of 

shipment. 

6. OPERATION AND MAINTENANCE MANUALS 

A. Equipment operation and maintenance manuals shall be provided with each assembly 

shipped, and shall include instruction leaflets and instruction bulletins for the complete 

assembly and each major component. 

7. MANUFACTURERS 

• Liebert Corporation, Inc. 

• Current Technologies, Inc. 

• United Power, Inc. 

• General Electric Corporation 

• Transtector, Inc. 

• Advanced Protection Technologies, Inc. 

The listing of specific manufacturers above does not imply acceptance of their products that do 

not meet the specified ratings, features and functions. Manufacturers listed above are not relieved 

from meeting these specifications in their entirety. Products in compliance with the specification 

and manufactured by others not named will be considered only if pre-approved by the Engineer 

ten (10) days prior to bid date. 

8. VOLTAGE SURGE SUPPRESSION – GENERAL 

A. Electrical Requirements: 

1. Unit Operating Voltage – Refer to drawings for operating voltage and unit configuration.  

2. Maximum Continuous Operating Voltage (MCOV) – The MCOV shall be greater than 

115% of the nominal system operating voltage. 

3. The suppression system shall incorporate a hybrid designed Metal-Oxide Varistors 

(MOV) surge suppressor for the service entrance and other distribution level. The system 

shall not utilize silicon avalanche diodes, selenium cell, air gaps or other components that 

may crowbar the system voltage leading to system upset or create any environmental 

hazards.  

4. Protection Modes – For a Wye configured system, the device must have directly 

connected suppression elements between line-neutral (L-N), line-ground (L-G), and 

neutral-ground (N-G). For a Delta-configured system, the device must have suppression 

elements between line to line (L-L) and line to ground (L-G). 

5. UL 1449 2nd Edition Suppressed Voltage Rating (SVR) – The maximum UL 1449 2nd 

Edition SVR for the device must not exceed the following:    
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Modes 
208Y/120 & 

120/240 

240 

Delta 
480Y/277 

480 

Delta 
600Y/347 

600 

Delta 

L-N and/or L-G 400V 800V 800V 
1500

V 
1000V 2000V 

N-G 400V - 800V - 1000V - 

L-L 800V 800V 1500V 
1500

V 
2000V 2000V 

    

B. TVSS Design: 

1. Balanced Suppression Platform – The surge current shall be equally distributed to all 

MOV components to ensure equal stressing and maximum performance. The surge 

suppression platform must provide equal impedance paths to each matched MOV. 

Designs incorporating TVSS modules shall not be acceptable. 

2. Electrical Noise Filter – Each unit shall include a high-performance EMI/RFI noise 

rejection filter. Noise attenuation for electric line noise shall be 50 dB at 100 kHz using 

the MIL-STD-220A insertion loss test method.  Products not able to demonstrate noise 

attenuation of 50 dB @ 100 kHz shall be rejected. 

3. Extended Range Filter – The Surge Protective Device shall have a High Frequency 

Extended Range Tracking Filter in each Line to Neutral mode with compliance to UL 

1283 and NEMA LS1. The filter shall have published high frequency attenuation rating 

in the attenuation frequencies.    

Attenuation Frequency 50kHz 100kHz 500kHz 1MHz 10MH

z 

100MHz 

Insertion Loss (ratio) 40 316 316 89 200 79 

Insertion Loss (dB) 32 50 50 39 46 38 

   

4. Internal Connections – No plug-in component modules or printed circuit boards shall be 

used as surge current conductors. All internal components shall be hardwired with 

connections utilizing low impedance conductors and compression fittings. 

5. Standard Monitoring Diagnostics – For each surge suppression unit, Cat. A, B and C, 

provide unit function status indicators. These indicators shall be mounted in the face of 

the equipment panel. Provide green L.E.D., illuminated for normal operation, red L.E.D. 

for trouble/fault or reduction of surge suppression capacity. Provide an audible alarm 

with silence switch to alarm at unit on malfunction for category “C” units only. Provide a 

resettable surge counter for each Cat. “C” unit to indicate each suppression operation of 

the unit. 

C. Minimum Repetitive Surge Current Capability as per ANSI/IEEE C62.41 and ANSI/IEEE 

C62.45 – 1992  

D. The suppression filter system shall be repetitive surge tested in every mode utilizing a 1.2 x 

50µsec, 20kV open circuit voltage.  8 x 20µsec, 10kA short circuit current Category C3 bi-

wave at one minute intervals without suffering either performance degradation or more than 
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10% deviation of clamping voltage at a specified surge current. The minimum repetitive 

surge current capability as per ANSI/IEEE C62.41 and ANSI/IEEE C62.45 – 1992 shall be: 

a. Service Entrance: 12000 impulse per mode. 

b. Distribution Panelboard: 10000 impulse per mode. 

c. Branch Location Panelboard: 9000 impulse per mode. 

9. SYSTEM APPLICATION 

A. The TVSS applications covered under this section include distribution and branch panel 

locations, motor control centers (MCC), switchgear, and switchboard assemblies. The branch 

panel located TVSS shall be tested and demonstrate to be suitable for ANSI/IEEE C62.41 

Category C1 environments. 

B. Surge Current Capacity – The minimum total surge current 8 x 20 microsecond waveform 

that the device is capable of withstanding shall be as shown in the following table: 

 

Minimum total Surge Current and Withstand Capability with compliance to 

ANSI/IEEE C62.41 and NEMA LS1 

Application Per Phase  

 

Per Mode Surge Withstand 

Capabilities ANSI/IEEE 

C3 Wave (10kA) 

Service Entrance Locations 

(Switchboards Switchgear, MCC 

Main Entrance) 

250kA 125kA 12000 

High Exposure Roof Top Locations 

(Distribution Panelboards) 

160kA 80kA 10000 

Branch Locations (Panelboards, 

MCC's,) 

120kA 60kA 9000 

 

C. Lighting and Distribution Panelboard Requirements: 

1. The TVSS application covered under this section includes lighting and distribution 

panelboards. The TVSS units shall be tested to demonstrate suitability for ANSI/IEEE 

C62.41 Category C1 environments. 

2. The TVSS shall not limit the use of Through-feed lugs, Sub-feed lugs and Sub-feed 

breaker options. 

3. The TVSS shall be immediately installed on the load side of the main breaker. 

4. The panelboard shall be capable of re-energizing upon removal of the TVSS. 

5. A direct bus bar connection shall be used to mount the TVSS component to the 

panelboard bus bar to reduce the impedance of the shunt path. 

6. The TVSS panelboard shall be constructed using a direct bus bar connection (cable 

connection between bus bar and TVSS device is not acceptable). TVSS units that use a 

cable connection do not meet the intent of this specification. 
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7. The TVSS shall be included and mounted within the panelboard by the manufacturer of 

the panelboard. 

8. The TVSS shall be of the same manufacturer as the panelboard. 

9. The complete panelboard including the TVSS shall be UL67 listed. 

D. Retrofit Installation (externally mounted suppressor). Maximum conductor lead length 

between breaker and suppressor shall not exceed 14 inches. Comply with the manufacturer's 

recommended installation and wiring practices. 

E. Switchgear, Switchboard, and MCC Requirements: 

1. The TVSS application covered under this section is for switchgear, switchboard, MCC 

and Bus Plug locations. Service entrance located TVSS shall be tested and suitable for 

ANSI/IEEE C62.41 Category C3 environments. 

2. The TVSS shall be of the same manufacturer as the switchgear, switchboard, MCC and 

Bus Plug. 

3. The TVSS shall be factory installed inside the switchgear, switchboard, MCC and Bus 

Plug at the assembly point by the original equipment manufacturer. 

4. Locate suppressor on load side of main disconnect device, as close as possible to the 

phase conductors and ground/neutral bar. 

5. Provide a 60-amp disconnect for Class “C” devices and a 30-amp disconnect for Class 

“B” devices.. The disconnect shall be directly integrated to the suppressor and assembly 

bus using bolted bus bar connections. 

6. The TVSS shall be integral to switchgear, switchboard, and MCC as factory standardized 

design.  

7. All monitoring diagnostics features shall be visible from the front of the equipment. 

10. ENCLOSURES 

A. All enclosed equipment shall have NEMA 1/3R general purpose enclosures, unless otherwise 

noted. Provide enclosures suitable for locations as indicated on the drawings and as described 

below: 

1. NEMA 1/3R rainproof enclosures intended for outdoor use primarily to provide 

protection against rain, sleet and damage from external ice formation.  

2. NEMA 12 dust-tight enclosures intended for indoor use primarily to provide protection 

against circulating dust, falling dirt and dripping non-corrosive liquids. (Panelboards 

Only) 

3. NEMA 4 watertight stainless steel intended for indoor or outdoor use primarily to 

provide protection against windblown dust and rain, splashing rain, hose-directed water, 

and damage from external ice formation. (Side Mounted Units Only) 

11. FACTORY TESTING 

A. Standard factory tests shall be performed on the equipment under this section. All tests shall 

be in accordance with the latest version of NEMA and UL standards. 
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12. INSTALLATION 

A. The Contractors shall install all equipment per the manufacturer's recommendations and the 

contract drawings. 

13. WARRANTY 

A. The manufacturer shall provide a full ten (10) year warranty from the date of shipment 

against any TVSS part failure when installed in compliance with manufacturer's written 

instructions and any applicable national or local code. 

14. DATA COMMUNICATIONS AND TELEPHONE LINE SURGE PROTECTION 

A SCOPE 

1. This section describes the materials and installation requirements for transient 

voltage surge suppressors for the protection of low voltage telephone data, and signal 

conductors.  This includes systems such as facility entrance for fire/security alarms, 

sound systems, access control systems, nurse call systems, computers, networks 

(LANs), CCTV, CATV, loop circuits, buss systems, key/PBX, motor controls, and 

various other electronic based systems that are powered and/or communicate via 

metallic wire. 

2. Arrestors shall be U.L. listed, properly grounded per NEC and shall be located at the 

service entrance point for each cable installed by a utility company or at the point of 

building entry for Contractor-installed cables leading from antennas. Also provide 

surge arrestors of the proper type for any copper cables that are installed between 

buildings by the Contractor, if such a condition occurs within the project. 

B QUALIFICATIONS 

1. The manufacturer of the data communication protectors shall be the manufacturer of 

AC power line surge protection (16671 Part A and B). 

2. This specification is based on the Cutler-Hammer DATACOM protectors for 

function and quality. Products in compliance with the specification and manufactured 

by others will be considered only if pre-approved by the engineer ten (10) days prior 

to the bid date.  

C REEFERENCE STANDARDS 

1. The specified system(s) shall be designed, manufactured, tested, and installed in 

compliance with National Electric Code (NEC) National Fire Protection Association 

(NFPA 20, 70, 75, 78), Underwriters Laboratory (UL 497, 497A, 497B) and CCITT 

International Standards for Communication Circuits. 

D REQUIREMENTS 

A. The contractor shall furnish and install surge suppression devices as designated in the 

contract documents.  

B. The system parameters of the electronic system requiring protection shall include but 

not be limited to: 
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1. Application/Communication 

2. Maximum series current 

3. Signal speed 

4. Peak voltage (DC) 

5. Shielding requirements 

C. All communication conductors leaving and entering a building shall be protected 

with surge suppression as defined by the National Electric Code (NEC). 

 

END OF SECTION 
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SECTION 16721 – FIRE ALARM SYSTEM 
 

1. GENERAL 

 

A. SCOPE AND RELATED DOCUMENTS 

 

(1) The work covered by this section of the specifications includes the furnishing of 

all labor, equipment, materials and performance of all operations in connection 

with the installation of the Fire Alarm System devices as shown on the drawings 

and as herein specified and as required by the applicable codes. 

 

(2) The requirements of the conditions of the Contract, Supplementary Conditions 

and General Requirements, apply to the work specified in this section. 

 

(3) The complete installation shall conform to the applicable sections to NAPA-71, 

NAPA-72A, B, C, D, Local, State Code Requirements, National Electrical Code 

(Article 760) and the Americans with Disabilities Act (ADA). The requirements 

of any local fire department and the Authority Having Jurisdiction shall also be 

observed in the system installation and device layout. 

 

(4) The work included in this section shall be coordinated with related work 

specified elsewhere in these specifications. 

 

B. QUALITY ASSURANCE 

 

(1) Each and all items of the Fire Alarm System shall be listed as a product of a 

SINGLE fire alarm system manufacturer under the appropriate category by the 

Underwriters' Laboratories, Inc. (UL), and shall bear the "U.L." label.  All 

control equipment shall be listed under UL category UOJZ as a single control 

unit.  Partial listing shall NOT be acceptable. 

 

(2) In addition to the UL-UOJZ requirement listed above, the system controls shall 

be UL listed for Power Limited Applications per NEC 760.  All circuits must be 

marked in accordance with NEC Article 760-23. 

 

(3) Where Fire Alarm circuits leave the building, additional transient protection must 

be provided for each circuit. Devices must be UL listed under standard #497B 

(Isolated Loop Circuit Protectors) and in compliance with UL 96A and NEC 

Article 800. 

 

C. GENERAL 

 

(1) Furnish and install a complete Fire Alarm System as described herein and as 

shown on the plans; to be wired, connected, and left in first class operating 

condition. The system shall use individually-addressable digital multiplex device 

circuit(s) with individual device supervision, individual indicating appliance 

circuit supervision, incoming normal and stand-by power supervision.  In 

general, systems shall include a control panel, automatic fire detectors, horns, 

bells, flashing lights, annunciator (if indicated), raceways, all wiring, connections 
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to devices, connection to valve tamper switches, water flow switches and 

mechanical controls, outlet boxes, junction boxes, and all other necessary 

material for a complete operating system.   

     

(2) Using panel control switches, the fire alarm control panel shall allow for loading 

or editing any special instructions or operating sequences as required.  The 

system shall be capable of on-site programming to accommodate system 

expansion and facilitate changes in operation. No special tools, modems, or an 

off-board programmer shall be required to program the system.  All instructions 

shall be stored in a resident non-volatile programmable memory within the fire 

alarm control unit. Loss of primary and secondary power shall not erase the 

instructions stored in memory. 

 

(3) All peripheral devices shall be the standard product of a single manufacturer and 

shall display the manufacturer's name of each component.  Any catalogue 

numbers specified under this section are intended only to identify the type, 

quality of design, materials, and operating features desired. The listing of specific 

catalog numbers and equipment parameters is not intended to limit competition 

among other manufacturers that propose to supply equivalent equipment and 

services.  

 

(4) Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

 

a) Notifer 

b) Simplex 

c) Siemens/Cerberus 

d) Edwards 

e) Faraday 

 

(5) Equipment submissions must include a minimum of the following: 

 

a) Complete descriptive data indicating UL listing for all system 

components. 

 

b) Complete sequence of operations of the system. 

 

c) Complete system wiring diagrams for components capable of being 

connected to the system and interfaces to equipment supplied by others. 

 

d) A copy of any state or local Fire Alarm System equipment approvals. 

 

e) An Autocad (2004) produced wiring diagram illustrating the basic floor 

plan of the building, showing all system wiring and equipment, as well as 

zoning boundaries and schedule of zone legends as intended to appear on 

annunciators.  

 

(6) No work shall be done until the drawings are approved by the Kentucky 

Department of Housing, Buildings and Construction. 
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D. OPERATION 

 

(1) The system alarm operation subsequent to the alarm activation of any manual 

station or automatic detection device shall be as follows: 

 

a) The appropriate initiating device circuit red LED shall flash on the 

control panel (and the remote annunciator) until the alarm has been 

silenced at the control panel (or the remote annunciator).  Once silenced, 

this same LED shall latch on.  A subsequent alarm received after 

silencing shall flash the subsequent zone alarm LED on the control panel. 

 

b) An internal tone-alert signal shall occur within the control panel and the 

graphic annunciator until silenced. 

c) All alarm indicating appliances shall sound in a temporal code pattern 

until silenced by the Alarm Silence Switch at the control panel or the 

remote annunciator. 

 

d) A supervised signal to notify the local fire department or an approved 

central station (as required by local codes) shall be activated. 

 

e) The mechanical controls shall de-activate the air handling systems as 

required. 

 

(2) The alarm indicating appliances may be silenced, by authorized personnel upon 

entering the locked control cabinet and operating the Alarm Silence Switch (or 

by use of the key operated switch or keypad entry of digital code at the remote 

annunciator).  A subsequent alarm received from another device (or zone) alarm 

shall reactivate the signals. 

 

(3) The activation of any standpipe or sprinkler tamper switch shall activate a 

distinctive system supervisory audible signal and illuminate a "System 

Supervisory Tamper Switch" indicator at the system controls. There shall be 

distinction between valve tamper switch activation and opens and/or grounds on 

fire alarm initiation circuit wiring. 

 

(4) Include with the control panel, as an auxiliary function, a built-in test mode that, 

when activated, will cause the following operation sequence:  

 

a)  The system monitoring station connection shall be bypassed. 

 

b)  Control relay functions shall be bypassed. 

   

c)  The control panel shall show a trouble condition. 
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d)  The system records test inputs such as intentional alarms or trouble and 

either logs the response (silent WALK Test) or outputs a brief, 

recognizable audible notification signal (audible WALK Test). 

 

e)  Trouble conditions can then be initiated and confirmed with a common 

pulse output. 

 

f)  The panel shall automatically reset itself. 

 

g)  Any momentary opening of an initiating or indicating appliance circuit 

shall cause the audible signals to sound for 4 seconds to indicate the 

trouble condition. 

 

E. SUPERVISION 

 

(1) The system shall contain Style "B" (Class "B") independently supervised 

initiation device circuits (IDC), with the number of circuits as required per the  

contract drawings, so that a fault in any one zone shall not affect any other zone.  

The alarm activation of any initiation circuit shall not prevent the subsequent 

alarm operation of any other initiation circuit. 

 

(2) There shall be a minimum of two (2) or more (as required) independently 

supervised, and independently fused, notification appliance circuits (NAC) for 

alarm horns and flashing alarm lamps. 

 

(3) All auxiliary manual control shall be supervised so that all switches must be 

returned to the normal automatic position to clear system trouble. 

 

(4) Each independently supervised circuit shall include a discrete yellow "System 

Trouble" LED to indicate disarrangement conditions per circuit. 

 

(5) The incoming power to the system shall be supervised so that any power failure 

shall be audible and visually indicated at the control panel (and the annunciator.  

A green "AC Power" LED shall be displayed continuously while incoming power 

is present. 

 

(6) The system batteries shall be supervised so that disconnection of a battery shall 

be audible and visually indicated at the control panel (and the annunciator). 

 

(7) Wiring to a remote annunciator shall be supervised for open and ground 

conditions.  An independent annunciator trouble indicator shall illuminate, and an 

audible trouble signal shall sound at the control panel. 

 

(8) Two dedicated phone lines shall be connected to the Fire Alarm Control Panel 

utilizing a digital dialer (DACT), internal to the control panel. The system shall 

notify the proper authorities in an alarm condition using this digital dialer. If one 

phone line goes down, the dialer shall attempt to use the second phone line in 

order to notify the authorities. 
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(9) Provide one year of Fire Alarm System monitoring by a U.L. approved central 

station monitoring service. 

 

F. POWER REQUIREMENTS 

 

(1) The control panel shall receive 120 VAC power (as noted on the plans) via a 

dedicated and locked circuit breaker. 

 

(2) The system shall be provided with sufficient battery capacity to operate the entire 

system upon loss of normal 120 VAC power in a normal supervisory mode for a 

period of twenty-four (24) hours with sufficient time for alarm indication at the 

end of this period as required per code for “listed” fire/security panels. The 

system shall automatically transfer to the standby batteries upon power failure.  

All battery charging, and recharging operating shall be automatic.   

 

(3) All circuits requiring system operating power shall be 24 VDC and shall be 

individually fused at the control panel.  

 

(4) Power supplies for Notification signals, whether in the main panel or within 

remote power supply cabinets, shall be designed to provide a minimum of 20% 

spare capacity for future signals. 

 

G. FIRE ALARM CONTROL PANEL 

 

(1) Where shown on the plans, provide and install a Fire Alarm Control Panel.  

Construction shall be modular with solid state, microprocessor based electronics.  

All visual indicators shall be high contrast, light-emitting diode type. 

 

(2) The control panel shall contain the following features: 

 

• Minimum capacity of 120 Control or Monitor points or greater, to Suit 

Building Requirements, expandable to 250 points 

• Initiation Device Circuits 

• Alarm Indicating Appliance Circuit 

• Supervised Annunciator Circuits 

• Local Energy City Connection, if required 

• Form C Alarm Contacts (2.0 Amps each, minimum of two unless otherwise 

required) 

• Earth Ground Supervision Circuit 

• Automatic Battery Charger, of proper rating 

• Standby Battery, Nickel-Cadmium Alkaline 

• Resident non-volatile programmable operating system for all operating 

requirements 

• Supervised manual Evacuation Switch 

• Internal power supplies as required for auxiliary functions as indicated 

 

H. REMOTE ANNUNCIATOR 

 



MMRC Regional Industrial Development Authority 
Proposed Classroom / Training Facility for 
Post-Secondary Center of Excellence 
Morehead, Kentucky 
 

FIRE ALARM SYSTEM   16721-6 
 

(1) A minimum of one and where shown on the plans, provide and install a  remote, 

serial, LED annunciator. Alarm, Supervisory, and Trouble conditions are also 

indicated by dedicated LED’s and a tone-alert audible indication. 

  

(2) Connection to the fire alarm control panel shall be by a single twisted, shielded 

cable pair. The remote annunciator shall be electrically supervised from the 

control panel.  

 

(3) The annunciator shall have the capability to provide control as well as remote 

annunciation of all fire alarm zones in the fire alarm system. 

 

I. PERIPHERAL DEVICES 

 

(1) Manual Pull Stations 

 

a) Manual stations shall be a single action station. 

 

b) Construction is to be of high impact, red lexan with raised white lettering 

and a smooth high gloss finish. 

 

c) Stations shall be keyed alike with the fire alarm control panel. Stations 

which utilize screwdrivers, allen wrenches, or other commonly available 

tools shall not be accepted. 

 

d) When the station is operated, the handle shall lock in a protruding 

manner to facilitate quick visual identification of the activated station. 

 

(2) Horns and Audio Visual Units 

 

a) Alarm horns shall be polarized and shall be operated by 24 VDC. 

 

b) Each horn assembly shall include separate wire leads for in/out wiring 

for each leg of the associated signal circuit.  T-tapping of signal device 

conductors to signal circuit conductors shall NOT be accepted.  

 

c) The audio/visual units shall be semi-flush mounted with back boxes and 

flush trim ring.  

 

d) The white lexan lens shall have "FIRE" in red lettering on the sides and 

shall be pyramidal in shape to allow for side viewing.  

 

e) Audio/Visual units are to have the capability of selecting the candela 

intensity of the visual strobe. The unit shall have the capability of 

selecting between 15, 30, 75, or 110 candelas. 

 

f) Units shall meet A.D.A. requirements.  

 

(3) Visual Flashing Lamps 
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a) Visual indicating appliances shall be U.L. listed and be capable of either 

ceiling or wall mounting.  

 

b) The LEXAN lens shall be pyramidal in shape to allow better visibility. 

Visual units shall be of the stand alone type or be incorporated as part of 

the Horn unit. 

 

c) Audio/Visual units are to have the capability of selecting the candela 

intensity of the visual strobe. The unit shall have the capability of 

selecting between 15, 30, 75, or 110 candelas. 

 

d) Units shall meet A.D.A. requirements. 

 

(4) Ceiling Mounted Smoke Detectors 

 

a) System smoke detectors shall be an automatic detector of the solid state 

photoelectric type and shall operate on the light scattering photo-diode 

principle.  

 

b) The detectors shall be designed to ignore invisible airborne particles or 

smoke densities that are below the factory set alarm point. 

 

c) No radioactive materials shall be used. 

 

d) Detectors shall contain a red LED which shall pulse to indicate power on 

and glow continuously to indicate alarm. 

 

e) Detector construction shall be of the split-type, that is, mounting base 

with twist-lock detecting head.  Contacts between the base and head shall 

be of the bifurcated type using spring-type, self-wiping contacts.  

Removal of the detector head shall interrupt the supervisory circuit of the 

fire alarm detection loop and cause a trouble signal at the control panel.  

 

f) Detector design shall provide full solid state construction and 

compatibility with other normally open fire alarm detection loop devices 

(pull stations, etc.). 

 

g) Detectors shall obtain their operating power from the supervised current 

in the fire alarm loop. 

  

h) If detector is mounted in a remote location, a remote alarm LED shall be 

provided.  

 

i) Installation must comply with NAPA-90A.  

 

(5) Duct-Mounted Smoke Detectors 

 

a) All duct-mounted smoke detectors (see ceiling mounted smoke detector 

for device specifications) are to be supplied with duct housing couplings 

that are slotted to insure proper alignment of the sampling and exhaust 

tubes.   
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b) Detectors shall have an alarm LED visible through a transparent front 

cover.  

 

c) Coordinate with Division 15 Contract Drawings for quantity of duct 

detectors required. 

 

B. INSTALLATION 

 

(1) Provide and install the system in accordance with the plans and specifications, all 

applicable codes and the manufacturer's recommendations.  All wiring, if 

installed in conduit, shall be in a completely separate conduit system. All wiring, 

if not installed in conduit, shall be rated for such applications such as plenum-

rated cables where installed in plenum spaces....etc. 

 

(2) All junction boxes shall be labeled "Fire Alarm".  Wiring color code shall be 

maintained throughout the installation. 

 

(3) Installation of equipment and devices that pertain to other work in the contract 

shall be closely coordinated with the appropriate subcontractors. 

 

(4) The Contractor shall clean all dirt and debris from the inside and the outside of 

the fire alarm equipment after completion of installation. 

 

(5) The manufacturer's authorized representative shall provide on-site supervision of 

installation. 

 

(6) Connect water-flow detectors and valve supervisory switches for each sprinkler 

valve station required to be supervised. 

 

(7) Install all visual notification appliances at 80 inches above the finished floor. 

Combine audible and visual notification appliances at the same location into a 

single unit. 

 

(8) Ground equipment and conductor and cable shields as specified by the equipment 

manufacturer. Provide 5-ohm ground at main equipment location. Measure, 

record and report ground resistance. 

 

(9) All submittals for this project shall list names, license numbers, and telephone 

numbers of two installers employed full time by the manufacturer to install and 

test fire alarm systems in the State of Kentucky. 

 

(10) A floor plan drawing indicating fire alarm devices and wiring only, shall be 

provided by the manufacturing company for job site use.  These drawings must 

be approved by the State Fire Marshal's Office. 

 

(11) Provide a UL listed surge protection device, suitable for use on paired-conductor 

communication circuits, for each exterior fire alarm circuit. Install this device 

near the point of service entrance. Device is to be UL Listed and identified as a 

“Signal Circuit Protector”.   
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C. TESTING 

 

(1) The completed expansion of the fire alarm system shall be fully tested in 

accordance with NAPA-72H by the contractor in the presence of the Owner's 

representative and the Local Fire Marshal.   

 

(2) Upon completion of a successful test, the Contractor shall so certify in writing to 

the Owner and General Contractor. 

 

 

 

 

D. WARRANTY 

 

(1) The Contractor shall warrant the fire alarm system wiring and equipment to be 

free from inherent mechanical and electrical defects for a period of one (1) year 

from the date of the completed and certified test or from the date of first 

beneficial use. 

 

(2) The equipment manufacturer shall make available to the owner a maintenance 

contract proposal to provide a minimum of two (2) inspections and tests per year 

in compliance with NAPA-72H guidelines. 

 

 

END OF SECTION 



MMRC Regional Industrial Development Authority 
Proposed Classroom / Training Facility for 
Post-Secondary Center of Excellence 
Morehead, Kentucky 
 

16740 – TELECOM/DATA, CABLE T.V. & SECURITY RACEWAY SYSTEMS 16740 - 1 

 

SECTION 16740 – TELECOM/DATA, CABLE T.V. & SECURITY RACEWAY SYSTEMS  
 

1. GENERAL 

 

A. The Electrical Contractor's attention is directed to Section 16010 - General Provisions, 

and all other contract documents as they may apply to his work. 

 

2. SCOPE OF THE WORK 

 

A. The Electrical Contractor shall provide the necessary labor, materials and services to 

provide raceways for telecom/data, cable T.V. and security systems, as indicated on the 

plans and specified herein.  This work shall include, but is not necessarily limited to: 

 

(1) A single-gang box and a 3/4" conduit routed, from the locations of each 

telecom/data, cable T.V. and security device outlet box, to an accessible location 

above a drop-ceiling.  

 

(2) An 8' tall x3/4" thick, fire-rated, plywood, communication systems backboard 

shall be provided to encompass an entire wall in the MDF room for any telecom, 

data, security, and cable T.V. equipment. 

 

(3) Two (2) 3" conduit from the communications backboard to the telephone service 

as located on site. Provide pull-string in conduit for the Telephone Company’s 

use. Provide hand pull boxes as detail and indicated. 

 

(4) One (1) 2” conduit from the communications backboard KCTCS site 

infrastructure as indicated on the site plans and civil drawings. Provide pull-

string in conduit for the KCTCS usage. Provide hand pull boxes as detail and 

indicated. 

 

(5) One (1) spare 3” conduit from the communications backboard to 5’-0” outside of 

the building for future wiring. Provide pull-string in conduit and cap off on both 

ends. 

 

(6) All necessary conduit, boxes, communications wireways, pedestals, etc., as 

required by the contract drawings or as specified herein.  

 

(7) All necessary back boxes, and junction boxes as required to accommodate the 

building security camera system devices as indicated. 

 

3.   INSTALLATION 

 

A. No more than the equivalent of two 90-degree sweeps will be allowed in a run, including 

offsets. All 90-degree bends are to be long sweep bends. 

 

B. A pull wire shall be installed and tied off in each empty conduit. Pull wires used outside 

of facilities shall be stainless steel or copper, #12 AWG. Pull wires used inside facilities 

shall be nylon. 
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C. All communications conduits shall be a minimum of 12" from power conduits or cables.  

 

D. All necessary precautions shall be taken by the contractor during construction to prevent 

the lodging of dirt, plaster, or trash in all conduit, tubing, fittings, and boxes. 

 

E. All conduit, tubing, and raceways shall be installed in such a manner to insure against 

collection of trapped condensation. Raceway runs shall be arranged to be void of traps. 

 

F. Provide nylon pull-strings and blank faceplates for all empty telephone/data outlet boxes. 

 

G. Install a copper ground bar on the communications backboard for grounding of all 

communications equipment mounted on this backboard. Refer to details.  

 

   

END OF SECTION 
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