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SECTION 260001 
ELECTRICAL GENERAL PROVISIONS 

 
 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 

 
A. The general provisions of the Contract, including the Conditions of the Contract (General, 

Supplementary, and other Conditions as appropriate, apply to the Work specified in this 
Section. 

 
B. Refer to all Electrical Divisions of the Specifications as well as the Specifications for the 

other various trades and materials and be thoroughly familiar with all provisions regarding 
electrical work. 

 
1.2 BIDDING REQUIREMENTS AND RESPONSIBILITIES 

 
A. Prime bidder is responsible for all work, of all trades and sub-contractors bidding this 

project.  It is the prime bidder’s responsibility, prior to submitting a bid to ensure that sub-
contractors coordinate all aspects of the work between trades, sub-contractors, etc. to the 
fullest extent possible. 

 
B. Prime bidder shall ensure that all sub-contractors, suppliers, equipment vendors, etc., 

obtain all necessary and pertinent contract document information pertaining to their work 
prior to the submission of a bid.  Contractor shall realize that different sub-contractors may 
furnish equipment, accessories, devices, etc. necessary for a complete and working 
installation, that require provision of services by another sub-contractor or trade. 

 
C. Bidders of all or any portions of this section or division are required to review all contract 

documents including but not limited to Architectural drawings, Structural drawings, 
Mechanical drawings, Plumbing drawings, Electrical drawings, etc. to coordinate 
requirements and responsibilities with and through prime bidder. 

 
D. Bidders of all or any portions of this section or division, by furnishing a bid on a portion of 

the prime contract are indicating that they have received all contract documents and 
coordinated services provided under their portion of the work with the prime bidder; they 
are indicating that they have expressed any pertinent questions (which would result from 
a detailed, thorough review of the entire set of contract documents) to the prime bidder in 
accordance with the general provisions of the Specifications requirements, prior to bidding. 

 
E. All timely, pertinent, questions provided in writing prior to bids, in accordance with the 

general provisions of the Specifications requirements, will be clarified, defined, or otherwise 
explained in a written addendum and/or addendums prior to bids, in accordance with the 
general provisions of the Specifications requirements. 

 
F. It is not the intention of these contract documents to leave any issue relating to coordination 

between trades or sub-contractors vaguely defined.  The intention is to define all issues, 
coordination matters, equipment requirements, sizes, routing, etc. to the satisfaction of the 
prime bidder, prior to receipt of bids. 

 
G. Bidders of all or any portions of this section or division, by virtue of the submission of a bid 

to the prime bidder, are indicating that they have reviewed the entire set of contract 



THIRD FLOOR RENOVATION OF  BID SET 
BLDG 29 LABORATORIES AT NIRC  CHASE MARSHALL ARCHITECTS 
NEW IBERIA, LOUISIANA  MARCH 10, 2026 
NIH GRANT NO. 1C06OD034041  CMA PROJECT #2025.040 

 
 

 
 
 ELECTRICAL GENERAL PROVISIONS  260001 – pg 2 of 15 

documents with due diligence and regard for the Owner's desire for a comprehensive and 
complete bid proposal; that they have expressed all concerns or questions requiring 
clarification on matters of coordination between trades and/or sub-contractors; that they 
have expressed any such concerns or questions in writing in accordance with contract 
document’s General Provisions requirements. 
 

H. Prime bidders, by submission of a comprehensive bid on the project are indicating that the 
subcontractors selected in their bid have complied with all contract document’s General 
Provisions requirements, that they have indicated in writing, prior to bidding, all questions 
or concerns requiring clarification and/or explanation and have documented any and all 
specific exclusions involving work that would generally be considered to be work of their 
trade.  The prime bidder shall coordinate all work so that anything excluded by the bidder 
of all or any portions of this section or division, have been addressed prior to bids in one of 
the following manners: 

 
1. The work has been confirmed, by the prime bidder, to be work of another trade or 

subcontractor whose proposal is also being accepted.  
2. Clarification of the matter has been made through the prime design professional 

via written addendum and is clearly and mutually understood by the prime bidder 
and the party raising the issue/question or seeking clarification. 

3. The work has been accepted as the responsibility of the prime contractor directly. 
 

1.3 MATERIAL AND EQUIPMENT 
 
A. The term "provide" when used in the Contract Documents includes all items necessary for 

the proper execution and completion of the work. 
 

B. Specific reference in the Specifications to any article, device, product, material, fixture, 
form or type of construction by name, make or catalog number, shall be interpreted as 
establishing a standard of quality and shall not be construed as limiting competition; and 
the Contractor, in such cases, may at his option use any article, device, product, material, 
fixture, form or type of construction which in the judgement of the Architect expressed in 
writing is equivalent to that specified. 

 
C. Coordinate and properly relate all work of this Division to building structure and work of all 

other trades. 
 

D. Visit premises and become thoroughly familiar with existing conditions; verify all 
dimensions in field.  Advise Architect of any discrepancies prior to Bid Date in accordance 
with contract document’s General Provisions. 

 
E. Do not rough-in for any item or equipment furnished by others or noted "Not in Contract" 

(NIC), without first receiving rough-in information or determining rough-in requirements 
from other trades and/or Architect. 

 
F. Provide storage and protection for all equipment and materials in accordance with 

requirements of contract document’s General Provisions.  Replace any equipment and 
materials damaged by improper handling, storage, or protection, at no additional cost to 
the Owner. 

 
G. Keep premises clean in accordance with requirements of contract document’s General 

Provisions. 
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1.4 SUBSTITUTIONS 
 
A. Substitutions are allowed under La. R.S. 38:2291 and La R.S. 38:2292.  Any requests for 

prior approval (as provided for under La. R.S. 38:2295) including any re-submitted data, 
shall be received by the Architect/Engineer a minimum of ten (10) working days prior to bid 
date.  Submittals sent via facsimile and/or electronic mail will not be accepted.  The 
Contractor shall recognize that it may be necessary to submit certain requests for prior 
approval sooner than the final date listed in the Instructions to Bidders, depending upon 
the complexity and completeness of the submittal.  If, in the opinion of the 
Architect/Engineer, there is neither sufficient time available nor adequate descriptive data 
attached to the submittal, the submittal will not be considered.  Except as otherwise 
specified, materials and equipment shall be new and bear the approval label of the 
Underwriters Laboratories, Inc. for the type of installation required. 

 
B. Basis of design of systems is based on specific equipment for performance, size, shape, 

color, construction material, etc... If the use of other manufacturer's equipment, even 
though approved by Architect, involves additional cost due to space requirements, 
foundation requirements, increased mechanical or electrical services, the cost of such 
extra work shall be borne by the contractor.  Even though a manufacturer's name appears 
in the Contract Documents as having acceptable equipment, his equipment shall be 
classified as being a substitute to the equipment originally designed for and named in the 
Contract Documents. Substitute equipment, materials, etc., will not be allowed to deviate 
from basis of design requirements. 

 
C. All requests for prior approval shall identify where proposed material matches or exceeds 

the performance of the equipment specified.  In addition, such submittal shall also clearly 
identify all deficiencies compared to specified product.  Submittal of general cut sheets will 
be returned rejected. 

 
D. The following items shall be submitted for prior approval: 
 

1. Lighting Fixtures 
2. Electrical Gear (Panelboards, Switchboards, Transformers, Safety Switches, 

Circuit Breakers, Contactors/Relays). This includes Short-Circuit Study, 
Coordination Study and Arc-Flash Study. 

3. Dimmer Switches 
4. Fire Detection and Alarm System 
5. Receptacles 
6. Wiring Device Box Support Brackets 
7. Photocells 
8. Tele/Data Systems 
9. Cover Plates 
10. Pull Boxes 
11. Wire 
12. Occupancy/Motion Sensors 
13. Dimming Systems/Lighting Control Systems 
14. Generators 
15. Transfer Switches 
16. Generator Fuel System 
17. Floor Boxes 
18. Transient Voltage Surge Suppressors (TVSS)/Surge Protective Devices (SPDs) 
19. Lighting Emergency Battery Packs 
20. Lighting System Generator Transfer Devices (GTDs) 



THIRD FLOOR RENOVATION OF  BID SET 
BLDG 29 LABORATORIES AT NIRC  CHASE MARSHALL ARCHITECTS 
NEW IBERIA, LOUISIANA  MARCH 10, 2026 
NIH GRANT NO. 1C06OD034041  CMA PROJECT #2025.040 

 
 

 
 
 ELECTRICAL GENERAL PROVISIONS  260001 – pg 4 of 15 

1.5 DRAWINGS AND SPECIFICATIONS 
 
A. The specific intent of these Contract Documents is to provide the various systems, 

equipment, etc. to the Owner complete and in a thoroughly calibrated and functional 
condition.  

 
B. The Drawings shall not be construed as shop drawings. In the event of a possible 

interference with piping or equipment of another trade, items requiring set grade and 
elevations shall have precedence over other items. Should any major interference develop, 
immediately notify the Architect. 

 
C. In laying out Work, refer to mechanical, electrical, structural, and architectural drawings at 

all times in order to avoid interference and undue delays in the progress of the Work. 
 

1.6 CODES AND REGULATIONS 
 
A. Work shall be in full accord with the LA Sanitary Code, 2020 N.E.C. (NFPA 70), local 

ordinances, building codes, and other applicable national, state, and local regulations. 
 

B. Equipment shall conform to requirements and recommendations of the National Bureau of 
Fire Underwriters and National Fire Protection Association (NFPA). 

 
C. Items provided under this Division shall comply with the American National Standards 

Institute (ANSI) "Specifications for Making Buildings and Facilities Accessible to and 
Usable by Physically Handicapped People," ANSI A 117.1, and the Americans with 
Disabilities Act (A.D.A.). 

 
D. Work called for in these Plans and Specifications shall be executed by competent 

workmen. 
 

E. In the possible event of conflict between codes or regulations and Contract Documents, 
notify the Architect/Engineer immediately.  
 

F. The drawings show approximate locations only of feeders, branch circuits, outlets, etc., 
except where specific routing or dimensions are indicated.  The Architect reserves the right 
to make reasonable changes in locations indicated, before roughing-in, without additional 
cost to the Owner. 

 
G. Because of the small scale of the drawings, it is not possible to indicate all of the offsets, 

fittings, and accessories required.  The Contractor shall investigate the structural and finish 
conditions affecting his work and shall arrange such work accordingly, fittings, bends, 
junction boxes, pull boxes, access panels, and accessories required to meet such 
conditions at no additional costs to the Owner. 

 
1.7 FEES, PERMITS, AND TAXES 

 
A. Obtain and pay for permits required for the Work of this Division. Pay fees in connection 

therewith, including necessary inspection fees. 
 

B. Pay any and all taxes levied for Work of this Division, including municipal and/or state sales 
tax where applicable. 
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1.8 MANUFACTURER'S DIRECTIONS 
 
A. Install and operate equipment and material in strict accord with manufacturer's installation 

and operating instructions. The manufacturer's instructions shall become part of the 
Contract Documents and shall supplement Drawings and Specifications. 

 
1.9 SUBMITTAL DATA 

 
A. Submit shop drawings, project data, and samples in accordance with requirements of the 

General Provisions of the contract documents.  Submittals shall be received no later than 
thirty (30) consecutive calendar days from effective date of “Notice to Proceed”. 
 

B. Shop drawings shall consist of published ratings or capacity data, detailed construction 
drawings for fabricated items, wiring and control diagrams, performance curves, installation 
instructions, manufacturer's installation drawings, and other pertinent data. Submit 
drawings showing revisions to equipment layouts due to use of alternate or substitute 
equipment. 
 

C. Where manufacturers and suppliers of equipment, materials, etc. are unable to fully comply 
with Contract Document basis of design requirements, specifically call such deviations to 
attention of Architect/Engineer on submittals. Typed deviations on a separate sheet; 
underlined statements or notations on standard brochures, equipment fly sheets, etc. will 
not be accepted. Submittals shall clearly indicate where material submitted meets and/or 
exceeds the performance criteria of the equipment used as the basis of design of the 
project.  Failure to note compliance with the basis of design material/equipment shall result 
in rejection of submittals. 
 

D. Approval of submittals shall not relieve Contractor from furnishing required quantities and 
verifying dimensions. In addition, approval shall not waive original intent of Contract 
Documents. 
 

E. Failure to obtain written approval of equipment shall be considered sufficient grounds for 
rejection of said equipment regardless of the stage of completion of the project. 
 

F. Contractor shall submit Submittals/Shop Drawings on all equipment listed below.  In 
addition, contractor shall refer to subsequent sections of the Electrical portion of the 
specifications for additional shop drawing submittal requirements. 

 
1. Lighting Fixtures 
2. Electrical Gear (Panelboards, Switchboards, Transformers, Safety Switches, 

Circuit Breakers, Contactors/Relays). This includes Short-Circuit Study, 
Coordination Study and Arc-Flash Study. 

3. Dimmer Switches 
4. Fire Detection and Alarm System 
5. Receptacles 
6. Wiring Device Box Support Brackets 
7. Photocells 
8. Tele/Data Systems 
9. Cover Plates 
10. Pull Boxes 
11. Wire 
12. Occupancy/Motion Sensors 
13. Dimming Systems/Lighting Control Systems 
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14. Generators 
15. Transfer Switches 
16. Generator Fuel System 
17. Floor Boxes 
18. Transient Voltage Surge Suppressors (TVSS)/Surge Protective Devices (SPDs) 
19. Lighting Emergency Battery Packs 
20. Lighting System Generator Transfer Devices (GTDs) 
 

G. Shop drawings may be submitted electronically as described below. 
 

1. Must be in a portable document format (PDF). 
2. Must be submitted to the prime designer and the prime designer will forward to 

ADG Engineering for distribution/processing. 
3. Do not submit directly to ADG Engineering’s project manager. 

 
H. Shop Drawings/submittals shall be submitted as grouped together and stated below and 

shall be submitted simultaneously.  Electrical gear shop drawings shall not be submitted 
until approval is obtained for all HVAC and plumbing equipment.  Prior to submission of 
electrical gear shop drawings, contractor shall obtain a copy of the approved mechanical 
and plumbing submittals.  Any modifications required to be made to the electrical gear due 
to changes in electrical requirements (increases and/or decreases) of the mechanical and 
plumbing equipment shall be clearly notated in the electrical gear submittals. 
 
1. Light Fixtures, Occupancy/Motion Sensors, Photocells, Dimming Systems/Lighting 

Control systems, Emergency Lighting Inverters, Generator Transfer Devices 
(GTDs), Emergency Battery Packs 

2. Electrical Gear, Overcurrent Protective Device Studies 
3. Tele/Data Systems 
4. Fire Detection and Alarm System 
5. Dimmer Switches, Receptacles, Toggle Switches, Cover Plates, Device Box 

Support Brackets, Pull Boxes, Floor Boxes, and Wire 
6. Generator(s), Transfer Switches, Generator Fuel Systems 
7. Transient Voltage Surge Suppressors (TVSS)/Surge Protective Devices (SPDs) 

 
1.10 PROJECT COORDINATION 

 
A. Refer to applicable Electrical Specification Sections for products work of this Division. 

 
B. Refer to all plumbing, mechanical and fire protections specifications sections for related 

products affecting work of these electrical sections. 
 

C. Coordinate handling of all products, materials, etc., through the Contractor.  Coordinate 
space, access, clearances, etc., through the Contractor prior to preparation of shop 
drawing submittal. 
 

D. The Contractor is herein cautioned to note that the work involved is a complicated 
renovation and a new addition project requiring continuous owner occupancy.  The 
Contractor should review the phasing plans/descriptions and visit the project site to 
determine existing conditions.  The Contractor will be held responsible for allowing for 
these conditions in his bid. 
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1.11 SERVICE CONTINUITY  
 

A. At all times during the construction of the project, electric service shall be maintained to all 
portions of the site and existing facility, except with prior written approval from the 
Architect/Engineer of interruptions.  It shall be the responsibility of the contractor to provide, 
install and maintain (fuel included) any required rental generators to accomplish said task.  
Any required interruptions of electric service due to work being performed under this 
Contract shall be scheduled in writing a minimum of forty-eight (48) hours in advance after 
consultation with the Architect/Engineer and the Owner and shall occur when permitted by 
the Architect/Engineer.  The Contractor shall be responsible for any overtime pay required 
to meet these requirements, at no additional cost to the Owner. 
 

1.12 VALUE ENGINEERING (V/E): 
 
A. While it may be in the Owner’s interest to consider the first cost money saving that may be 

generated via alternatives and options generated via participation in Value Engineering, 
contractor shall realize that substantive offers of Value Engineering (V/E), if accepted by 
the Owner, constitute a design-build agreement (offer and acceptance) with the owner, and 
drastically change the design concept of the project, as developed by the Professional of 
Record identified on the Contract Documents.   
 

B. Should contractor offer, and the owner accept value engineering options that alter aspects 
of the system design, equipment, performance and/or performance verification or 
monitoring of respective systems, the contractor shall provide duly licensed professional 
engineering consultants working on behalf of the contractor (including sub-contractors and 
equipment vendors/manufacturers) to review, approve and take professional responsibility 
for performance and suitability of V/E hybrid systems, materials or operational changes 
related to respective V/E items.  The contractor’s licensed professional engineering 
consultants and the contractor assume any and all responsibility for the design and 
suitability in terms of performance, of hybrid systems installed, as contractor’s Professional 
of Record, absolving the original project Professional of Record (identified on the original 
Contract Documents, released for the original project Bid/Negotiation) from responsibility 
for the V/E hybrid systems portion of the work.   
 

C. The contractor, via the offer and acceptance of value engineering items on the project 
agrees to provide professional engineering design services and take full and complete 
responsibility for the hybrid design.  Further, the contractor’s (V/E Items) professional of 
record (either employees, or independent consultants to the contractor) through the offer 
and acceptance of V/E items, agree to indemnify and hold harmless the project owner, the 
owner’s original A/E team (Professional of Record on behalf of the owner for the original 
Contract Documents) their heirs and assigns in regard to the V/E changes and their impact 
on the systems altered, affected or modified, in whole or in part.  The Professional of 
Record shown on the original Contract Documents in regard to the systems altered, 
adjusted, revised, modified or otherwise affected by the value engineering items 
implemented, shall be absolved of design responsibility as a result of implementation of 
V/E items, and their original use of Engineering Seals used for original Contract 
Documents, shall not apply. 

 
D. Contractor shall refer to subsequent specification sections for additional requirements for 

submission and approval of VE items. 
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1.13 PROJECT RECORD DOCUMENTS 
 
A. Keep Project Record Documents in accordance with general provision requirements of the 

specifications. 
 

B. During construction period, keep accurate records of installations paying particular 
attention to major interior and exterior underground and concealed piping, ductwork, etc. 
 

C. The Contractor shall obtain a minimum of one (1) set of the contract documents including 
all addenda and change orders (including CAD/Revit files) as prepared by the 
Architect/Engineer. 
 

D. If the Contractor elects to vary from the Contract Documents and secures prior approval 
from the Architect/Engineer for any phase of the work, he shall record in a neat and 
readable manner all such variances on the contract documents in red ink.  Prior to 
requesting substantial completion, the marked-up set of contract documents shall be 
returned to the Architect/Engineer for approval. 
 

E. All deviations from sizes, locations and from all other features of the installation shown in 
the Contract Documents shall be recorded. 
 

F. In addition, it shall be possible using these drawings to correctly and easily locate, identify 
and establish sizes of all piping, directions, and the like, as well as other features of work 
which will be concealed underground and/or in the finished building. 
 

G. Locations of underground work shall be established by dimensions to columns, lines or 
walls, locating all turns, etc. and by properly referenced centerline or invert elevations and 
rates of fall. 
 

H. For work concealed in the building, sufficient information shall be given so it can be located 
with reasonable accuracy and ease.  In some cases, this may be by dimension.  In others, 
it may be sufficient to illustrate the work on the drawings in relation to the spaces in the 
building near which it was actually installed.  The decision of the Architect/Engineer in this 
matter will be final. 
 

I. The following requirements apply to all Record Drawings: 
 
1. They shall be maintained at the Contractor's expense. 
2. All such drawings shall be done carefully and neatly. 
3. Additional drawings shall be obtained at the Contractor's expense. 
4. They shall be kept up-to-date during the entire course of the work and shall be 

available upon request for examination by the Architect/ Engineer and when 
necessary, by other trades, to establish clearances for other parts of the work. 

5. Record Drawings shall be returned to the Architect/Engineer upon completion of 
the work and are subject to approval of the Architect/ Engineer. 

6. CAD/Revit files can be provided upon request (proper release forms must be 
completed). Contractor shall update CAD/Revit files to reflect As-Built conditions 
and shall submit revised file back to Architect/Engineer as part of the close-out 
documents. 
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1.14 OPERATION AND MAINTENANCE DATA 
 
A. Refer to the specification Sections related to PROJECT CLOSEOUT or OPERATION AND 

MAINTENANCE DATA for procedures and requirements for preparation and submittal of 
maintenance manuals. 
 

B. Provide the Owner with three (3) copies of printed instructions indicating various pieces of 
equipment by name and model number, complete with parts lists, maintenance and repair 
instructions and test and balance report. 
 

C. COPIES OF SHOP DRAWINGS WILL NOT BE ACCEPTABLE AS OPERATION AND 
MAINTENANCE INSTRUCTIONS. 
 

D. This information shall be bound in plastic hardbound notebooks with the job name, 
Architect and Engineer names permanently embossed on the cover.  Rigid board dividers 
with labeled tabs shall be provided for different pieces of equipment.  Submit manuals to 
the Architect for approval. 
 

E. In addition to the operation and maintenance brochure, the Contractor shall provide a 
separate brochure which shall include registered warranty certificates on all equipment, 
especially any pieces of equipment which carry warranties exceeding one (1) year. 
 

F. As part of the O & M binders, contractor shall include copies of all studies and test reports 
performed as part of this project, including but not limited to, the following: 
 
1. Acceptance Testing Reports 

a. Grounding Tests 
b. Thermographic Tests 
c. Equipment Tests 
d. Torque Values 
e. Rotation Tests 

2. Fire Alarm System 100% Test Report 
3. Generator Start-up Tests 
4. Short Circuit Study Report – Updated to Reflect Installed Conditions 
5. Coordination Study Report – Updated to Reflect Installed Conditions 
6. Arc Flash Study Report – Updated to Reflect Installed Conditions 
7. Tele/Data system testing report(s) 
8. All specified photos of installations including open trenches, grounding 

terminations, pole foundation rough-ins, etc… 
 

G. The operation and maintenance brochure shall be furnished with a detailed list of all 
equipment furnished to the project, including the serial number and all pertinent nameplate 
data such as voltage, amperage draw, recommended fuse size, rpm, etc.  The Contractor 
shall include this data on each piece of equipment furnished under this contract including 
but not limited to those items listed below. 
 
1. Lighting Fixtures 
2. Electrical Gear (Panelboards, Switchboards, Transformers, Safety Switches, 

Circuit Breakers, Contactors/Relays). This includes Short-Circuit Study, 
Coordination Study and Arc-Flash Study. 

3. Dimmer Switches 
4. Fire Detection and Alarm System 
5. Receptacles 
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6. Wiring Device Box Support Brackets 
7. Photocells 
8. Tele/Data Systems 
9. Cover Plates 
10. Pull Boxes 
11. Wire 
12. Occupancy/Motion Sensors 
13. Dimming Systems/Lighting Control Systems 
14. Generators 
15. Transfer Switches 
16. Generator Fuel System 
17. Floor Boxes 
18. Transient Voltage Surge Suppressors (TVSS)/Surge Protective Devices (SPDs) 
19. Lighting Emergency Battery Packs 
20. Lighting System Generator Transfer Devices (GTDs) 

 
1.15 EXCAVATING AND BACKFILLING 

 
A. Provide excavating and backfilling necessary for Work of this Division. Comply with 

provisions of specification section pertaining to Site Work, if applicable.   
 

B. Trenches shall be inspected by Code Authorities and/or Owner's Representative before 
and after piping is laid. Give Owner's Representative 24-hour notice for each inspection.  If 
any trenches are filled without Owner's Representative and/or authority having jurisdiction 
inspection and as subsequently found to be deficient, the trenches shall be uncovered, 
inspected, and then re-filled, if requested by Owner's Representative. Prior to covering any 
and all underground facilities, including but not limited to conduit, ground rods, 
terminations, etc., Contractor shall take clear and concise digital photos and shall forward 
said photos to Engineer prior to covering said utilities. 
 

C. Provide minimum 24 inches of cover to finish grades or paving at raceways. 
 

D. Protect and maintain trenches in dry condition until piping has been inspected and 
approved. Immediately after approval, backfill trenches in tamped layers.  Repeat backfill 
and tamping 6 months after initial coverage has been accomplished to avoid swale 
development from sinking soils.  
 

E. Compact fill to satisfaction of Architect and/or Owner's Representative. 
 

F. Prior to any excavating, Contractor shall be responsible for having all utilities in the area of 
excavation located and marked by an approved company with a minimum of five (5) years’ 
experience locating underground facilities.  This includes all owner owned utilities on their 
site. 
 

G. Approximate locations shown on the drawings shall not be used.  Any facility damaged by 
the Contractor's underground work shall be repaired and/or replaced at no additional cost 
to the Owner 
 

1.16 CUTTING AND PATCHING 
 
A. Comply with requirements of the Specifications regarding cutting and patching. Locate and 

timely install sleeves as required to minimize cutting and patching. 
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B. Cutting, fitting, repairing, patching, and finishing of Work shall be done by craftsmen skilled 
in their respective trades. Where cutting is required, cut in such a manner as not to weaken 
structure, partitions, or floors. Holes required to be cut must be cut or drilled without 
breaking out around the holes. Where patching is necessary in finished areas of the 
building, the Architect will determine the extent of such patching and refinishing. 
 

C. Repairing Roadways and Walks: Where this contractor cuts or breaks roadways or walks 
to lay the piping, he shall repair or replace these sections to match existing, unless 
specifically identified as the responsibility of others. 
 

1.17 PAINTING 
 
A. Painting shall be provided under the Specification section regarding painting, unless 

specified otherwise. Leave exposed piping, materials, and equipment clean and free of 
rust, grease, dirt, etc. before and after painting. 
 

B. Factory finished equipment, fixtures, and materials which are marred, chipped, scratched, 
or otherwise unacceptable shall be repaired or replaced under this Division to Architect 
satisfaction, at no additional cost to Owner. 
 

C. Coordinate all painting requirements with prime bidder prior to bids.   
 

D. All exposed conduit, materials, hangers, anchors, etc., are to be primed and painted.  Color 
shall match adjacent surfaces where not specifically designated otherwise.  All galvanized 
materials shall be suitably treated prior to painting to ensure adhesion. 

 
E. All exterior electrical gear (panels, meter cans, CT can, switchboards, safety switches, etc.) 

shall be painted to match adjacent wall surface(s). All interior panels (flush mount) shall 
have their covers painted to match adjacent wall surface(s). 

 
F. All exterior receptacles, junction boxes, speakers, trumpets, shall be painted to match 

adjacent wall surface(s). 
 

1.18 EXISTING CONDITIONS 
 
A. The Electrical Contractor shall visit the building site to determine existing conditions and 

will be held responsible for allowing for these conditions in his bid. 
 

B. Note that this area of work will have storm drainage, mechanical and electrical utilities 
located underground and within and under the buildings.  It is part of this work for the 
Contractor to determine the scope and location of all utilities to be installed with this project 
and arrange his work around others.  There will be no extra consideration for work 
discovered as being hidden after the bid, and no change orders for extra cost that may be 
caused by unknown after bid conditions. The drawings show approximate locations only of 
feeders, branch circuits, outlets, etc., except where specific routing or dimensions are 
indicated.  The Architect reserves the right to make reasonable changes in locations 
indicated, before roughing-in, without additional cost to the Owner. 
 

1.19 PROTECTION OF APPARATUS 
 
A. The Contractor shall take precautions necessary at all times to properly protect his 

apparatus from damage.  Failure on the part of the Contractor to comply with the above to 
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the Architect's satisfaction shall be sufficient cause for the rejection of the particular piece 
of apparatus in question. 
 

1.20 MINOR DEVIATIONS  
 
A. The Contractor shall realize that the drawings cannot delve into every step, sequence, or 

operation necessary for the completion of the project without drawing on the Contractor's 
experience.  Only typical details are shown on the plans.  In cases where the Contractor is 
not certain about the method of installation of his work, he shall ask for details.  Lack of 
details will not be an excuse for improper installation. 
 

1.21 SALVAGED MATERIALS   
 
A. The Owner shall have priority for the selection of salvaged material and equipment.  Any 

equipment, light fixtures, devices, ballasts, materials, etc. selected to remain property of 
the Owner shall be removed and delivered to a location on the site as designated by the 
Owner.  Material and equipment not retained by the Owner shall become the property of 
this Contractor and shall be removed from the site by him. 
 

B. The Contractor shall obtain written approval of all material and equipment determined not 
to be salvaged by the Owner. 

 
1.22 SAFETY PRECAUTIONS 

 
A. Work methods and project safety are the Contractor's sole responsibility. 

 
B. Contractor shall furnish and place proper guards for prevention of accidents.  He should 

provide and maintain any other necessary construction required to secure safety of life or 
property, including maintenance of sufficient lights during all day and night hours as 
required to secure such protection. 
 

C. Temporary electrical services during construction should be maintained in perfect 
condition.  Frayed, lose or opened connections should not be used for temporary services.  
The Contractor should use only equipment in first class working condition for construction 
services. 
 

1.23 TEMPORARY CONSTRUCTION LIGHTING  
 
A. The Contractor should provide and install construction lighting as required by General 

Contractor and other trades.  The installation shall conform to requirements of the National 
Electrical Code. 

 
1.24 SUPERVISION  

 
A. Contractor shall personally, or through an authorized and competent representative, 

constantly supervise the work done from beginning to completion and final acceptance.  To 
the best of his ability, he shall keep the same foreman and workmen throughout the project 
duration.  Foreman shall be present at project site at all times while work under this section 
of the contract documents is being performed.  Foreman shall be accessible by cellular 
phone at all times.  Respective telephone numbers shall be forwarded to 
Architect/Engineer prior to commencement of work on this project. 
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1.25 CAD/REVIT FILES 
 
A. ADG will provide, upon request, CAD/Revit files to the contractors for use in preparing 

submittals and record drawings.  Plans will be provided at a cost of $10.00 per drawings 
sheet requested.  By submitting request for CAD/Revit files, contractors automatically 
consent to the verbiage contained in the CAD/Revit release form contained in the plans. 
This includes any all limitations, restrictions, indemnifications, etc… contained therein. 

 
PART 2 - PRODUCTS 

 
2.1 EQUIPMENT LABELS  

 
A. Panelboards, safety switches, equipment cabinets, motor starters and other equipment 

shown on the drawings and furnished and/or installed under this section of the 
Specifications shall be labeled with laminated plastic nameplates inscribed to identify 
equipment with description shown on the drawings for panels, the name of the equipment 
controlled for motor starters, or the system or function involved for other equipment.  
Provide typewritten panelboard directories indicating the equipment served and its location 
using final approved room numbers, etc., as directed by the Architect.  Refer to 
specification section – Electrical Distribution System and details(s) for additional 
requirements. 

 
PART 3 - EXECUTION 
 
3.1 COORDINATION OF TRADES 

 
A. Where work is in close proximity to the work of other contractors, the Contractor shall 

review plans of other contractors and coordinate his work with theirs.  The Electrical 
Contractor shall verify the location of lighting fixtures, beams, structural members, conduit, 
ductwork, pipes or other obstructions before beginning his work in the area.  Notify the 
Architect where proper clearances do not occur or where the work of others would interfere 
with the safe and/or proper operation of this work. 
 

3.2 HARMONIC DISTORTION 
 
A. IEEE 519-1992 - Harmonic Control in Electrical Power Systems shall be a requirement of 

this project. Harmonic filters (passive or active), phase multiplication devices, or any other 
components required to mitigate harmonic voltage THD to 5% and current THD to 8% 
maximum levels shall be an integral part of the VFD system. Compliance measurement 
shall be based on THD added (during VFD full load operation compared to across-the-line 
operation) at the VFD circuit breaker terminals or actual THD measurement at the VFD 
circuit breaker terminals during full load VFD operation. Designs which employ shunt tuned 
filters must be designed to prevent the importation of outside harmonics which could cause 
system resonance or filter failure. Calculations supporting the design, including a system 
harmonic flow analysis, must be provided as part of the submittal process for shunt tuned 
filters. Any filter designs which cause voltage rise at the VFD terminals must include 
documentation in compliance with the total system voltage variation of plus or minus 10%. 
Documentation of Power Quality compliance shall be part of the commissioning required 
by the VFD supplier. Actual job site measurement testing shall be conducted at full load 
and documented in the operation and maintenance manuals. Harmonic measuring 
equipment utilized for certification shall carry a current NiTS calibration certificate. The final 
test report shall be reviewed, and compliance certification stamped by a licensed 
professional engineer (PE).  
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3.3 SUPPORTS AND FOUNDATIONS  
 
A. Support all items covered by this Specification directly from building structural members 

independent of any ceilings or any other installed item.  Panelboards and switches may be 
attached to suitably reinforced walls.  Ground or slab mounted equipment shall be mounted 
on a separate four-inch-high concrete slab. Extending 6" beyond equipment footprint on all 
sides. 
 

B. Do not attach items of this Specification to HVAC ductwork, ceiling grids and ceiling support 
members, piping or other equipment unless specifically shown otherwise.  Where 
applicable, all equipment including conduit shall be supported from overhead wall, floor or 
roof structures using galvanized channel or angle members for a rigid support.  Position 
supports and equipment such that access through lay-in ceilings or panels is not impaired 
and all Code required clearances are maintained. 
 

C. Where applicable, under no circumstances is the Contractor to attach to or support from 
any bar joist bridging.  Any supports to the bar joists or any structural systems shall be 
approved by the Architect.  All supplemental angle or channel iron required to support 
equipment of this Specification shall be furnished by the Electrical Contractor. 
 

3.4 EQUIPMENT LAYOUT 
 
A. The physical location and arrangements of electrical equipment is shown on the Plans and 

is to be used by the Contractor as a guideline in construction.  It is the responsibility of the 
Contractor to review the Plans with the proposed equipment and equipment of other 
contractors that are affected, and to ensure that all Code required clearances, wiring 
distances and maintenance accesses, including equipment heights, of all items are 
maintained.  Alternate arrangements to accomplish the above due to field conditions or 
changes in physical size of the equipment proposed for the project are to be submitted to 
the Architect for review before any work is begun or equipment ordered.   
 

B. All electrical gear arrangements shall be presented in a 1/4-inch scaled drawing showing 
all equipment, including those of other contractors.  This includes all electrical rooms, 
mechanical rooms, mechanical yards, electrical yards, service platforms, boiler rooms, 
etc…  Include shop drawing cut sheets and applicable information.  Indicate on the drawing 
by dimension all required Code clearances, wiring distances and maintenance access 
requirements.  Where equipment heights are required to be coordinated with architectural 
or other items, indicate revised heights.  Refer to "MOUNTING HEIGHTS." 
 

3.5 GUARANTEE 
 
A. The Contractor shall guarantee all materials, equipment and workmanship for a period of 

one (1) year from the date of final acceptance of the project.  This guarantee shall include 
furnishing of all labor and material necessary to make any repairs, adjustments or 
replacement of any equipment, parts, etc. necessary to restore the project to first class 
condition.  This guarantee shall include the replacement of lamps.  Warranties exceeding 
one (1) year are hereinafter specified with individual pieces of equipment. 

 
B. If the Contractor’s office is in excess of a fifty (50) mile radius of the project, he shall appoint 

a local qualified contractor to perform any emergency repairs or adjustments required 
during the guarantee period.  The name of the contractor appointed to provide emergency 
services shall be submitted to the Architect/Engineer for approval.  
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3.6 CLEANING 
 
A. Refer to the Specification Section relating to PROJECT CLOSEOUT or FINAL CLEANING 

for general requirements for final cleaning. 
 

B. Clean all light fixtures, and lenses prior to final acceptance and replace inoperable drivers 
or LED modules.   

 
END OF SECTION 260001 
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SECTION 260500 
BASIC MATERIALS AND METHODS 

 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. The general provisions of the Contract, including the Conditions of the Contract (General, 
Supplementary, and other Conditions; as appropriate, apply to the work specified in this 
section. 
 

B. Refer to all portions of the Contract Documents as well as the plans and specifications for 
the other various trades and materials and be thoroughly familiar with all provisions 
regarding electrical work. 
 

PART 2 - PRODUCTS 
 
2.1 WIRE (600 VOLT AND BELOW) 

 
A. All conductors used in the work shall be soft drawn annealed copper having a composition 

of not less than 98% of pure copper.  Conductors shall be standard code gauge in size, 
insulated, and shall have insulation rated for use at 600 volts. The contractor’s bid shall 
reflect the use of all copper conductors unless specifically indicated otherwise. When 
aluminum conductors are used as part of the V.E. process, their use shall be limited to 
circuits, feeders and services rated 150 Amperes and larger and shall be of the high alloy, 
compact stranded type, Southwire SIM pull THHN, SIM pull THWN or equivalent.  It shall 
be the contractor’s responsibility for properly upsizing the conductors and associated 
conduit to achieve the equivalent ampere rating of the circuit/feeder/service as specified 
for copper conductors. As part of this VE item, Contractor shall provide an updated riser 
diagram (one-line diagram) indicating proposed conductor changes. 
 

B. Unless otherwise noted or specified, insulation shall be Type THWN.  Wires shall be of the 
single conductor type and shall be stranded.  Wire insulation shall not contain any asbestos 
materials. 
 

C. Wire #8 AWG and smaller may be type MC-cable where allowed by applicable codes and 
ordinances.  
 

D. Throughout the system, conductors shall be identified as to phase and voltage of system 
by color-coding.  Color-coding shall be continuous the full length of wire for all wire sizes.  
Identification by permanent paint bands or tags at outlets will not be acceptable.  Surface 
printing at regular intervals on all conductors shall indicate manufacturer, size, voltage, and 
insulation type. White and/or gray colored insulation shall be used for grounded conductors 
and only for grounded conductors. 
 

E. The color code assigned to each phase wire shall be consistently followed throughout the 
project. The following systems of color-coding shall be strictly adhered to: 
 
1. 208/120 Volt, 3-Phase, 4-wire Wye Systems 

a. Grounding leads = green 
b. Grounded neutral leads = white 
c. Ungrounded phase wires = black, red and blue 
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F. Where multiple neutral conductors are installed in a common raceway, the neutral 
conductor for each circuit shall be separately identified in accordance with the National 
Electric Code (NEC). 
 

2.2 CONDUIT 
 
A. Unless otherwise specified or shown on the drawings, all conduit shall be rigid galvanized 

steel (RGS), electrical metallic tubing (EMT), or rigid nonmetallic conduit (PVC) as allowed 
in the paragraphs below. 
 

B. RGS may be used for conduit shown run underground (red concrete encasement required), 
may be used in concrete slabs, and shall be used for conduit run exposed to the weather 
(locations defined as damp locations and wet locations in Article 100 of the NEC) and shall 
be run in hazardous areas.   
 

C. EMT shall be used for conduit not encased in concrete, not exposed to the weather, not 
run underground, and not run in hazardous areas. 
 

D. PVC may be used for conduit run in concrete slabs or may be run underground 
(underground only where permitted by NEC and local ordinances).  Concrete encasement 
will not be required on underground runs unless specifically noted or specified elsewhere.  
PVC shall not be run exposed nor concealed in walls nor above ceilings nor in hazardous 
areas.  When rigid nonmetallic conduit (PVC) is installed underground, it shall be Schedule 
80 at all underground road crossings, at all underground driveway crossings, and when 
required by the NEC or local ordinance or specified otherwise.  PVC Schedule 40 may be 
used at all other underground locations.  The only use of exposed above ground PVC 
conduit shall be for telephone service entrance use up utility poles (Schedule 80 required), 
for CATV service entrance use up utility pole (Schedule 80 required) or for power utility 
service entrance use up utility pole (Schedule 80 required). 
 

E. Where PVC is utilized for underground installations, RGS 90o elbows and conduit shall be 
utilized to turn conduit vertical and to rise up to above grade/slab.  Red concrete 
encasement shall be required for all elbows and vertical conduits.  Refer to detail on plans. 
 

F. All conduit shall be new and shall bear the inspection label of the Underwriters 
Laboratories, Inc.  (U.L.). 
 

G. Where multiple conduits are installed underground in the same trench, carlon snap-n-stac 
spacers, or approved equivalent, shall be utilized and spaced a maximum of 5'-0" apart.  
Provide pre-cast, 4" thick, concrete bases at each spacer and where conduits are turned 
to be installed in a vertical orientation.  Provide spacers immediately before and after all 
elbows and where conduit transitions from underground to above ground. 
 

H. Fittings for rigid steel conduit and EMT shall be hot-dipped galvanized and shall be of an 
approved type specially designed and manufactured for their purpose. 
 

I. All flexible conduit, where installed indoors and outdoors, shall be of the flexible liquid tight 
metallic type.  Flexible weatherproof electrical conduit is prohibited from use on this project. 
 

J. Metallic conduit shall be metallized, sheradized, or hot-dipped galvanized. 
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K. Where conduit is installed exposed in finished spaces and on the exterior of the building 
(excluding mechanical, equipment and electrical rooms), conduit shall be painted to match 
adjacent surfaces (color as selected by the Architect/Engineer).  All other conduit 
installations shall be complete with factory applied paint finish as manufactured by Allied 
Tube and Conduit (True Color EMT) or Wheatland Tube Company (Color Check Conduit).  
All fittings, couplings, boxes, covers, etc. shall match color of conduit.  Color of conduit 
shall comply with color code noted below. 
 
Power and Lighting - Non-Emergency  Standard Conduit Finish 
 
Power and Lighting - Emergency  Yellow with Black Lettering - Lettering to 

Denote branch of emergency power 
system (Critical, Life Safety or 
Equipment) 

 
Fire Alarm     Red 
 
Tele/Data/CATV    Green 
 

2.3 METAL-CLAD CABLE (600 VOLTS AND BELOW) 
 
A. Where permitted by NEC and local codes and ordinances, metal-clad (MC) cables may be 

used in lieu of conduit and wiring specified elsewhere herein. 
 

B. Installation of MC cables shall be in compliance with the National Electric Code (NEC). 
 

C. Conductors shall be softdrawn annealed copper having a composition of not less than 98% 
of pure copper.   
 

D. Conductors shall be solid -type, standard Code gauge in size, insulated, and shall be rated 
for use at 600 volts or below.  Minimum size shall be No. 12. 
 

E. Conductor insulation shall be of a type listed in the NEC and be rated for 75 deg. C (167 
deg. F) as a minimum and shall be of a type approved for use in MC cable. 
 

2.4 EXPANSION FITTINGS 
 
A. Each conduit that is buried in or rigidly secured to the building construction on opposite 

sides of a building expansion joint and each long run of exposed conduit that may be 
subject to excessive stresses shall be provided with an expansion fitting.  Expansion fittings 
shall be made of hot-dipped galvanized malleable iron and shall have a factory-installed 
packing, which will prevent the entrance of water, a pressure ring, and a grounding ring. 
 

B. In addition to the grounding ring, a separate grounding conductor shall be provided. This 
grounding conductor shall be an external flexible copper ground securely bonded by 
approved grounding straps on each end of the fitting.  Grounding conductor may be omitted 
when expansion fitting includes an approved integral grounding conductor or device. 
 

C. Where conduits are buried in concrete, they shall cross the building expansion joints at 
right angles.  Ends of conduit shall be provided with insulated bushings. 
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2.5 OUTLET BOXES 
 
A. Outlet boxes in concealed conduit systems shall be flush mounted.  Boxes shall be 

galvanized steel of sufficient size to accommodate devices shown and shall have raised 
covers.  Requirements of the NEC shall be minimum. 
 

B. Boxes for lighting fixtures shall be four-inch (4") octagon, not less than 1-1/2" deep.  Where 
boxes are installed in concrete, boxes designed for this application shall be used. 
 

C. Outlet boxes for switches and receptacles in concealed work shall be 4" square, and not 
less than 1-1/2" deep.  Flush mounted outlet boxes shall be installed with plaster rings. 
 

D. Outlet boxes for switches and receptacles installed in exposed conduit system shall be 
cast iron or cast aluminum Type FD or approved equivalent. 
 

E. Where multiple outlet boxes are shown to be installed at the same location, they shall be 
installed using B-Line Series BB8 mounting bracket or approved equivalent.  Where single 
boxes are shown to be installed, the B-Line Series BB2 mounting bracket or approved 
equivalent shall be used. 
 

F. Outlet boxes for adjacent rooms shall not be installed in the same stud space to minimize 
sound transmission. 
 

G. Outlet boxes used for lighting toggle switches shall have outlet box stabilizer(s) installed. 
 
H. Outlet boxes installed in rated walls shall receive appropriately rated putty pads as 

manufactured by 3M or STI. 
 

2.6 PULL BOXES 
 
A. Furnish and install pull boxes.  Boxes shall be code gauge galvanized steel with screw 

attached access panels unless noted otherwise in top, side or bottom as required. 
 

2.7 OUTLET COVER PLATES 
 
A. Unless otherwise noted, all outlets including telephone outlets, television outlets, computer 

outlets, etc. shall be fitted with cover plates of the type indicated below. 
 

B. Cover plates shall be uniform in design and finish for switches, receptacles, and other 
outlets requiring cover plates.  Plates shall be one (1) piece of the required number of 
gangs.  Sectional plates shall not be used. 
 

C. Cover plates shall be smooth nylon with gray, white, black, brown or ivory finish.  Color 
shall be selected by the Architect/Engineer to suit the wall finish. 
 

D. All receptacle coverplates shall have panel name and circuit breaker number that protects 
said device, permanently Identified on the coverplate on front of coverplate as per NFPA 
and FGI requirements. 
 

E. Devices and their associated coverplates shall be red when an emergency power 
generator powers said device.  Exception to this is when entire building is backed-up by 
emergency power. 
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F. Provide blank coverplates for all un-used/empty device boxes including, but not limited to 
tele/data, CATV, access controls, etc....boxes. 

 
2.8 WIRING DEVICES 

 
A. Wiring devices shall be as listed in the following table, except that color of device shall 

match color of outlet cover plate.  Where cover plates are aluminum or stainless steel, 
device color shall be as selected by the Architect.  The “*” in the model numbers indicate 
color selection to be made. 

 
1. Leviton / Hubbell (or equivalent by Pass and Seymour) 

Single Pole-20A (5621-2* / DS120*) 
Rocker or Paddle Switch 

 
2. Three Way-20A (5623-2* / DS320*) 

Rocker or Paddle Switch 
 
3. Four Way-20A (5624-2* / DS420*) 

Rocker or Paddle Switch 
 
4. 20A 125V 2P 3W Duplex (16342-* / DR20*) 

Decora Style 
Grounded Receptacle 

 
5. 20A 125V 2P 3W Duplex (G5362-00*/ GFRST20SNAP*) 

GFCI Receptacles (Indoor) 
 
6. 20A 125V 2P 3W Duplex (G5362-WT*/ GFTWRST20*) 

GFCI Receptacles (Outdoor) 
 

7. 20A 125V 2P 3W Duplex (T5833/USB20AC5*) 
Grounded Receptacle with USB-A & USB-C Charging Ports 

 
8. 20A 250V 2P 3W (5461*/ HBL5461*) 

Grounded Receptacle 
 
9. 30A 250V 2P 3W (5372 / HBL9630FR) 

Grounded Receptacle 
 
10. 50A 250V 2P 3W (5374 / HBL9650FR) 

Grounded Receptacle 
 
11. Switch with Pilot Light (120V)5628-2* / DS120PL* 

(277V)5629-2* / DS277PL* 
 

12. 4-Port Type A&C USB Charging Outlets (Hubbell USB4AC) 
 

2.9 WEATHERPROOF RECEPTACLES 
 
A. Weatherproof receptacles shall be duplex receptacles of the ground fault current 

interrupting type as specified under WIRING DEVICES, mounted in a cast iron or cast 
aluminum Type FD (or approved equivalent) conduit fitting with Leviton No. 5980-UGL, (or 
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approved equivalent) clear, extra deep GFCI Style weather resistant cover.  Weatherproof 
receptacles shall be flush mounted in exterior walls whenever possible. 
 

2.10 PHOTOELECTRIC CONTROLS 
 

A. Unless otherwise noted on the drawings, photoelectric controls shall be electronic-
stem/swivel with sensor on side: Intermatic EK4236S or equivalent by Voltage and power 
requirements of circuits controlled per drawings. 
 

2.11 DIMMER SWITCHES 
 
A. Dimmer switches shall be Legrand Radiant series, Acuity Brands nLight nPODMA series, 

Acuity Brands sPODMA series or approved equivalent.  Ratings shall be of appropriate 
wattage for the circuits to be controlled.    Provide and install all required 0-10V. control 
interface units for all LED lighting circuits.  Dimmer loading shall not exceed 80% of the 
dimmer rating.  Dimmers shall be UL listed. 
 

2.12 FLOOR OUTLETS/FLOOR BOXES 
 
A. Floor outlets shall consist of the assembly of wiring devices, floor boxes and fittings.  Floor 

boxes shall be16 gauge galvanized sheet metal complete with fusion-banded epoxy paint.  
Boxes shall be fully adjustable before concrete pour.   
 

B. Contractor shall adjust box such that coverplate is flush against floor surface.  When 
multiple floor outlets are shown directly adjacent to each other, multiple gang type boxes 
with separating partitions between each gang shall be utilized.  Provide separate conduit 
for each function. 
 

C. Floor boxes shall be round with threads for conduits or hubs as required and be of suitable 
height for concrete slab use.  Box shall be capable of accepting duplex receptacles and/or 
other wiring devices or usage as indicated. 
 

D. Each floor box shall be Legrand Resource RFBA Series Round Activation floor boxes, (or 
equivalent) with round covers.  Quantity of gangs/size of box shall be individually 
determined by each location’s requirements.  Provide equivalent fire-rated poke-thrus as 
required by floor assemblies. 
 

E. Where box is to be installed in an existing concrete slab above the ground level, caution 
must be taken to ensure that the structural integrity of the slab is not impaired by the box 
installation.  Coordinate with the Architect.  Use a core drill, poke through device, fire rated 
to at least the rating of the floor system, as per National Electrical Code (NEC).  Depth of 
unit shall be as required.  Hole by the Electrical Contractor.  Color by Architect during shop 
drawing submittal.  Color choices shall include satin brass, nickel, grey powder coated, 
brass, bronze, brushed aluminum, black power-coated, brass-plated, bronze-plated and/or 
satin nickel-plated. 
 

F. As a minimum, provide and install two (2) 120V duplex convenience receptacles, four (4) 
RJ-45 data outlets in each floor box, four (4) USB charging ports and two (2) HDMI ports. 
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PART 3 - EXECUTION 
 
3.1 MOUNTING HEIGHTS 

 
A. Unless otherwise noted on the drawings or required by the Architect/Engineer, the 

mounting heights set forth below shall apply.  Dimensions given are from finished floor to 
the top of the device unless noted otherwise noted. 
1. Toggle Switches  4'-0" to top of device 
2. Receptacles        1'-6" to bottom of receptacle 
3. Panelboards        6'-7" to top of can 
4. Tele/Data Outlets       1'-6" to bottom of outlet 
5. Motor Control Equipment     5'-0" 
6. Fire Alarm Audio/Visual     6" from ceiling on wall and in between 80” and  

96”* 
7. Fire Alarm Hand Stations     4'-0" to top of device 
8. Fire Alarm Visual Only       6" from ceiling on wall * 
9. Electric Water Cooler        Concealed behind unit ** 

 
* Mounting height shall be 6" from ceiling or maximum 80" above 
finished floor, whichever is lowest. 

 
**   Contractor shall be responsible for coordinating exact location in 
field with the plumbing contractor. 

 
B. Where overcurrent or safety switch devices are shown to serve exterior equipment, the 

Contractor shall review in detail with the Architect/Engineer proposed exterior mounting 
locations, mounting heights, conduit routing, etc., and receive approval prior to rough-in. 
 

C. Where overcurrent or safety switch devices are shown to serve condensing units, the top 
of the overcurrent device shall be 3’- 0” AFG or level with the top of the condensing unit(s) 
whichever is lower.  Refer to detail on plans for additional requirements. 
 

3.2 WIRE (600 VOLT AND BELOW) 
 
A. Service entrance, feeders, and motor circuit conductors shall be run their entire length 

without joints or splices.  Splices and joints in branch circuit wiring shall be only at outlets 
or in accessible junction boxes. 
 

B. Joints and splices in branch circuit wiring shall be made with compression type solderless 
connectors.  Connectors of the nonmetallic screw on type are not acceptable.   
 

C. Terminations or splices for conductors # 6 AWG and larger shall utilize Burndy Unitap, 
Polaris Black or equivalent connectors.  
 

D. Unless otherwise specified, all wiring shall be installed in conduit. 
 

E. No wire shall be smaller than No. 12 for power or lighting service, fixture whips or for switch 
legs.  Wire for each branch circuit shall be of a single size and type from the branch circuit 
protective device to the last outlet on the circuit unless noted otherwise. 
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F. Not more than three (3) branch circuits shall be installed in a raceway for three-phase 
electrical systems.  For single phase electrical systems, the number of circuits in any one 
raceway shall be limited to two (2). 
 

G. Branch circuits shall have a 200% rated neutral where more than one (1) branch circuit is 
in a raceway and the neutral conductor is shared.  The neutral should match the branch 
phase wire size when only one (1) circuit is in a raceway and when the neutral conductor 
is not shared. Refer to the "Multiple Circuit Neutral Wiring Diagram."  Provide multi-pole 
breakers to simultaneously trip all phase conductors for shared neutral circuits. 
 

H. Type THWN conductors may be connected directly to recessed fixtures only when the 
fixtures are equipped with outlet boxes approved by Underwriters Laboratories, Inc. for use 
with wires having insulation rated for maximum operating temperature of 75o C., (167o F.); 
otherwise, conductors with Type SF2 insulation shall be run from fixture terminal 
connections to an outlet box placed at least one foot (1') from the fixture, such a tap shall 
extend for at least four feet (4'), but not more than six feet (6'), in flexible metal conduit. 
 

I. Branch circuit home run numbers shown on the drawings shall be used for connection of 
circuit wiring to similarly numbered protective devices in branch circuit panelboards. 
 

J. Where the length of a home run, from panel to the first outlet exceeds 75 feet (75') for 120-
volt circuits or 175 feet (175') for 277-volt circuits, the conductor size shall be No. 10 AWG 
or that shown on the drawings, whichever is larger. 
 

K. For all 3-phase circuits, contractor shall provide and install a full-size neutral conductor and 
a grounding conductor for a complete 5-wire circuit.  If the neutral conductor is not required 
by the equipment, contractor shall install wire nuts on each end of the neutral conductor 
for future use. 
 

3.3 CONDUIT 
 
A. When conduits are shown to be installed in the floor slab, under the floor slab, or 

underground, whenever possible and approved by the Architect/Engineer, conduits one-
inch (1") trade size and smaller shall be installed in the concrete floor slab.  Conduits 
embedded in concrete slabs shall have lateral spacing not less than three diameters except 
where the slab has been specially designed to accommodate closer spacing. 
 

B. Conduits larger than one-inch (1") trade size shall not be installed in the floor slab and shall 
be installed a minimum of twelve inches (12") below the floor slab. 
 

C. Conduits shown underground but not in or under a floor slab shall be installed not less than 
twenty-four inches (24") below grade.  Conduit locations shall be identified by means of 4" 
wide; detectable, red warning/ marker tape installed in trench in accordance with NEC 
requirements. 
 

D. Prior to backfilling of trenches and /or providing concrete encasement, contractor shall take 
photographs of conduit installation including spacers/supports and concrete support 
blocks.  In addition, prior to backfilling trenches and after concrete encasement, take 
additional photographs of installation.  Submit photographs to engineer upon request. 
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E. Rigid conduit joints shall be made with threaded fittings made up tight with at least five 
threads fully engaged.  Compression type threadless fittings and setscrew type fittings shall 
not be used for RGS unless specifically approved in writing by the Architect/Engineer. 
 

F. Couplings and connectors for EMT shall be compression type or cast-iron set screw type.  
 

G. Where conduits enter boxes or cabinets that do not have threaded hubs the conduit shall 
be secured in place with galvanized locknuts inside and outside and shall have bushings 
inside for interior locations.  All exterior terminations shall be made with Meyers hubs or 
approved equivalent.  Conduits larger than one inch (1") shall have galvanized insulating 
bushings. 
 

H. All conduits shall be installed as indicated or scheduled on the drawings and shall be of 
sufficient size to accommodate the required number of insulated conductors including 
equipment-grounding conductor. A grounding conductor shall be pulled in every raceway 
and properly terminated.  The Contractor shall increase the conduit size from that shown 
on the drawings where necessary to accommodate the equipment-grounding conductor 
and/or where to comply with the NEC. 
 

I. Unless otherwise noted, conduit shall be run concealed.  Conduit runs from wall mounted 
receptacles, toggle switches, etc. shall be run concealed in walls whenever possible. 
 

J. Conduit runs shall be straight; elbows and bends shall be uniform, symmetrical, and free 
from dents or flattening.  All conduit shall be installed with runs parallel or perpendicular to 
walls, ceilings and structural members. 
 

K. Conduit shall not be run nearer than three inches (3") to hot water or steam pipes except 
where crossings are unavoidable.  Conduit shall be kept at least one inch (1") from covering 
of pipe crossed and the conductor size shall be increased one (1) size 
 

L. Conduit shall be held securely in place by approved hangers and fasteners of appropriate 
design and dimensions for the particular application.  Support shall be such that no strain 
will be transmitted to the outlet box and/or pull box supports. Conduit shall be secured only 
to the building structure. 
 

M. All conduit runs shall be installed in accordance with all applicable sections of the National 
Electrical Code and local codes or ordinances. 
 

N. Where empty conduits are shown, a #14 pull wire shall be installed and conduits shall be 
capped. 
 

O. Terminations to all mechanical equipment and to all dry-type transformers shall be made 
using a minimum of 12" to a maximum of 24" liquid-tight flexible metallic conduit. 
 

P. At each concealed junction box in the power and lighting system, identify the panel and 
circuit number(s) contained in the junction box by writing in permanent marker on the 
outside of the junction box cover. 
 

Q. Where conduits are run from condition spaces to/thru un-conditioned spaces, the ends of 
the conduits shall be sealed (after conductor installation) to prevent the transmission of air 
from non-conditioned spaces into the conditioned spaces.  Expanding spray foam and EYS 
seals are approved methods of sealing conduits. 
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R. For all surface mounted devices, including fire alarm, intercom and nurse call systems, 
device boxes shall be Wiremold No. R5752 and R5753 or approved equivalent style boxes 
sized such that device does not overhang edge(s) of back box.  Color of box shall match 
device. 

 
3.4 METAL-CLAD CABLE (600 VOLTS AND BELOW) 

 
A. The metallic sheath shall be galvanized steel or aluminum corrugated sheath type and shall 

be terminated at outlet boxes, cabinets, etc. with fittings specifically approved for such use, 
which shall properly ground the metallic sheath. 
 

B. Each metal-clad cable assembly shall have one (1) green insulated ground conductor sized 
as required by NEC for the application as a minimum size. 
 

C. Where run in walls, cable shall be fastened using B-Line Series BX4 or approved 
equivalent cable fasteners.  Cable shall be fastened to wall stud not more than 8" from 
entry into device box. 

 
D. MC Cable shall be supported horizontally and vertically every 5’ minimum or closer where 

required by NEC and applicable federal, state and local ordinances. 
 

3.5 WIRING DEVICES 
 
A. All wiring devices installed shall be identified as to which panel serves it and which 

overcurrent protection device protects the wiring device. This shall be accomplished via 
panel name and circuit number being written using a permanent marker on the back side 
of the coverplate.   
 

3.6 MANUFACTURER’S DIRECTION 
 
A. Contractor shall be responsible for coordinating all aspects of equipment electrical service 

installation for all electrical gear, devices, mechanical, plumbing, fire protection, 
architectural, and owner furnished equipment.  Contractor shall obtain and review actual 
manufacturer’s installation instructions and shall install electrical facilities to said 
equipment in accordance with the instructions, NEC, NFPA and contract documents.  
Should a discrepancy exist between the manufacturer’s installation directions and the 
contract documents, the engineer shall be notified in writing immediately. 
 

3.7 COORDINATION WITH OTHER TRADES 
 
A. Prior to purchasing and installing any wire and/or conduit for all circuitry to mechanical 

equipment, owner furnished equipment, and other equipment requiring electrical power 
furnished by other trades as part of this project, contractor shall review equipment cut 
sheets and shall verify exact equipment electrical requirements.  Any discrepancies 
between contract documents and equipment submittals shall be immediately brought to 
the architect/engineer’s attention for clarification. 

 
 

END OF SECTION 260500 
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SECTION 260526 
GROUNDING 

 
 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 
 

A. The general provisions of the Contract, including the Conditions of the Contract (General, 
Supplementary, and other Conditions) as appropriate, apply to the Work specified in this 
Section. 
 

B. Refer to all Electrical portions of the specifications, as well as the Specifications for the 
other various trades and materials and be thoroughly familiar with all provisions regarding 
electrical work. 
 

1.2 GENERAL 
 
A. Contractor shall provide grounding of service equipment, transformers, non-current 

carrying conductive surfaces of equipment, cable tray, metallic raceways, fencing, metal 
buildings, structures and other equipment as specified herein and as shown on the 
drawings. 
 

1.3 SCOPE 
 
A. The equipment shall be grounded as shown on the plans and as specified herein.  All metal 

structures and equipment, including fences, shall be connected to the systems ground grid.  
Ground conductors must be as short and straight as possible, protected from mechanical 
injury and, if practicable, without splice or joint. 
 

B. Provide and install 1” C with insulated 3/0 C.U. service grounding conductor from grounding 
electrode(s) to telephone service backboard and to each and every tele/data/CATV closet. 
 

C. Provide and install ERICO No. TMGBA24L33PT Tamper Resistant Copper Bus Bar Kit or 
approved equivalent, at each telephone service backboard, data backboard, CATV 
backboard in the IDF Rooms.  Terminate 3/0 C.U. conductor to each bus bar.  Refer to 
details. 
 

PART 2 - PRODUCTS 
 
2.1 CONDUCTORS 

 
A. Main grounding conductors shall be bare, soft drawn, stranded, single conductor copper 

wire, and generally sized as follows: 
 
1. Ground grid cable:   #3/0 AWG 
2. Equipment and structures to grid conductor:   #3/0 AWG 
3. Fence grid conductor:  #3/0 AWG 
4. Fence-to-fence post conductor:  #2 AWG (Stranded) 
5. Fence post to grid conductor:  #2 AWG (Stranded) 
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2.2 CONNECTORS 
 
A. All connectors shall be of the exothermically welded type. 
 

2.3 GROUND RODS 
 
A. Ground electrodes shall be copper-clad steel rods nominal 3/4 inch in diameter and ten 

feet (10’) long. 
 

2.4 EXOTHERMIC WELD PROCESS 
 
A. All wire-to-wire exothermic welds shall be the parallel type.  Wire-to-wire rod connections 

shall be “T” type.  To establish a basis of design for quality and type, the following is a 
partial list of approved Cadweld type connections.  Approved equivalent connectors by 
other manufacturers may be utilized. 

 
Connections   Cadweld Type 

 
Parallel cable-to-cable  PG 
Cable to ground rod  GR, FT, NT or NX 
Cable to steel   VN 
Cable to lug   LA 
Cable to rebar   Consult factory (similar to RR) 

 
PART 3 - EXECUTION 
 
3.1 EXPOSED NON-CURRENT-CARRYING METAL PARTS 

 
A. Ground connections to equipment or devices shall be made as close to the current-carrying 

parts as possible; that is, to the main frame rather than supporting structures, bases or 
shields.  Grounding connections shall be made only to surfaces that are clean and dry.  
Steel surfaces shall be ground or filed to remove all scale, rust, grease and dirt.  Copper 
and galvanized steel shall be cleaned to remove oxide before making welds or 
connections.  Code size ground conductors shall be run in all conduits containing circuits 
protected by overcurrent devices; then properly terminated. 
 

B. All raceways, cable racks, cable trays, conduits, armored or shielded cable or cables with 
ground and all exposed non-current carrying metal parts shall be grounded.  Such items 
shall be bonded together and permanently grounded to the equipment ground bus.  
Conduits shall be connected by the grounding bushings or clamps to ground bus.  Flexible 
“jumpers” shall be provided around all raceway expansion joints.  Bonding straps for steel 
conduit shall be copper.  Jumper connections shall be provided to effectively ground all 
sections of rigid conduit connected into plastic pipe.  No metallic conduit shall be left 
ungrounded.  In conduit systems interrupted by junction or switch boxes where locknuts 
and bushings are used to secure the conduit in the box, the sections of conduit and box 
must be bonded together using grounding bushings. 

 
C. Any conduits entering low voltage (600 volts or below) equipment through sheet metal 

enclosure and effectively grounded to enclosure by hub need not be otherwise bonded.  
Both ends of ground buses in switchboards, etc., shall be separately connected to the main 
ground bus to form two (2) separate paths to ground. 
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3.2 EXOTHERMIC WELD PROCESS 
 
A. The grounding grid shall be installed and connected as specified herein and as shown on 

the drawings using an exothermic weld process (Cadweld or other approved 
manufacturer).  Where bolted connections are required, brass/bronze 2-hole pads 
exothermically welded to the grounding conductor shall be used.  

 
B. All exothermic weld grounding connections shall be made using exothermic welded 

Cadweld (or other approved manufacturer) connections, tools and materials. 
 

C. Unless noted otherwise, all copper-to-copper or copper-to-steel splices and terminating 
specified shall be made with exothermic welds. 

 
D. Steel surfaces shall be ground or filed to remove the galvanizing coating and the surface 

cleaned and dried thoroughly prior to making the welds.  All welds shall be repainted with 
an approved galvanized paint after the welds are made. 

 
E. Copper surfaces shall be sanded to remove oxides and the surface cleaned and dried 

thoroughly prior to making the welds.  All welds shall be painted with an approved anti-
oxide manufactured by T&B or Burndy (or other approved manufacturer) to prevent 
corrosion. 

 
F. Brass/bronze split bolts shall be used to connect the fence grounding conductors where 

shown on the drawings. 
 

G. Where bolted connections are specified, brass/bronze 2-hole pads shall be utilized except 
for equipment manufactured neutral and ground busses.  The equipment to be grounded 
shall be cleaned of all paint, dirt, and rust prior to making the bolted connection.  All bolts, 
nuts, washers, and lock washers shall be stainless steel.  All such connections shall be 
coated with an approved anti-oxide compound.  Only one (1) 2-hole pad shall be terminated 
on one (1) set of bolts, nuts and washers. 

 
H. Where approved in writing by the Engineer, brass/bronze pipe ground clamps or 2 set 

screw 2-hole pads may be used for special conditions. 
 

I. Where grounding conductors or PVC conduits penetrate walls, floors, etc., these openings 
and conduits shall be sealed with Dow Corning No. 2001 Silicone RTV (or other prior 
approved manufacturer) after installation is complete. 

 
J. Provide gradual bends for all grounding grid cables wherever possible.  Sharp bends will 

not be permitted.  The minimum being radius should be 8 inches. 
 

K. The Contractor shall notify the Architect/Engineer when the buried grounding grid is 
completed for inspection by the Engineer prior to backfilling.  Notification should be no less 
than 24 hours prior to scheduling the backfill of trenches. 

 
L. The Contractor shall test the grounding grid resistance and continuity.  The testing shall be 

performed after all underground and above ground connections have been made.  Refer 
to “Acceptance Testing” specification section for additional requirements. 
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3.3 ELECTRICAL SERVICE ENTRANCE 
 
A. Grounding conductor shall be installed from one (1) ground rod to the next and then looped 

back to the service equipment.  Both ends of the grounding conductor loop shall be properly 
terminated on the service equipment’s neutral bus.  Provide all required lugs to accomplish 
this.  Properly bond to ground bus per NEC requirements. 

B. Ground rods shall be spaced a minimum of 6'0" from each other. 
 

C. Extend grounding conductor to all metallic water piping, building steel, concrete reinforcing 
steel, all other building steel for adjacent buildings services from main electrical service 
and properly terminate. Refer to details for additional requirements. 
 

D. Grounding conductor shall be installed using 1" schedule 80 PVC conduit. 
 

E. Prior to pouring of slab(s) and prior to covering grounding grid, contractor shall take digital 
photographs of all ground rods, terminations, conductors and overall photo and shall 
submit to engineer prior to requesting substantial completion. 

 
F. Provide and install hand-hole (inspection well) with bolt-down removable cover at all 

ground rods to allow visual inspection of the terminations of the grounding conductors to 
the grounding electrode(s).  Refer to details for additional requirements. 

  
 

END OF SECTION 260526 
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SECTION 260571 
ACCEPTANCE TESTING 

 
 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 

 
A. The general provisions of the Contract apply to the Work specified in this Section. 

 
B. Refer to all Electrical Sections of the Specifications, as well as the Specifications for the 

other various trades and materials and be thoroughly familiar with all provisions regarding 
electrical work. 
 

1.2 SUMMARY 
 
A. This section outlines the acceptance testing requirements and division of responsibility. 

 
1.3 SCOPE 

 
A. Contractor shall engage the services of a recognized independent NETA Certified testing 

firm or professional electrical engineering firm for the purpose of performing inspections 
and tests as herein specified.  
 

B. The testing firm shall provide all materials, equipment, labor and technical supervision to 
perform such test and inspections. 
 

C. It is the intent of these tests to assure that all electrical equipment is operational and within 
industry and manufacturer’s tolerances and is installed in accordance with design 
specifications. 
 

D. The tests and inspections shall determine suitability for energization. 
 

1.4 REFERENCES 
 
A. All inspections and tests shall be in accordance with the latest editions following applicable 

codes and standards except as provided otherwise herein. 
 
1. National Electrical Code – NEC 
2. National Electrical Manufacturer’s Association - NEMA. 
3. American Society for Testing and Materials - ASTM   
4. Institute of Electrical and Electronic Engineers – IEEE 
5. National Electrical Testing Association – NETA 
6. American National Standards Institute – ANSI 
7. State Codes and Ordinances 
8. Insulation Cable Engineers Association – ICEA 
9. National Electrical Safety Code – NESC 

 
B. All inspections and tests shall utilize the following references: 

 
1. Project Design Specifications 
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2. Project Design Drawings 
3. Manufacturer’s Instruction Manuals applicable to each particular apparatus. 

 
1.5 QUALIFICATIONS OF TESTING AGENCY 

 
A. The testing/engineering firm shall be a corporately independent testing organization that 

can function as an unbiased testing authority, professionally independent of the 
manufacturers, suppliers and installers of equipment or systems evaluated by the testing 
firm. 
 

B. The testing firm shall be regularly engaged in the testing of electrical equipment devices, 
installations and systems. 
 

C. The testing firm shall have been engaged in such practices for a similar size project. 
 

D. The testing firm shall utilize only full-time technicians who are regularly employed by the 
firm.  Electrically unskilled employees are not permitted to perform testing or assistance of 
any kind.  Electricians and/or linemen may assist but may not perform testing and/or 
inspection services. 
 

E. The testing firm shall submit the “on site” foreman’s qualifications and experience through 
the Contractor at the pre-construction conference for review and approval by the Engineer. 
 

F. Contractor shall submit statement of qualifications of proposed testing firm at the pre-
construction conference for approval and acceptance by the Engineer. 
 

1.6 DIVISION OF RESPONSIBILITY 
 
A. Testing firm shall perform the following tests as outlined in these specifications: 

 
1. Equipment Tests 
2. Ground Resistance Tests 
3. Relay Calibration and Tests 
4. Thermographic Survey 

 
B. Contractor shall perform the following tests as outlined in these specifications: 

 
1. Low Voltage Cable 
2. Phasing and Rotation Tests 

 
1.7 TEST REPORT 

 
A. The test report shall include the following: 

 
1. Summary of project. 
2. Description of project. 
3. Description of test 
4. Test results. 
5. Conclusions and recommendations. 
6. Appendix, including appropriate test forms. 
7. Identification of test equipment used. 
8. Signature of responsible test organization authority. 
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B. Furnish three printed (3) copies of the complete report to the Engineer prior to requesting 
substantial completion and no later than thirty (30) days after completion of testing 
procedures unless directed otherwise.  After acceptance of the report, Contractor shall 
submit an electronic copy of the report in PDF format. 
 

C. All tests shall be performed with apparatus de-energized except where otherwise 
specifically required. 
 

D. The testing firm shall have a designated safety representative on the project to supervise 
operations with respect to safety. 
 

E. The testing firm shall have a calibration program that assures that all applicable test 
instrumentation is maintained within rated accuracy.  The accuracy shall be directly 
traceable to the National Bureau of Standards.  Instruments shall be calibrated in 
accordance with the following frequency schedule: 
 

F. Field Instruments:  Analog - 6 months maximum    
    Digital - 12 months maximum 

 
G. Laboratory Instruments:  12 months 

 
H. Leased specialty equipment:     12 months 

 
I. Dated calibration labels shall be visible on all test equipment. 

 
J. Records must be kept up to date which show date and results of instruments calibrated or 

tested. 
 

K. An up-to-date instrument calibration instruction and procedure will be maintained for each 
test instrument. 
 

L. Calibrating standard shall be of higher accuracy than that of the instrument tested. 
 

1.8 GENERAL 
 
A. An outline of tests required is included in this section.  Refer to applicable NETA, ANSI, 

NEMA, IEEE and other test standards for exact procedures, methods and requirements. 
 

PART 2 - PRODUCTS (NOT APPLICABLE) 
 

PART 3 - EXECUTION 
 

3.1 TESTS 
 
A. Upon completion of the work, the entire electrical system shall be tested and shall be shown 

to be in perfect working condition, in accordance with the intent of the specifications. 
 

3.2 EQUIPMENT TESTS 
 
A. The Contractor shall provide the service of equipment manufacturer’s field staff for 

inspection and testing of equipment installed under this contract.  The Contractor shall 
coordinate and schedule test with Owner, Engineer, User Agency and Equipment 
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Manufacturer.  Adequate field tests shall be conducted to ensure Engineer, Owner and 
User Agency that equipment will operate in accordance with these specifications.  Specific 
equipment requiring manufacturer field-testing shall be as follows: 
1. Switchboard  
2. Generators 
3. Automatic Transfer Switches 

 
B. Testing Agency shall perform thermographic study of all terminations in the new electrical 

system prior to acceptance.  Thermographic study shall be performed after load is placed 
on the system 
 

C. All 600 volt and below cables shall be tested as specified after being installed but prior to 
being terminated. 
 

D. Ground resistance tests shall be performed at the pad mounted transformer, at the Service 
Entrance and at each step-down/step-up transformer as specified.  
 

E. All terminations (lugs, split-bolts, etc.) shall have their “tightness” torque values measured 
and verified against NEC and manufacturer’s requirements.  
 

3.3 GROUND RESISTANCE TESTS 
 
A. Inspect ground system for compliance with plans and specifications. 

 
B. Perform 3-point fall-of-potential test per IEEE Standard No. 81, Section 9.04 on the main 

grounding electrode or system. 
 

C. Perform the 2-point method test per IEEE No. 81, Section 9.03 to determine the grounding 
resistance between the main grounding system and all major electrical equipment frames, 
system neutral and/or derived neutral points. 
 

D. Alternate Method to Item C Above:  Perform ground continuity test between main ground 
system and equipment frame, system neutral and/or derived neutral point.  This test shall 
be made by passing a minimum of ten (10) amperes dc current between ground reference 
system and the ground point to be tested.  Voltage drop shall be measured and resistance 
calculated by voltage drop method. 
 

E. The main ground electrode system resistance to ground shall be no greater than one (1) 
ohm at the pad mounted transformer at the Service Entrance and at all step-down/step-up 
transformers. 
 

3.4 LOW VOLTAGE CABLE, 600 V MAXIMUM 
 
A. Compare cable data with drawings and specifications.  Inspect exposed sections of cables 

for physical damage and correct connection in accordance with one-line diagram. 
 

B. Verify tightness of accessible bolted connection by calibrated torque wrench in accordance 
with manufacturer’s published data.  Perform thermographic survey. 
 

C. Inspect compression-applied connectors for correct cable match and indentation. 
 

D. Verify cable color-coding with applicable Engineer’s specifications. 
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E. For all service entrances, switchboards, MCC and all panelboard feeders, perform 
insulation-resistance test on each conductor with respect to ground and adjacent 
conductors.  Applied potential shall be 1000 volts dc for one minute. 
 

F. Perform continuity test to insure correct cable connection. 
 

G. Bolt-torque levels shall be in accordance with manufacturer’s requirements.  Measure and 
record results. 
 

H. Minimum insulation-resistance values shall be not less than 50 mega-ohms. 
 

I. Investigate and report on all deviations between adjacent phases. 
 

3.5 PHASING AND ROTATION:   
 
A. Perform phasing test on each circuit tie section energized by separate sources. 

 
B. Perform tests from permanent source. 

 
C. Damage caused due to omission of this test shall be corrected at Contractor’s expense. 

 
3.6 THERMOGRAPHIC SURVEY:   

 
A. Thermographic survey shall be performed with equipment utilizing long wave technology 

that provides photo record of deficient areas. 
 

B. Equipment to be inspected shall include all current-carrying devices installed under this 
contract, generally, all new high and low voltage cable terminations and splices.  Specific 
equipment to be surveyed includes the following. 
 
1. Switchboards 
2. Panelboards 
3. TVSS Units 
4. Transfer Switches 
5. Safety Switches (fused and non-fused) 
6. Motor Controllers 

a. Starters 
b. Variable Frequency Drives 

7. Chillers 
8. Pumps 
9. Generators and it’s terminations 
 

C. Inspect physical, electrical and mechanical condition.  Remove all necessary covers prior 
to thermographic inspection. 
 

D. Provide report including the following: 
 
1. Discrepancies. 
2. Temperature difference between the area of concern and the reference area. 
3. Cause of temperature difference.  
4. Areas inspected.  Identify inaccessible and/or unobservable areas and/or 

equipment. 
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5. Identify load conditions at time of inspection. 
6. Provide photographic thermograms of all equipment (non-deficient and deficient 

areas).  Provide corresponding digital photograph (non-thermal image) of electrical 
equipment scanned. 

7. Inspect distribution systems with imaging equipment capable of detecting a 
minimum temperature difference of 1 degree C at 30 degrees C. 

8. Equipment shall detect emitted radiation and convert detected radiation to visual 
signal. 

9. Thermographic surveys should be performed during periods of maximum possible 
loading but not less than 40 percent of rated load of the electrical equipment being 
inspected.  Refer to NFPA 70B-1994, Section 18-16 (Infrared Inspection). 

10. Temperature differences for 1 degree C to 3 degrees C indicate possible deficiency 
and warrant investigation. 

11. Temperature differences of 4 degrees C to 15 degrees C indicated deficiency; 
repair as time permits. 

12. Temperature differences of 16 degrees C and above indicate major deficiency; 
repair immediately. 

 
 

END OF SECTION 260571 
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SECTION 260572 
OVERCURRENT PROTECTIVE DEVICE 

SHORT-CIRCUIT STUDY 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 
A. Section includes a computer-based, fault-current study to determine the minimum 

interrupting capacity of circuit protective devices. 
 

1.3 DEFINITIONS 
 
A. Existing to Remain: Existing items of construction that are not to be removed and that are 

not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 
 

B. One-Line Diagram: A diagram which shows, by means of single lines and graphic symbols, 
the course of an electric circuit or system of circuits and the component devices or parts 
used therein. 
 

C. Protective Device: A device that senses when an abnormal current flow exists and then 
removes the affected portion from the system. 
 

D. SCCR: Short-circuit current rating. 
 

E. Service: The conductors and equipment for delivering electric energy from the serving 
utility to the wiring system of the premises served. 
 

1.4 ACTION SUBMITTALS 
 
A. Product Data: For computer software program to be used for studies. 

 
B. Other Action Submittals: Submit the following after the approval of system protective 

devices submittals. Submittals shall be in digital form. 
 
1. Short-circuit study input data, including completed computer program input data 

sheets. 
2. Short-circuit study and equipment evaluation report; signed, dated, and sealed by 

a qualified professional engineer. 
a. Submit study report for action prior to receiving final approval of the 

distribution equipment submittals. If formal completion of studies will cause 
delay in equipment manufacturing, obtain approval from Architect for 
preliminary submittal of sufficient study data to ensure that the selection of 
devices and associated characteristics is satisfactory. 

b. Revised single-line diagram, reflecting field investigation results and 
results of short-circuit study. 
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C. At the conclusion of the project, contractor shall have the specified studies updated to 
reflect “As-Installed” conditions and submit the revised studies as part of the O&M manuals. 
This includes final documented utility information with available primary side fault current 
and photo of transformer nameplate, the electronic software data files, PDF of the study 
and PDF’s of the appropriate labels. 
 

1.5 INFORMATIONAL SUBMITTALS 
 
A. Qualification Data: For Short-Circuit Study Specialist and Field Adjusting Agency. 

 
B. Product Certificates: For short-circuit study software, certifying compliance with IEEE 399. 
 

1.6 QUALITY ASSURANCE 
 
A. Studies shall use computer programs that are distributed nationally and are in wide use. 

Software algorithms shall comply with requirements of standards and guides specified in 
this Section. Manual calculations are unacceptable. 
 

B. Short-Circuit Study Software Developer Qualifications: An entity that owns and markets 
computer software used for studies, having performed successful studies of similar 
magnitude on electrical distribution systems using similar devices. 
 
1. The computer program shall be developed under the charge of a licensed 

professional engineer who holds IEEE Computer Society's Certified Software 
Development Professional certification. 
 

C. Short-Circuit Study Specialist Qualifications: Professional engineer in charge of performing 
the study and documenting recommendations, licensed in the state where Project is 
located. All elements of the study shall be performed under the direct supervision and 
control of this professional engineer. 
 

D. Field Adjusting Agency Qualifications: An independent agency, with the experience and 
capability to adjust overcurrent devices and to conduct the testing indicated, that is a 
member company of the International Electrical Testing Association or is a nationally 
recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is 
acceptable to authorities having jurisdiction. 
 

PART 2 - PRODUCTS 
 
2.1 COMPUTER SOFTWARE 

 
A. Manufacturers: Subject to compliance with requirements, provide products by the 

following: 
 
1. SKM Systems Analysis, Inc. 
2. ETAP 

 
B. Comply with IEEE 399 and IEEE 551. 

 
C. Analytical features of fault-current-study computer software program shall have the 

capability to calculate "mandatory," "very desirable," and "desirable" features as listed in 
IEEE 399. 
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D. Computer software program shall be capable of plotting and diagramming time-current-
characteristic curves as part of its output. 
 

2.2 SHORT-CIRCUIT STUDY REPORT CONTENTS 
 
A. Executive summary. 

 
B. Study descriptions, purpose, basis, and scope. Include case descriptions, definition of 

terms, and guide for interpretation of the computer printout. 
 

C. One-line diagram, showing the following: 
 
1. Protective device designations and ampere ratings. 
2. Cable size and lengths. 
3. Transformer kilovolt ampere (kVA) and voltage ratings. 
4. Motor and generator designations and kVA ratings. 
5. Switchgear, switchboard, motor-control center, and panelboard designations. 

 
D. Comments and recommendations for system improvements, where needed. 

 
E. Protective Device Evaluation: 

 
1. Evaluate equipment and protective devices and compare to short-circuit ratings. 
2. Tabulations of circuit breaker, fuse, and other protective device ratings versus 

calculated short-circuit duties. 
3. For 600-V overcurrent protective devices, ensure that interrupting ratings are equal 

to or higher than calculated 1/2-cycle symmetrical fault current. 
4. For devices and equipment rated for asymmetrical fault current, apply 

multiplication factors listed in the standards to 1/2-cycle symmetrical fault current. 
5. Verify adequacy of phase conductors at maximum three-phase bolted fault 

currents; verify adequacy of equipment grounding conductors and grounding 
electrode conductors at maximum ground-fault currents. Ensure that short-circuit 
withstand ratings are equal to or higher than calculated 1/2-cycle symmetrical fault 
current. 
 

F. Short-Circuit Study Input Data: As described in "Power System Data" Article in the 
Evaluations. 
 

G. Short-Circuit Study Output: 
 
1. Low-Voltage Fault Report: Three-phase and unbalanced fault calculations, 

showing the following for each overcurrent device location: 
a. Voltage. 
b. Calculated fault-current magnitude and angle. 
c. Fault-point X/R ratio. 
d. Equivalent impedance. 

2. Momentary Duty Report: Three-phase and unbalanced fault calculations, showing 
the following for each overcurrent device location: 
a. Voltage. 
b. Calculated symmetrical fault-current magnitude and angle. 
c. Fault-point X/R ratio. 
d. Calculated asymmetrical fault currents: 
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i. Based on fault-point X/R ratio. 
ii. Based on calculated symmetrical value multiplied by 1.6. 
iii. Based on calculated symmetrical value multiplied by 2.7. 

3. Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing 
the following for each overcurrent device location: 
a. Voltage. 
b. Calculated symmetrical fault-current magnitude and angle. 
c. Fault-point X/R ratio. 
d. No AC Decrement (NACD) ratio. 
e. Equivalent impedance. 
f. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a 

symmetrical basis. 
g. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a 

total basis. 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 

 
A. Obtain all data necessary for the conduct of the study. 

 
1. Verify completeness of data supplied on the one-line diagram. Call any 

discrepancies to the attention of Engineer. 
2. For equipment provided that is Work of this Project, use characteristics submitted 

under the provisions of action submittals and information submittals for this Project. 
3. For relocated equipment and that which is existing to remain, obtain required 

electrical distribution system data by field investigation and surveys, conducted by 
qualified technicians and engineers. The qualifications of technicians and 
engineers shall be qualified as defined by NFPA 70E 
 

B. Gather and tabulate the following input data to support the short-circuit study. Comply with 
recommendations in IEEE 551 as to the amount of detail that is required to be acquired in 
the field. Field data gathering shall be under the direct supervision and control of the 
engineer in charge of performing the study and shall be by the engineer or its 
representative who holds NETA ETT Level III certification or NICET Electrical Power 
Testing Level III certification. 
 
1. Product Data for Project's overcurrent protective devices involved in overcurrent 

protective device coordination studies. Use equipment designation tags that are 
consistent with electrical distribution system diagrams, overcurrent protective 
device submittals, input and output data, and recommended device settings. 

2. Obtain electrical power utility impedance at the service. 
3. Obtain electrical power utility fault current contribution utilizing calculated values. 

“Infinite bus” primary shall not be utilized as basis of the study. 
4. Documentation of power utility data shall be included in the report. 
5. Power sources and ties. 
6. For transformers, include kVA, primary and secondary voltages, connection type, 

impedance, X/R ratio, taps measured in percent, and phase shift. 
7. For reactors, provide manufacturer and model designation, voltage rating, and 

impedance. 
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8. For circuit breakers and fuses, provide manufacturer and model designation. List 
type of breaker, type of trip, SCCR, current rating, and breaker settings. 

9. Generator short-circuit current contribution data, including short-circuit reactance, 
rated kVA, rated voltage, and X/R ratio. 

10. Busway manufacturer and model designation, current rating, impedance, lengths, 
and conductor material. 

11. Motor horsepower and NEMA MG 1 code letter designation. 
12. Cable sizes, lengths, number, conductor material and conduit material (magnetic 

or nonmagnetic). 
 

3.2 SHORT-CIRCUIT STUDY 
 
A. Perform study following the general study procedures contained in IEEE 399. 

 
B. Calculate short-circuit currents according to IEEE 551. 

 
C. Base study on the device characteristics supplied by device manufacturer. 

 
D. The extent of the electrical power system to be studied is indicated on Drawings. 

 
E. Begin short-circuit current analysis at the service, extending down to the system 

overcurrent protective devices as follows: 
 
1. To normal system low-voltage load buses where fault current is 10 kA or less. 
2. Exclude equipment rated 240-V ac or less when supplied by a single transformer 

rated less than 125 kVA. 
 

F. Study electrical distribution system from normal and alternate power sources throughout 
electrical distribution system for Project. Study all cases of system-switching configurations 
and alternate operations that could result in maximum fault conditions. 
 

G. The calculations shall include the ac fault-current decay from induction motors, 
synchronous motors, and asynchronous generators and shall apply to low- and medium-
voltage, three-phase ac systems. The calculations shall also account for the fault-current 
dc decrement, to address the asymmetrical requirements of the interrupting equipment. 
 
1. For grounded systems, provide a bolted line-to-ground fault-current study for areas 

as defined for the three-phase bolted fault short-circuit study. 
 

H. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault at 
each of the following: 
 
1. Electric utility's supply termination point. 
2. Incoming switchgear. 
3. Unit substation primary and secondary terminals. 
4. Low-voltage switchgear. 
5. Motor-control centers. 
6. Control panels. 
7. Standby generators and automatic transfer switches. 
8. Branch circuit panelboards. 
9. Disconnect switches. 
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3.3 ADJUSTING 
 
A. Make minor modifications to equipment as required to accomplish compliance with short-

circuit study. 
 

3.4 DEMONSTRATION 
 
A. Train Owner's operating and maintenance personnel in the use of study results. 

 
 

END OF SECTION 260572 
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SECTION 260573 
OVERCURRENT PROTECTIVE DEVICE 

COORDINATION STUDY 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 
A. Section includes computer-based, overcurrent protective device coordination studies to 

determine overcurrent protective devices and to determine overcurrent protective device 
settings for selective tripping. 
 

1.3 DEFINITIONS 
 
A. Existing to Remain: Existing items of construction that are not to be removed and that are 

not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 
 

B. One-Line Diagram: A diagram which shows, by means of single lines and graphic symbols, 
the course of an electric circuit or system of circuits and the component devices or parts 
used therein. 
 

C. Protective Device: A device that senses when an abnormal current flow exists and then 
removes the affected portion from the system. 
 

D. SCCR: Short-circuit current rating. 
 

E. Service: The conductors and equipment for delivering electric energy from the serving 
utility to the wiring system of the premises served. 
 

1.4 ACTION SUBMITTALS 
 
A. Product Data: For computer software program to be used for studies. 

 
B. Other Action Submittals: Submit the following after the approval of system protective 

devices submittals. Submittals shall be in digital form. 
 
1. Coordination-study input data, including completed computer program input data 

sheets. 
2. Study and equipment evaluation reports. 
3. Overcurrent protective device coordination study report; signed, dated, and sealed 

by a qualified professional engineer. 
a. Submit study report for action prior to receiving final approval of the 

distribution equipment submittals. If formal completion of studies will cause 
delay in equipment manufacturing, obtain approval from Architect for 
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preliminary submittal of sufficient study data to ensure that the selection of 
devices and associated characteristics is satisfactory. 

 
C. At the conclusion of the project, contractor shall have the specified studies updated to 

reflect “As-Installed” conditions and submit the revised studies as part of the O&M manuals. 
This includes final documented utility information with available primary side fault current 
and photo of transformer nameplate, the electronic software data files, PDF of the study 
and PDF’s of the appropriate labels. 

 
1.5 INFORMATIONAL SUBMITTALS 

 
A. Qualification Data: For Coordination Study Specialist and Field Adjusting Agency. 

 
B. Product Certificates: For overcurrent protective device coordination study software, 

certifying compliance with IEEE 399. 
 

1.6 CLOSEOUT SUBMITTALS 
 
A. Operation and Maintenance Data: For the overcurrent protective devices to include in 

emergency, operation, and maintenance manuals. 
 
1. In addition to items specified in Section 017823 "Operation and Maintenance 

Data," include the following: 
a. The following parts from the Protective Device Coordination Study Report: 

i. One-line diagram. 
ii. Protective device coordination study. 
iii. Time-current coordination curves. 

b. Power system data. 
 

1.7 QUALITY ASSURANCE 
 
A. Studies shall use computer programs that are distributed nationally and are in wide use. 

Software algorithms shall comply with requirements of standards and guides specified in 
this Section. Manual calculations are unacceptable. 
 

B. Coordination Study Software Developer Qualifications: An entity that owns and markets 
computer software used for studies, having performed successful studies of similar 
magnitude on electrical distribution systems using similar devices. 
 
1. The computer program shall be developed under the charge of a licensed 

professional engineer who holds IEEE Computer Society's Certified Software 
Development Professional certification. 
 

C. Coordination Study Specialist Qualifications: Professional engineer in charge of performing 
the study and documenting recommendations, licensed in the state where Project is 
located. All elements of the study shall be performed under the direct supervision and 
control of this professional engineer. 
 

D. Field Adjusting Agency Qualifications: An independent agency, with the experience and 
capability to adjust overcurrent devices and to conduct the testing indicated, that is a 
member company of the International Electrical Testing Association or is a nationally 
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recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is 
acceptable to authorities having jurisdiction. 
 

PART 2 - PRODUCTS 
 
2.1 COMPUTER SOFTWARE DEVELOPERS 

 
A. Software Developers: 

 
1. Manufacturers: Subject to compliance with requirements, provide products by the 

following: 
a. SKM Systems Analysis, Inc. 
b. ETAP 

 
B. Comply with IEEE 242 and IEEE 399. 

 
C. Analytical features of device coordination study computer software program shall have the 

capability to calculate "mandatory," "very desirable," and "desirable" features as listed in 
IEEE 399. 
 

D. Computer software program shall be capable of plotting and diagramming time-current-
characteristic curves as part of its output. Computer software program shall report device 
settings and ratings of all overcurrent protective devices and shall demonstrate selective 
coordination by computer-generated, time-current coordination plots. 
 
1. Optional Features: 

a. Arcing faults. 
b. Simultaneous faults. 
c. Explicit negative sequence. 
d. Mutual coupling in zero sequence. 

 
2.2 PROTECTIVE DEVICE COORDINATION STUDY REPORT CONTENTS 

 
A. Executive summary. 

 
B. Study descriptions, purpose, basis and scope. Include case descriptions, definition of terms 

and guide for interpretation of the computer printout. 
 

C. One-line diagram, showing the following: 
 
1. Protective device designations and ampere ratings. 
2. Cable size and lengths. 
3. Transformer kilovolt ampere (kVA) and voltage ratings. 
4. Motor and generator designations and kVA ratings. 
5. Switchgear, switchboard, motor-control center, and panelboard designations. 

 
D. Study Input Data: As described in "Power System Data" Article. 

 
E. Short-Circuit Study Output: As specified in "Short-Circuit Study Output" Paragraph in 

"Short-Circuit Study Report Contents" Article in Section 260572 "Overcurrent Protective 
Device Short-Circuit Study." 
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F. Protective Device Coordination Study: 
 
1. Report recommended settings of protective devices, ready to be applied in the 

field. Use manufacturer's data sheets for recording the recommended setting of 
overcurrent protective devices when available. 
a. Phase and Ground Relays: 

i. Device tag. 
ii. Relay current transformer ratio and tap, time dial, and 

instantaneous pickup value. 
iii. Recommendations on improved relaying systems, if applicable. 

b. Circuit Breakers: 
i. Adjustable pickups and time delays (long time, short time, 

ground). 
ii. Adjustable time-current characteristic. 
iii. Adjustable instantaneous pickup. 
iv. Recommendations on improved trip systems, if applicable. 

c. Fuses: Show current rating, voltage, and class. 
 

G. Time-Current Coordination Curves: Determine settings of overcurrent protective devices 
to achieve selective coordination. Graphically illustrate that adequate time separation 
exists between devices installed in series, including power utility company's upstream 
devices. Prepare separate sets of curves for the switching schemes and for emergency 
periods where the power source is local generation. Show the following information: 

 
1. Device tag and title, one-line diagram with legend identifying the portion of the 

system covered. 
2. Terminate device characteristic curves at a point reflecting maximum symmetrical 

or asymmetrical fault current to which the device is exposed. 
3. Identify the device associated with each curve by manufacturer type, function, and, 

if applicable, tap, time delay, and instantaneous settings recommended. 
4. Plot the following listed characteristic curves, as applicable: 

a. Power utility's overcurrent protective device. 
b. Medium-voltage equipment overcurrent relays. 
c. Medium- and low-voltage fuses including manufacturer's minimum melt, 

total clearing, tolerance, and damage bands. 
d. Low-voltage equipment circuit-breaker trip devices, including 

manufacturer's tolerance bands. 
e. Transformer full-load current, magnetizing inrush current, and ANSI 

through-fault protection curves. 
f. Cables and conductors damage curves. 
g. Ground-fault protective devices. 
h. Motor-starting characteristics and motor damage points. 
i. Generator short-circuit decrement curve and generator damage point. 
j. The largest feeder circuit breaker in each motor-control center and 

panelboard. 
5. Series rating on equipment allows the application of two series interrupting devices 

for a condition where the available fault current is greater than the interrupting 
rating of the downstream equipment. Both devices share in the interruption of the 
fault and selectivity is sacrificed at high fault levels. Maintain selectivity for tripping 
currents caused by overloads. 



THIRD FLOOR RENOVATION OF  BID SET 
BLDG 29 LABORATORIES AT NIRC  CHASE MARSHALL ARCHITECTS 
NEW IBERIA, LOUISIANA  MARCH 10, 2026 
N/H GRANT NO. 1C06OD034041  CMA PROJECT #2025.040 

 
 
 

 
 
OVERCURRENT PROTECTIVE DEVICE 
COORDINATION STUDY  260573 - pg 5 of 9 

6. Provide adequate time margins between device characteristics such that selective 
operation is achieved. 

7. Comments and recommendations for system improvements. 
 

PART 3 - EXECUTION 
 
3.1 EXAMINATION 

 
A. Examine Project overcurrent protective device submittals for compliance with electrical 

distribution system coordination requirements and other conditions affecting performance. 
Devices to be coordinated are indicated on Drawings. 
 
1. Proceed with coordination study only after relevant equipment submittals have 

been assembled. Overcurrent protective devices that have not been submitted and 
approved prior to coordination study may not be used in study. 
 

3.2 PROTECTIVE DEVICE COORDINATION STUDY 
 
A. Comply with IEEE 242 for calculating short-circuit currents and determining coordination 

time intervals. 
 

B. Comply with IEEE 399 for general study procedures. 
 

C. The study shall be based on the device characteristics supplied by device manufacturer. 
 

D. The extent of the electrical power system to be studied is indicated on Drawings. 
 

E. Begin analysis at the service, extending down to the system overcurrent protective devices 
as follows: 
 
1. To normal system low-voltage load buses where fault current is 10 kA or less. 
2. Exclude equipment rated 240-V ac or less when supplied by a single transformer 

rated less than 125 kVA. 
 

F. Study electrical distribution system from normal and alternate power sources throughout 
electrical distribution system for Project. Study all cases of system-switching configurations 
and alternate operations that could result in maximum fault conditions. 
 

G. Transformer Primary Overcurrent Protective Devices: 
 
1. Device shall not operate in response to the following: 

a. Inrush current when first energized. 
b. Self-cooled, full-load current or forced-air-cooled, full-load current, 

whichever is specified for that transformer. 
c. Permissible transformer overloads according to IEEE C57.96 if required 

by unusual loading or emergency conditions. 
2. Device settings shall protect transformers according to IEEE C57.12.00, for fault 

currents. 
 

H. Motor Protection: 
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1. Select protection for low-voltage motors according to IEEE 242 and NFPA 70. 
2. Select protection for motors served at voltages more than 600 V according to IEEE 

620. 
 

I. Conductor Protection: Protect cables against damage from fault currents according to ICEA 
P-32-382, ICEA P-45-482, and protection recommendations in IEEE 242. Demonstrate 
that equipment withstands the maximum short-circuit current for a time equivalent to the 
tripping time of the primary relay protection or total clearing time of the fuse. To determine 
temperatures that damage insulation, use curves from cable manufacturers or from listed 
standards indicating conductor size and short-circuit current. 
 

J. Generator Protection: Select protection according to manufacturer's written 
recommendations and to IEEE 242. 
 

K. The calculations shall include the ac fault-current decay from induction motors, 
synchronous motors, and asynchronous generators and shall apply to low- and medium-
voltage, three-phase ac systems. The calculations shall also account for the fault-current 
dc decrement, to address the asymmetrical requirements of the interrupting equipment. 
 
1. For grounded systems, provide a bolted line-to-ground fault-current study for areas 

as defined for the three-phase bolted fault short-circuit study. 
 

L. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault and 
single line-to-ground fault at each of the following: 
 
1. Electric utility's supply termination point. 
2. Switchgear. 
3. Unit substation primary and secondary terminals. 
4. Low-voltage switchgear. 
5. Motor-control centers. 
6. Standby generators and automatic transfer switches. 
7. Branch circuit panelboards. 

 
M. Protective Device Evaluation: 

 
1. Evaluate equipment and protective devices and compare to short-circuit ratings. 
2. Adequacy of switchgear, motor-control centers, and panelboard bus bars to 

withstand short-circuit stresses. 
 

3.3 LOAD-FLOW AND VOLTAGE-DROP STUDY 
 
A. Perform a load-flow and voltage-drop study to determine the steady-state loading profile of 

the system. Analyze power system performance two times as follows: 
 
1. Determine load-flow and voltage drop based on full-load currents obtained in 

"Power System Data" Article. 
2. Determine load-flow and voltage drop based on 80 percent of the design capacity 

of the load buses. 
3. Prepare the load-flow and voltage-drop analysis and report to show power system 

components that are overloaded or might become overloaded; show bus voltages 
that are less than as prescribed by NFPA 70. 
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3.4 MOTOR-STARTING STUDY 
 

A. Perform a motor-starting study to analyze the transient effect of the system's voltage profile 
during motor starting. Calculate significant motor-starting voltage profiles and analyze the 
effects of the motor starting on the power system stability. 
 

B. Prepare the motor-starting study report, noting light flicker for limits proposed by IEEE 141 
and voltage sags so as not to affect the operation of other utilization equipment on the 
system supplying the motor. 
 

3.5 POWER SYSTEM DATA 
 
A. Obtain all data necessary for the conduct of the overcurrent protective device study. 

 
1. Verify completeness of data supplied in the one-line diagram on Drawings. Call 

discrepancies to the attention of Engineer. 
2. For new equipment, use characteristics submitted under the provisions of action 

submittals and information submittals for this Project. 
3. For existing equipment, whether or not relocated obtain required electrical 

distribution system data by field investigation and surveys, conducted by qualified 
technicians and engineers. The qualifications of technicians and engineers shall 
be qualified as defined by NFPA 70E. 
 

B. Gather and tabulate the following input data to support coordination study. The list below 
is a guide. Comply with recommendations in IEEE 551 for the amount of detail required to 
be acquired in the field. Field data gathering shall be under the direct supervision and 
control of the engineer in charge of performing the study and shall be by the engineer or 
its representative who holds NETA ETT Level III certification or NICET Electrical Power 
Testing Level III certification. 
 
1. Product Data for overcurrent protective devices specified in other Sections and 

involved in overcurrent protective device coordination studies. Use equipment 
designation tags that are consistent with electrical distribution system diagrams, 
overcurrent protective device submittals, input and output data, and recommended 
device settings. 

2. Electrical power utility impedance at the service. 
3. Obtain electrical power utility fault current contribution utilizing calculated values. 

“Infinite bus” primary shall not be utilized as basis of the study. 
4. Documentation of power utility data shall be included in the report. 
5. Power sources and ties. 
6. Short-circuit current at each system bus, three phase and line-to-ground. 
7. Full-load current of all loads. 
8. Voltage level at each bus. 
9. For transformers, include kVA, primary and secondary voltages, connection type, 

impedance, X/R ratio, taps measured in percent, and phase shift. 
10. For reactors, provide manufacturer and model designation, voltage rating, and 

impedance. 
11. For circuit breakers and fuses, provide manufacturer and model designation. List 

type of breaker, type of trip and available range of settings, SCCR, current rating, 
and breaker settings. 
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12. Generator short-circuit current contribution data, including short-circuit reactance, 
rated kVA, rated voltage, and X/R ratio. 

13. For relays, provide manufacturer and model designation, current transformer 
ratios, potential transformer ratios, and relay settings. 

14. Maximum demands from service meters. 
15. Busway manufacturer and model designation, current rating, impedance, lengths, 

and conductor material. 
16. Motor horsepower and NEMA MG 1 code letter designation. 
17. Low-voltage cable sizes, lengths, number, conductor material, and conduit 

material (magnetic or nonmagnetic). 
18. Medium-voltage cable sizes, lengths, conductor material, and cable construction 

and metallic shield performance parameters. 
19. Data sheets to supplement electrical distribution system diagram, cross-

referenced with tag numbers on diagram, showing the following: 
a. Special load considerations, including starting inrush currents and 

frequent starting and stopping. 
b. Transformer characteristics, including primary protective device, magnetic 

inrush current, and overload capability. 
c. Motor full-load current, locked rotor current, service factor, starting time, 

type of start, and thermal-damage curve. 
d. Generator thermal-damage curve. 
e. Ratings, types, and settings of utility company's overcurrent protective 

devices. 
f. Special overcurrent protective device settings or types stipulated by utility 

company. 
g. Time-current-characteristic curves of devices indicated to be coordinated. 
h. Manufacturer, frame size, interrupting rating in amperes rms symmetrical, 

ampere or current sensor rating, long-time adjustment range, short-time 
adjustment range, and instantaneous adjustment range for circuit 
breakers. 

i. Manufacturer and type, ampere-tap adjustment range, time-delay 
adjustment range, instantaneous attachment adjustment range, and 
current transformer ratio for overcurrent relays. 

j. Panelboards, switchboards, motor-control center ampacity, and SCCR in 
amperes rms symmetrical. 

k. Identify series-rated interrupting devices for a condition where the 
available fault current is greater than the interrupting rating of the 
downstream equipment. Obtain device data details to allow verification 
that series application of these devices complies with NFPA 70 and UL 
489 requirements. 
 

3.6 FIELD ADJUSTING 
 
A. Adjust relay and protective device settings according to the recommended settings 

provided by the coordination study. Field adjustments shall be completed by the 
engineering service division of the equipment manufacturer under the Startup and 
Acceptance Testing contract portion. 
 

B. Make minor modifications to equipment as required to accomplish compliance with short-
circuit and protective device coordination studies. 
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C. Testing and adjusting shall be by a full-time employee of the Field Adjusting Agency, who 
holds NETA ETT Level III certification or NICET Electrical Power Testing Level III 
certification. 
 
1. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification. Certify compliance with test parameters. 
Perform NETA tests and inspections for all adjustable overcurrent protective 
devices. 
 

3.7 DEMONSTRATION 
 
A. Engage the Coordination Study Specialist to train Owner's maintenance personnel in the 

following: 
 
1. Acquaint personnel in the fundamentals of operating the power system in normal 

and emergency modes. 
2. Hand-out and explain the objectives of the coordination study, study descriptions, 

purpose, basis, and scope. Include case descriptions, definition of terms, and 
guide for interpreting the time-current coordination curves. 

3. Adjust, operate, and maintain overcurrent protective device settings. 
 
 

END OF SECTION 260573 
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SECTION 260574 
OVERCURRENT PROTECTIVE DEVICE 

ARC-FLASH STUDY 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 
A. Section includes a computer-based, arc-flash study to determine the arc-flash hazard 

distance and the incident energy to which personnel could be exposed during work on or 
near electrical equipment. 
 

1.3 DEFINITIONS 
 
A. Existing to Remain: Existing items of construction that are not to be removed and that are 

not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 
 

B. One-Line Diagram: A diagram which shows, by means of single lines and graphic symbols, 
the course of an electric circuit or system of circuits and the component devices or parts 
used therein. 
 

C. Protective Device: A device that senses when an abnormal current flow exists and then 
removes the affected portion from the system. 
 

D. SCCR: Short-circuit current rating. 
 

E. Service: The conductors and equipment for delivering electric energy from the serving 
utility to the wiring system of the premises served. 
 

1.4 ACTION SUBMITTALS 
 
A. Product Data: For computer software program to be used for studies. 

 
B. Other Action Submittals: Submit the following submittals after the approval of system 

protective devices submittals. Submittals shall be in digital form. 
 
1. Arc-flash study input data, including completed computer program input data 

sheets. 
2. Arc-flash study report; signed, dated, and sealed by a qualified professional 

engineer. 
a. Submit study report for action prior to receiving final approval of the 

distribution equipment submittals. If formal completion of studies will cause 
delay in equipment manufacturing, obtain approval from Architect for 
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preliminary submittal of sufficient study data to ensure that the selection of 
devices and associated characteristics is satisfactory. 

 
C. At the conclusion of the project, contractor shall have the specified studies updated to 

reflect “As-Installed” conditions and submit the revised studies as part of the O&M manuals. 
This includes final documented utility information with available primary side fault current 
and photo of transformer nameplate, the electronic software data files, PDF of the study 
and PDF’s of the appropriate labels. 

 
1.5 INFORMATIONAL SUBMITTALS 

 
A. Qualification Data: For Arc-Flash Study Specialist and Field Adjusting Agency. 

 
B. Product Certificates: For arc-flash hazard analysis software, certifying compliance with 

IEEE 1584 and NFPA 70E. 
 

1.6 CLOSEOUT SUBMITTALS 
 
A. Maintenance procedures according to requirements in NFPA 70E shall be provided in the 

equipment manuals. 
 

B. Operation and Maintenance Procedures: In addition to items specified in Section 017823 
"Operation and Maintenance Data," provide maintenance procedures for use by Owner's 
personnel that comply with requirements in NFPA 70E. 
 

1.7 QUALITY ASSURANCE 
 
A. Studies shall use computer programs that are distributed nationally and are in wide use. 

Software algorithms shall comply with requirements of standards and guides specified in 
this Section. Manual calculations are unacceptable. 
 

B. Arc-Flash Study Software Developer Qualifications: An entity that owns and markets 
computer software used for studies, having performed successful studies of similar 
magnitude on electrical distribution systems using similar devices. 
 
1. The computer program shall be developed under the charge of a licensed 

professional engineer who holds IEEE Computer Society's Certified Software 
Development Professional certification. 
 

C. Arc-Flash Study Specialist Qualifications: Professional engineer in charge of performing 
the study, analyzing the arc flash, and documenting recommendations, licensed in the state 
where Project is located. All elements of the study shall be performed under the direct 
supervision and control of this professional engineer. 
 

D. Field Adjusting Agency Qualifications: An independent agency, with the experience and 
capability to adjust overcurrent devices and to conduct the testing indicated, that is a 
member company of the International Electrical Testing Association or is a nationally 
recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is 
acceptable to authorities having jurisdiction. 
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PART 2 - PRODUCTS 
 
2.1 COMPUTER SOFTWARE DEVELOPERS 

 
A. Software Developers: 

 
1. Manufacturers: Subject to compliance with requirements, provide products by the 

following: 
a. SKM Systems Analysis, Inc. 
b. ETAP 

 
B. Comply with IEEE 1584 and NFPA 70E. 

 
C. Analytical features of device coordination study computer software program shall have the 

capability to calculate "mandatory," "very desirable," and "desirable" features as listed in 
IEEE 399. 

 
2.2 ARC-FLASH STUDY REPORT CONTENT 

 
A. Executive summary. 

 
B. Study descriptions, purpose, basis and scope. 

 
C. One-line diagram, showing the following: 

 
1. Protective device designations and ampere ratings. 
2. Cable size and lengths. 
3. Transformer kilovolt ampere (kVA) and voltage ratings. 
4. Motor and generator designations and kVA ratings. 
5. Switchgear, switchboard, motor-control center and panelboard designations. 

 
D. Study Input Data: As described in "Power System Data" Article. 

 
E. Short-Circuit Study Output: As specified in "Short Circuit Study Output" Paragraph in 

"Short-Circuit Study Report Contents" Article in Section 260572 "Overcurrent Protective 
Device Short-Circuit Study." 
 

F. Protective Device Coordination Study Report Contents: As specified in "Protective Device 
Coordination Study Report Contents" Article in Section 260573 "Overcurrent Protective 
Device Coordination Study." 
 

G. Arc-Flash Study Output: 
 
1. Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing 

the following for each overcurrent device location: 
a. Voltage. 
b. Calculated symmetrical fault-current magnitude and angle. 
c. Fault-point X/R ratio. 
d. No AC Decrement (NACD) ratio. 
e. Equivalent impedance. 
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f. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a 
symmetrical basis. 

g. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a 
total basis 
 

H. Incident Energy and Flash Protection Boundary Calculations: 
 
1. Arcing fault magnitude with and without required Arc Energy Reduction methods. 
2. Protective device clearing time. 
3. Duration of arc. 
4. Arc-flash boundary. 
5. Working distance. 
6. Incident energy. 
7. Hazard risk category. 
8. Recommendations for arc-flash energy reduction. 

 
I. Fault study input data, case descriptions, and fault-current calculations including a 

definition of terms and guide for interpretation of the computer printout. 
 

2.3 ARC-FLASH WARNING LABELS 
 
A. Comply with requirements in Section 260553 "Identification for Electrical Systems." 

Produce a 3.5-by-5-inch thermal transfer label of high-adhesion polyester for each work 
location included in the analysis. 
 

B. The label shall have an orange header with the wording, "WARNING, ARC-FLASH 
HAZARD," and shall include the following information taken directly from the arc-flash 
hazard analysis: 
 
1. Location designation. 
2. Nominal voltage. 
3. Flash protection boundary. 
4. Hazard risk category. 
5. Incident energy. 
6. Working distance. 
7. Engineering report number, revision number, and issue date. 

 
C. Labels shall be machine printed, with no field-applied markings. 

 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 

 
A. Examine Project overcurrent protective device submittals. Proceed with arc-flash study 

only after relevant equipment submittals have been assembled. Overcurrent protective 
devices that have not been submitted and approved prior to arc-flash study may not be 
used in study. 
 

3.2 ARC-FLASH HAZARD ANALYSIS 
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A. Comply with NFPA 70E and its Annex D for hazard analysis study. 
 

B. Preparatory Studies: 
 
1. Protective Device Coordination Study Report Contents: As specified in "Protective 

Device Coordination Study Report Contents" Article in Section 260573 
"Overcurrent Protective Device Coordination Study." 
 

C. Calculate maximum and minimum contributions of fault-current size. 
 
1. The minimum calculation shall assume that the utility contribution is at a minimum 

and shall assume no motor load. 
2. The maximum calculation shall assume a maximum contribution from the utility 

and shall assume motors to be operating under full-load conditions. 
 

D. Calculate the arc-flash protection boundary and incident energy at locations in the electrical 
distribution system where personnel could perform work on energized parts. 
 

E. Include medium- and low-voltage equipment locations, except equipment rated 240-V ac 
or less fed from transformers less than 125 kVA. 
 

F. Safe working distances shall be specified for calculated fault locations based on the 
calculated arc-flash boundary, considering incident energy of 1.2 cal/sq.cm. 
 

G. Incident energy calculations shall consider the accumulation of energy over time when 
performing arc-flash calculations on buses with multiple sources. Iterative calculations shall 
take into account the changing current contributions, as the sources are interrupted or 
decremented with time. Fault contribution from motors and generators shall be 
decremented as follows: 
 
1. Fault contribution from induction motors should not be considered beyond three to 

five cycles. 
2. Fault contribution from synchronous motors and generators should be decayed to 

match the actual decrement of each as closely as possible (e.g., contributions from 
permanent magnet generators will typically decay from 10 per unit to three per unit 
after 10 cycles). 

 
H. Arc-flash computation shall include both line and load side of a circuit breaker as follows: 

 
1. When the circuit breaker is in a separate enclosure. 
2. When the line terminals of the circuit breaker are separate from the work location. 
 

I. Base arc-flash calculations on actual overcurrent protective device clearing time. Cap 
maximum clearing time at two seconds based on IEEE 1584, Section B.1.2. 
 

3.3 POWER SYSTEM DATA 
 
A. Obtain all data necessary for the conduct of the arc-flash hazard analysis. 
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1. Verify completeness of data supplied on the one-line diagram on Drawings and 
under "Preparatory Studies" Paragraph in "Arc-Flash Hazard Analysis" Article. Call 
discrepancies to the attention of Engineer. 

2. For new equipment, use characteristics submitted under the provisions of action 
submittals and information submittals for this Project. 

3. For existing equipment, whether or not relocated, obtain required electrical 
distribution system data by field investigation and surveys, conducted by qualified 
technicians and engineers. 
 

B. Electrical Survey Data: Gather and tabulate the following input data to support study. 
Comply with recommendations in IEEE 1584 and NFPA 70E as to the amount of detail that 
is required to be acquired in the field. Field data gathering shall be under the direct 
supervision and control of the engineer in charge of performing the study and shall be by 
the engineer or its representative who holds NETA ETT Level III certification or NICET 
Electrical Power Testing Level III certification. 
 
1. Product Data for overcurrent protective devices specified in other Sections and 

involved in overcurrent protective device coordination studies. Use equipment 
designation tags that are consistent with electrical distribution system diagrams, 
overcurrent protective device submittals, input and output data, and recommended 
device settings. 

2. Obtain electrical power utility impedance at the service. 
3. Obtain electrical power utility fault current contribution utilizing calculated values. 

“Infinite bus” primary shall not be utilized as basis of the study. 
4. Documentation of power utility data shall be included in the report. 
5. Power sources and ties. 
6. Short-circuit current at each system bus, three phase and line-to-ground. 
7. Full-load current of all loads. 
8. Voltage level at each bus. 
9. For transformers, include kVA, primary and secondary voltages, connection type, 

impedance, X/R ratio, taps measured in per cent, and phase shift. 
10. For reactors, provide manufacturer and model designation, voltage rating and 

impedance. 
11. For circuit breakers and fuses, provide manufacturer and model designation. List 

type of breaker, type of trip and available range of settings, SCCR, current rating, 
and breaker settings. 

12. Generator short-circuit current contribution data, including short-circuit reactance, 
rated kVA, rated voltage, and X/R ratio. 

13. For relays, provide manufacturer and model designation, current transformer 
ratios, potential transformer ratios, and relay settings. 

14. Busway manufacturer and model designation, current rating, impedance, lengths, 
and conductor material. 

15. Motor horsepower and NEMA MG 1 code letter designation. 
16. Low-voltage cable sizes, lengths, number, conductor material and conduit material 

(magnetic or nonmagnetic). 
17. Medium-voltage cable sizes, lengths, conductor material, and cable construction 

and metallic shield performance parameters. 
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3.4 LABELING 
 
A. Apply one arc-flash label for 600-V ac, 480-V ac, and applicable 208-V ac panelboards and 

disconnects and for each of the following locations: 
 
1. Motor-control center. 
2. Low-voltage switchboard. 
3. Switchgear. 
4. Medium-voltage switch. 
5. Control panel. 

 
3.5 APPLICATION OF WARNING LABELS 

 
A. Install the arc-fault warning labels under the direct supervision and control of the Arc-Flash 

Study Specialist. 
 

3.6 DEMONSTRATION 
 
A. Engage the Arc-Flash Study Specialist to train Owner's maintenance personnel in the 

potential arc-flash hazards associated with working on energized equipment and the 
significance of the arc-flash warning labels. 
 
 

END OF SECTION 260574 
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SECTION 260800 
COMMISSIONING OF ELECTRICAL SYSTEM 

 
 
 
PART 1 - GENERAL 
 
1.1 COMMISSIONING PROCESS 

 
A. Section includes commissioning process requirements for the essential electrical 

systems, assemblies, and equipment.  
 

B. The commissioning agent (CxA) shall be a subcontractor directly to the general 
contractor for this project.  The CxA has overall responsibility for planning and 
coordinating the commissioning process.  Commissioning involves all parties involved 
within the construction process, including the contractor and subcontractors. 

 
1.2 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the contract, including general and supplementary 

conditions, general electrical provisions and applicable Divisions 21, 22, 23, and 28 
Specification sections, apply to work of this section. 

 
1.3 DEFINITIONS 

 
A. Commissioning Plan: A document that outlines the organization, schedule, allocation of 

resources, and documentation requirements of the commissioning process 
 

B. CxA: Commissioning Agent. 
 

1. Systems, Subsystems, Equipment, and Components: Where these terms are 
used together or separately, they shall mean "As-Built" systems, subsystems, 
equipment, and components 

 
1.4 DESCRIPTION OF WORK 

 
A. The purpose of the commissioning process is to provide the owner/operator of the facility 

with assurance that the Essential Electrical System has been installed according to the 
contract documents and operate within the performance guidelines set out in the 
specifications. The CxA will provide the owner with an unbiased, objective view of the 
system's installation, operation, and performance. The commissioning process does not 
take away or reduce the responsibility of the installing contractors to provide a finished 
product, installed and fully functional in accordance with the contract documents. 
 

B. Commissioning is intended to enhance the quality of system start-up and aid in the 
orderly completion and transfer of systems for beneficial use by the owner. The CxA will 
be the leader of the commissioning team, planning and coordinating all commissioning 
activities in conjunction with the design professionals, construction manager, 
subcontractors, manufacturers and equipment suppliers. 

 
C. The General Contractor, Electrical Contractor, and all Division 26 sub-contractors shall 

be responsible for cooperating, and coordinating their work, with the CxA. They shall also 
be responsible for carrying out all the physical activities required for installation of 
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components and systems and operating them during the commissioning process as 
required in this Section. 

 
1.5 REFERENCES 

 
A. ACG Building Systems Commissioning Guideline  

 
B. ASHE Commissioning Guideline-2010 
 
C. ASHRAE Guideline 0-2019 The HVAC Commissioning Process 
 
D. ASHRAE Standard 202-2024 -- The Commissioning Process Requirements for New 

Buildings and New Systems 
 

PART 2 - PRODUCTS 
 

2.1 ESSENTIAL ELECTRICAL SYSTEMS TO BE COMMISSIONED 
 

A. Essential Electrical systems installed under this contract are to be inspected, tested, 
signed off as complete and operational, and operated for commissioning agency 
verification as described in Part 3 of this Section. This includes but is not necessarily 
limited to the work listed for each system. The foregoing includes all the following: 

 
1. Distribution Panels 
2. Interface with life safety systems 
3. Interface with HVAC systems 
 

B. The contractor shall be responsible for carrying out all work required for commissioning 
these systems that is defined as a contractor responsibility in Part 3 of this Section. 

 
2.2 PRE-FUNCTIONAL CHECKLISTS 

 
A. The CxA will develop pre-functional checklists for every piece of equipment within the 

scope of the commissioning project, and those checklists shall include all items included 
in the specific design that require checking.  Pre-functional testing of the systems is 
performed by the contractors. 

 
2.3  FUNCTIONAL PERFORMANCE TEST CHECKLISTS 

 
A. Commissioning agent will develop functional performance test checklists for every 

system included within the scope of the commissioning project.  Start-up of major 
equipment will be performed by the contractor or manufactures representative and 
witnessed by the CxA. 

 
2.4 MEMBERS OF THE COMMISSIONING TEAM 

 
A. The commissioning team will be comprised of representatives from each discipline 

involved in the commissioning process.  The core members of the team will be required 
to attend all meetings. 
 

B. Team Members Appointed by Contractor(s): 
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1. Representatives of each contractor, including project superintendent and 
subcontractors, installers, vendors, suppliers, and specialists deemed 
appropriate by the CxA. The individuals shall each have the authority to act on 
behalf of the entity he or she represents, explicitly organized to implement the 
commissioning process through coordinated actions. 

2. The commissioning team will meet on a regular basis as defined by the CxA in 
the "kick-off" meeting. The frequency of the meetings will be determined by the 
activity of the construction and the nearness to completion of each specialty.  

3. Non-core team members will be required to attend meetings as scheduled by the 
team in order to provide seamless continuity to the commissioning progress 
schedule. 

 
PART 3 -  EXECUTION 
 
3.1 COMMISSIONING RESPONSIBILITIES - CONTRACTOR TEAM MEMBERS 

 
A. Provide the following information to the CxA for inclusion in the commissioning process: 

 
1. Deliver submittals, systems manuals, and other documents and reports as 

needed. 
2. Identification  of  installed  systems,  assemblies,  equipment,  and  components  

including  design changes that occurred during the construction phase. 
3. Process  and  schedule  for  completing  construction  checklists  and  

manufacturer's  prestart  and startup checklists for Essential Electrical systems, 
assemblies, equipment, and components  to be verified and tested. 

4. Certificate of readiness, signed by the Contractor, certifying that Essential 
Electrical systems, assemblies, equipment, components, and associated controls 
are ready for testing. 

5. Test and inspection reports and certificates. 
6. Corrective action documents. 

 
3.2 CONTRACTOR/SUBCONTRACTOR RESPONSIBILITIES 

 
A. This Section of the specifications defines the contractor's responsibilities with respect to 

the commissioning process. Each contractor and sub-contractor shall review this Section; 
carry out the work described, as it applies to each Division and Section of these 
specifications, individually and collectively. 
 

B. Each Contractor and their subcontractors at a minimum shall assign representatives with 
expertise and authority to act on their behalf and shall schedule them to participate on the 
Commissioning Team and perform commissioning process activities including, but not 
limited to the following: 

 
1. Evaluate performance deficiencies identified in test reports, and with approval of 

the design authority and the entity responsible for system and equipment 
installation, implement corrective action. 

2. Cooperate with CxA for resolution of issues recorded in Action Items Log 
3. Attend and participate in commissioning team meetings. 
4. Integrate and coordinate commissioning process activities into the construction 

schedule. 
5. Review and accept construction checklists provided by the commissioning agent. 
6. Complete manufacturer and commissioning checklists as work is completed and 

provide to the commissioning agent on a regular basis. 
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7. Review and accept commissioning process test procedures provided by the 
commissioning agent. 

8. Complete commissioning process test procedures. 
 

C. Construction manager 
 

1. Participate in construction coordination. 
2. Participate in the commission process and attend all meetings.  
3. Develop the project schedule. 
4. Work with the CxA to incorporate the commissioning schedule into the project 

schedule. 
5. Ensure that subcontractors perform assigned responsibilities in a timely manner 

to meet the schedule. 
6. Certify subcontractors work is complete and systems are operational. 
7. Participate in maintenance orientation and inspection. 
8. Participate in O&M training. 
 

D. Subcontractors 
 

1. Participate in commissioning team meetings. 
2. Cooperate with all commissioning team members and work in a cohesive manner 

to accomplish the objectives of the commissioning process. 
3. Provide schedules for O&M data submittals and equipment start-up and testing 

to the CxA for incorporation into the commissioning plan. Update the schedule on 
a regular basis throughout the construction phase.   

4. Provide information to the CxA for developing the construction phase 
commissioning plan. 

5. Ensure participation of major equipment manufacturing in appropriate start-up, 
testing and training activities. 

6. Provide sufficient personnel to assist the CxA as required during equipment start-
up, system verification and functional performance testing. 

 
3.3 PREFUNCTIONAL EQUIPMENT AND SYSTEMS STARTUP 

 
A. Complete the pre-functional checklist (PFC) and manufacturer checklists prior to 

scheduling Functional Testing. 
 

B. Prior to start-up, inspect, check and confirm the correct and complete installation of all 
equipment and systems for which pre-functional checklists are included in the 
commissioning plan.  

 
C. Document the results of all inspections and checks on the checklists and sign them. If 

deficient or incomplete work is discovered, ensure corrective action is taken and re-check 
until the results are satisfactory and the system is ready for safe startup. 

 
D. Notify the CxA a minimum of two weeks in advance of scheduled equipment and system 

start-ups, so that the CxA may witness system verifications, and equipment and system 
start-ups. 

 
E. Provide equipment and systems start-up resources as specified and required. If during an 

attempted equipment or system start-up, deficient or incomplete work is discovered that 
would preclude safe operation, the start-up shall be aborted until corrective action has 
been taken. Ensure such action is taken and verified before re-scheduling a new start-up. 
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3.4 FUNCTIONAL PERFORMANCE TESTING 
 

A. Carry out performance checks to ensure that all equipment and systems fully functional 
and ready for the CxA to witness formal functional performance tests (FPTs). 
 

B. Operate equipment and systems for FPTs in accordance with the commissioning plan 
and as directed by the commissioning agency. If improper functionality, incomplete work, 
or other deficiencies affecting system performance are discovered, the FPTs will be 
stopped by the CxA. 

 
C. Ensure that all corrections necessary for full and complete system operation as specified 

are completed; then with applicable sub-contractors, carry out functional performance 
checks to confirm correct operation before applying to the CxA to reschedule the FPTs 
for the system in question. 
 

D. Assign technicians who are familiar with the construction and operation of the installed 
systems to operate and participate in the testing of the systems, assemblies, equipment, 
and components. 

 
E. Assure that all subordinate contractors (sub-sub contractors, etc) meet the requirements 

of this section 
 
F. Assure that vendors and suppliers required for the commissioning process are properly 

coordinated, scheduled, and participate as required. 
 
G. Participate in specified training sessions for owner's O & M personnel. 
 
H. Gather and submit O & M data, coordination drawings and as-built drawings to the CxA. 

 
 

END OF SECTION 260800 
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SECTION 260923 
OCCUPANCY SENSORS 

 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. The general provisions of the Contract, including the Conditions of the Contract (General, 
Supplementary, and other Conditions) as appropriate, apply to the Work specified in this 
Section. 

 
B. Refer to all other Electrical specification sections, as well as the Specifications for the other 

various trades and materials and be thoroughly familiar with all provisions regarding 
electrical work. 

 
1.2 GENERAL 

 
A. Contractor shall provide and install motion sensors in accordance with the plans and 

specifications herein.  System shall be installed to provide detection system coverage of 
the entire space the sensors are located in.  It is understood that due to some 
manufacturer's devices providing different coverage patterns, the plans represent a generic 
system.  Contractors shall evaluate each space individually and shall at no additional costs 
to the owner, provide additional detection sensors where required to provide a complete 
coverage pattern and shall also adjust installation locations to retain the coverage while 
reducing false triggers of the sensors. 
 

PART 2 - PRODUCTS 
 
2.1 WALL MOUNTED SENSORS 

 
A. For single-pole/single switch applications wall mounted motion sensors shall be IR-

TecLDS700S, Watt Stopper No.: DSW-100, Lutron MS-A102, Greengate ONW-D-1001-
MV, Leviton ODS10, Acuity Controls (Sensor Switch) WSX-PDT. 
 

B. For two-pole/dual switch applications, wall mounted motion sensors shall be IR-
TecLDT700S or Watt Stopper No.: DSW-200, Greengate ONW-D-1001-DMV, Leviton 
ODSOD, Acuity Controls (Sensor Switch) WSX-PDT-2P. 
 

C. Color of sensor shall be selected by Architect/Engineer during shop drawing submittal. 
 

2.2 CEILING MOUNTED SENSORS 
 

A. Ceiling mounted motion sensors shall be IR-Tec-BDS-600S, Watt Stopper No. DT-305, 
Lutron LOS-CDT-2000-WH, Greengate OAC-DT-2000, Sensor Switch CM-PDT-9 (or 10 
depending upon coverage required for space) or approved equivalent. 

 
B. All relays, contactors, and power packs required to provide a fully operational system shall 

be provided and installed at no additional cost to the owner. 
 

C. Install device using properly sized device box recessed in ceiling.  Utilize MC-cable to run 
all conductors.  Install power pack in properly rated junction box. 
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D. Color of sensor shall be selected by Architect/Engineer during shop drawing submittal. 
 

2.3 POWER/SWITCH PACKS 
 

A. Power packs shall employ zero crossing circuit to limit inrush current.  Contacts shall be 
dry-type (Isolated) twenty-ampere (20A).  Leads shall be Class 2 Teflon insulated for use 
in plenums.  Power pack shall be rated for both 120 volt and 277-volt operation. 

 
B. Install device using properly sized device box recessed in ceiling.  Utilize flexible conduit 

to run all control voltage conductors.  Install power pack in properly rated junction box. 
 

PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Should a particular manufacturer’s product require that additional sensors and associated 
wiring and accessories be provided to allow full and complete coverage of the space, the 
additional sensors and associated wiring and accessories shall be provided at no additional 
cost to the owner. 

 
B. Installation of motion sensor shall be such that motion is detected as soon as a person 

enters the particular room and with the sensor being a minimum of four feet (4’) from any 
HVAC diffuser/register. 

 
C. All sensors shall be installed on the line side of all toggle switches so that power is 

maintained to the sensor at all times. 
 
D. Prior to requesting substantial completion, contractor shall coordinate with the owner to 

determine the length of time the sensors shall keep the lighting illuminated after the room 
if vacated and shall program sensors accordingly.  Time shall be adjustable from a 
minimum of 5 minutes to a maximum of 30 minutes. Contractor shall provide a minimum 
of one additional setting adjustment per sensor installed for the duration of the one-year 
warranty period. 

 
3.2 SUBMITTALS 
 

A. Prior to installation, contractor shall submit a proposed layout in shop drawings indicating 
all sensor and power pack locations.  The sensor Contractor shall be responsible for such 
layout. 
 

B. At time of substantial completion, contractor shall submit how each and every sensor is 
programmed including but not limited to trigger on technology, maintain on technology, 
time delay to off. 
 

3.3 MISCELLANEOUS ITEMS 
 

A. Contractor shall be responsible for providing all relays, contactors, power packs, etc. to 
provide a complete motion detecting lighting switching circuit. 

 
 

END OF SECTION 260923 
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SECTION 262550 
GENERATOR DOCKING STATION 

 
 
PART 1 - GENERAL 
 
1.1 QUALITY ASSURANCE 
 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application. 

 
B. Comply with NFPA 70. 

 
1.2 GUARANTEE/WARRANTY 
 

A. The equipment installed under this contract shall be left in proper working order. 
 

B. New materials and equipment shall  be  guaranteed  against  defects  in  composition,  
design  or workmanship.  Guarantee certificates shall be furnished. 

 
PART 2 - PRODUCTS 
 
2.1 GENERATOR DOCKING STATION 

 
A. Manufacturers:  Subject to compliance with requirements, provide products by the following 

or approved equivalent: 
 

1. Generator Docking Station with the following features/options. Trystar branded units 
are being used as a basis of design to denote quality and performance minimum 
standards. 
a. Refer to plans for amperage – amperage rating of docking station shall 

match rating of main service entrance panel/distribution panel/switchboard. 
b. Refer to plans for voltage – voltage of docking station shall match rating of 

main service entrance panel/distribution panel/switchboard. 
c. Docking station shall be Surface Wall Mounted. 
d. Permanent connection(s) to transfer device shall be made using mechanical 

lugs. Compression connections are not acceptable. 
e. Temporary connections for temporary generator shall be custom with 

provisions for cam-locks and with mechanical lugs. 
f. Surge Protective Device (SPD) on the load side. Refer to Specification 

Section Surge Protection for Low-Voltage Electrical Power Circuits for 
requirements. Provide “Type – A” SPD. 

g. Extra depth for bottom conduit access 
h. 100% grounded. 

 
2.2 GENERAL REQUIREMENTS 
 

A. Docking station shall include both, Camlok connectors and mechanical lugs for use as 
connection to Portable Generator. 

 
B. Entire package must be listed to ETL or UL 1008 Standards. UL listing of individual 

components is not acceptable. 
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C. Enclosures: 
 

1. NEMA 3R rain-tight, 304 GA aluminum enclosure 
 

a. Pad-lockable front door shall include a hinged access plate at the bottom 
for entry of cables from portable generator or portable load bank. NEMA 
3R integrity shall be maintained with access plate open for cable entry. 

b. Front and side through a front access panel shall be accessible for 
maintenance. 

c. Top, side, and bottom through a front access panel shall be accessible for 
permanent cabling. 

2. Finishes: 
a. Paint after fabrication. Powder coated custom color to be selected by 

architect during shop drawing submittal process. 
 

D. Phase, Neutral, and Ground Buses: 
 

1. Material:  Silver-plated Copper 
2. Equipment Ground Bus:  bonded to box. 
3. Isolated Ground Bus:  insulated from box. 
4. Ground Bus:  50% of phase size. 
5. Neutral Bus:  Neutral bus rated 100 percent of phase bus. 
6. Round edges on bus. 

 
E. Temporary generator connectors shall be Camlok style and mechanical lugs mounted on 

angled plate. 
 

1. Camlok shall be color coded according to system voltage 
a. A phase – Black 
b. B phase – Red 
c. C phase – Blue 
d. N Neutral – White 
e. G Ground – Green 

 
F. Temporary connectors shall include protective flip lids to prevent accidental contact. 

 
G. Permanent connectors shall be broad range set-screw type, located behind an appropriate 

barrier. 
 

H. Short Circuit & Withstand Rating 
 
1.  Shall be minimum 65KAIC unless otherwise indicated on drawings. 
 

I. Phase Rotation Monitor Device: 
 

1. Phase monitoring relay to be Siemens 3U4512-1AR20 or equivalent. 
 
PART 3 - EXECUTION 

 
3.1 EXAMINATION 
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A. Examine elements and surfaces to receive Generator Docking Station for compliance 
with installation tolerances and other conditions affecting performance of the Work. 

 
3.2 INSTALLATION 
 

1. Install anchor bolts to elevations required for proper attachment to Generator 
Docking Station. Provide 4” thick concrete housekeeping pad extending out 6” 
past back and sides of docking station ad 4’-0” past front of docking station. 

 
3.3 FIELD QUALITY CONTROL 
 

A. Third Party Tests and Inspections to include the following: 
 

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

 
B. Prepare test and inspection reports, including a certified report that identifies Generator 

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

 
 

END OF SECTION 262550 
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SECTION 262713 
ELECTRICAL DISTRIBUTION SYSTEM 

 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. The general provisions of the Contract, including the Conditions of the Contract (General, 

Supplementary, and other Conditions); as appropriate, apply to the work specified in this 
section. 
 

B. Refer to all Electrical specification sections, as well as the plans and specifications for the 
other various trades and materials and be thoroughly familiar with all provisions regarding 
electrical work. 
 

1.2 ELECTRIC SERVICE 
 
A. Contractor shall modify existing normal (and emergency) 208 volt 3 phase 4 wire electrical 

system(s) at the facility as specified herein and noted on the drawings.  This Contractor 
shall be responsible for the coordination of all electrical work with the local utility company, 
Cleco Power. Contractor shall be responsible for determining the proper breakers and 
connectors to tie into the existing electrical systems.  Short circuit current interrupting rating 
of new breakers shall match rating of existing breakers.  Contractor shall be responsible 
for examining the panelboards to be tied into, building structure, and site, and shall include 
in his bid all materials and time (regular pay and overtime pay) to install the new feeders 
avoiding conflicts with existing equipment to remain. 
 

1.3 GENERAL 
 
A. All electrical gear furnished as part of this project, panelboards, switchboards, motor control 

centers, dry-type transformers, safety switches, etc. shall be of the same manufacturer 
unless specified otherwise.  Electrical equipment manufactured by a subsidiary or parent 
company of manufacturer that is prior approved is not itself prior approved unless its own 
manufacturer's name specifically is listed as being prior approved. 
 

1.4 ARC-FLASH; COORDINATION AND FAULT CURRENT STUDIES 
 
A. As part of the electrical gear shop drawings, the contractor shall perform and submit 

complete arc–flash, coordination and fault current studies, including phase-to-phase and 
ground faults for coordinating all elements of the distribution system. These three studies 
shall be performed and furnished by the successful electrical gear manufacturer.  
Contractor shall refer to these specification sections for specific study requirements:  These 
studies shall be submitted simultaneously with the gear submittal, or the gear submittal will 
be returned un-reviewed. 
 
1. Overcurrent Protective Device Short-Circuit Study (Cannot be VE’d from project) 
2. Overcurrent Protective Device Coordination Study 
3. Overcurrent Protective Device Arc-Flash Study (Cannot be VE’d from project) 
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B. Provide all arc-flash safety and short circuit current stickers on all panels, switchboards, 
safety switches, motor control center, etc. as required/specified.  Refer to details for 
additional requirements.  Proposed stickers for each individual piece of gear shall be 
submitted for review as part of shop drawings. 
 

C. Provide and install a fully coordinated electrical distribution system as directed by the 
Overcurrent Protective Device Coordination Study at no additional costs to the Owner. 
 

D. In addition, this study shall indicate all required settings for adjustable circuit breakers and 
motor circuit protectors.  These settings include instantaneous, short time, long time, 
ground fault trip characteristics and all-time based pick-up, drop-out and re-close 
parameters. 
 

E. The contractor shall provide all breakers, trip plugs, solid state breakers, etc. to provide a 
fully coordinated electrical system as identified in the coordination study.  This shall be 
accomplished as part of the Base Bid and all alternates at no additional costs to the owner 
and/or design team. 
 

F. Refer to individual specification sections of each specified study for additional 
requirements. 

 
G. Electrical gear submittals will not be reviewed until all device studies specified are 

performed, submitted and approved. 
 
H. At the conclusion of the project, contractor shall have the specified studies updated to 

reflect “As-Installed” conditions and submit the revised studies as part of the O&M manuals. 
This includes the electronic software data files, PDF of the study and PDFs of the 
appropriate labels. 
 

1.5 SERIES RATING OF EQUIPMENT 
 
A. The electrical gear provided and installed as part of this project shall not be series rated. 

 
PART 2 - PRODUCTS 
 
2.1 LOW VOLTAGE SWITCHBOARDS 

 
A. Switchboards shall consist of completely enclosed metal structures of the required number 

of formed and welded vertical panel sections incorporating circuit breakers and other 
associated equipment as indicated on the drawings and/or described herein. 
 

B. All sections of the switchboards shall be nominally ninety inches (90”) high and shall be of 
the depth shown on the drawings.  Switchboards shall be furnished in conformance with 
the dimensions and in the configurations shown on the drawings. 
 

C. All sections shall align front and back.  Internal components shall be removable from the 
front.  Front covers shall be fabricated from sheet steel not less than 12-gauge and shall 
be sectionalized to permit removal during installation and maintenance.  Top and side 
enclosing plates shall be removable.  All of enclosure shall be fabricated of not less than 
12-gauge steel and shall be furnished with openings for proper ventilation where required. 
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D. All exterior and interior steel surfaces of the switchboard shall be properly cleaned and 
finished with gray enamel over rust inhibiting phosphatized primer. 
 

E. Bussing shall be copper.  Temperature rise shall not exceed 65o C.  Bussing (vertical and 
horizontal) shall be uniform throughout, not tapered.  Bussing shall be braced for short 
circuit stress level as determined by fault current study. 
 

F. Sections shall contain group mounted protective devices with trip ratings as shown on the 
drawings.  Circuit Breakers shall be solid-state or molded case type, automatic, with 
thermal and adjustable magnetic trip elements.  Branch breakers shall be mounted in 
panelboard type construction with bolted connections to the bus and shall be front 
accessible.  Side or rear access shall not be required for proper installation and 
maintenance.  Breakers shall have interchangeable trip units and shall be rated for short 
circuit stress level as determined by fault current study. 
 

G. Switchboards shall be completely factory designed, tested, prewired, and assembled all in 
accordance with the latest applicable NEMA, IEEE, and ANSI standards.  Shop drawings 
shall show front and side views, floor plan and section views, elementary diagram and 
wiring diagram. 
 

H. Before energizing, the Contractor shall check all accessible connections for tightness 
including factory connections and shall tighten those found to be loose. 
 

I. Switchboard shall be complete with electronic amperage, voltage and power monitor.  
Monitor shall display amperage per phase, voltage, phase neutral, voltage phase-phase, 
and maximum kW and kWh.  Maximum kW and kWh shall be re-settable.  Provide RJ-45 
jack, all required software for monitoring/logging of metered parameters via remote PC (PC 
not provided as part of this project). 
 

J. Switchboards shall be NEMA Class 1 for indoor locations and NEMA Class 3R plus 
Gasketing for exterior location as manufactured by General Electric, Square D, Eaton-
Cutler Hammer, Siemens or approved equivalent. 
 

2.2 PANELBOARDS 
 
A. Panelboards shall be circuit breaker type using quick-make, quick-break, trip free, thermal 

magnetic trip indicating, bolt-on circuit breakers.  Two and three pole branches and mains 
shall be common trip.  Panelboards shall be dead front safety type with main breaker or 
main lugs, and number and size of branches as shown on the drawings.  Panelboards shall 
have single, feed through, or double lugs, to accommodate feeder conductors as shown 
on the drawings, and shall have neutral and ground bus for termination of conductors.  
Bussing shall be copper. 
 

B. Doors shall be fitted with flush cylinder locks, keys to which shall all on project be alike.  
Two (2) keys shall be furnished for each lock.  Cabinet fronts shall be finished as directed 
by the Architect/Engineer.  Cabinet fronts shall not be removable with door in the locked 
position.  Provide for each panel a directory frame with waterproof transparent plastic 
window on inside of door and place therein a typewritten identification of all circuits.  
 

C. Directories shall be made only after permanent room numbers have been assigned.  Room 
numbers shown on the construction drawings shall not be used for making directories.  
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Each circuit shall be clearly identified as to use and location (ex: Receptacles Rooms 201, 
202 or Lighting Rooms 207, 209, 211, and 213). 
 

D. Cabinets shall be galvanized steel not less than twenty inches (20") in width.  Gutters shall 
not be smaller than minimum dimensions required by the National Electrical Code. 
 

E. Double section panelboards shall be comprised of cabinets of equal dimensions. 
 

F. All panels rated NEMA 1, shall be of the door-in-door type construction providing tool-less 
access to interior of the panelboard(s). 
 

G. Panelboards shall be as shown in the schedules and shall be completely factory 
assembled.  Do not purchase panelboards or cabinets until shop drawings have been 
approved.  Approved manufacturers include: 
 
1. General Electric 
2. Square D 
3. Eaton-Cutler Hammer 
4. Siemens 
5. Approved Equivalent 

 
H. Minimum short circuit current interrupting ratings for circuit breakers shall be 10,000 amps. 

Where a specific interrupting rating is shown on the drawings, in the panel schedules, or 
as required by the coordination and fault current study, panelboards and associated circuit 
breakers shall be rated for that value as a minimum at no additional cost to the owner. 
 

I. In branch circuit panelboards having two (2) vertical columns of devices, circuit numbers 
shall be such that, starting at the top, odd numbers shall be used in sequence down the 
left-hand side.  See Schedule of Panelboards on drawings for circuit device sizes and 
number of poles. 
 

J. Construction of panelboards shall be such that, where applicable, any three (3) adjacent 
single-pole devices are individually connected to each of the three different phases in such 
a manner that 2 or 3 pole devices, when available, can be installed at any location. 
 

K. UL Listing:  Panelboards shall be listed by UL and bear the UL label. 
 

L. Interior panelboards shall be NEMA 1 unless noted otherwise.  All exterior panelboards 
shall be rated NEMA 3R. 

 
2.3 LABELS 
 

A. All switchboards, panelboards, starters, VFD’s, contactors, transformers, safety switches 
and fused safety switches installed by this contractor shall have laminated phenolic tags 
with 1/4" characters embossed thereon identifying the equipment by name, voltage, 
ampacity, phase and number of current carrying conductors such as: 
 

Panel Name 
120/208 V - 400A 
3 Phase - 4 Wire 

Fed From Panel: ___________, Circuit _______________ 
Fused @ _________** 
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The tags shall be fixed to the center of the equipment cover/door with a suitable heavy duty 
industrial grade adhesive. 
 
**Note – For fused safety switches, label shall include fuse sizes contained therein.  

 
B. Color Coding of labels shall be as follows: 

 
Normal Power     White Background with Black Letters 
Emergency Power     Red Background with White Letters 

 
2.4 DRY-TYPE TRANSFORMERS 

 
A. Dry-type transformers shall be three phase, 60 cycle with 480-volt delta primary windings 

and 120/208 volt, 4-wire wye secondary windings with capacities and mounting 
arrangements as indicated on the drawings.  Each transformer shall have four (4) 2-1/2% 
FCBN taps, except that two (2) full current taps above normal and two (2) below normal 
will be acceptable where this is manufacturer's standard for the particular size. 
 

B. Transformers shall have internally isolated core and coil and shall be built with 220 Class 
insulation and shall have a temperature rise not to exceed 115o C where installed indoors 
or not to exceed 150o C where installed outdoors.   Where shown on plans where 
transformers are stacked, both transformers shall have a temperature rise not to exceed 
80o C, under full load in an ambient temperature of 40o C.  Windings shall be copper.  
 

C. Units shall be designed for quiet operation with core and coil completely isolated from the 
enclosure by vibration absorbing mounts.  Sound levels shall not exceed 45 db for 75 KVA 
or below, or 50 db for units above 75 KVA in an ambient of 24 db. 
 

D. Enclosures shall be NEMA 1 for secured interior locations, NEMA 3R for secured exterior 
locations, and totally enclosed for all unsecured locations. 
 

E. Enclosures shall be constructed of heavy code gauge steel with terminal compartments 
located at the bottom of each unit.  Circuit connections shall be made through flexible 
metallic conduit. 
 

F. Transformers shall be as manufactured by Square D, General Electric, Eaton Electrical, 
Siemens, or approved equivalent. 
 

2.5 MAGNETIC CONTACTORS 
 
A. The Contractor shall furnish and install contactors where shown on the drawings except 

that contactors shown mounted in branch circuit panelboards shall be factory mounted by 
panelboard manufacturer. 
 

B. Contactors shall be of the same manufacturer as the panelboards, disconnect switches, 
etc. 
 

C. Contactors shall be suitable for use at the voltage rating of the circuits controlled and shall 
have the number of poles and ampere rating shown on the drawings as a minimum.  Where 
ampere ratings are not shown, ratings shall be 20 amperes minimum, or as required to 
match the supply feeder protective device. 
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D. Main contacts shall be double break silver alloy to silver alloy type protected by arching 
contacts.  Contacts shall be self-aligning and renewable from the front of the panel. 
 

E. Contactors shall be Underwriters' Laboratories, Inc. listed under UL 508, 11th Edition.  
Contactors shall be fully rated and marked for use with motor loads, tungsten lamp loads, 
and ballast lamp loads. 
 

F. Remote control stations shall be three-wire momentary contact type with indicator light.  
Stations shall be arranged as indicated on the drawings and shall be furnished by the 
contactor manufacturer. 
 

G. Contactors shall be mounted in suitable enclosures for locations shown with hinged cover 
and latch. 

 
2.6 LIGHTING CONTACTORS 

 
A. The Contractor shall furnish and install lighting contactors where shown on the drawings 

except those contactors shown mounted in branch circuit panelboards shall be factory 
mounted by panelboard manufacturer.  Contactors shall be suitable for use at voltage 
rating of circuits controlled and shall have the number of poles and ampere rating shown 
on the drawings as a minimum. 
 

B. The contactor amp rating shall be continuous per pole for all types of ballast and tungsten 
lighting, resistance and motor loads.  The contactor shall have totally enclosed, double-
break silver-cadmium-oxide power contacts.  Auxiliary arcing contacts are not acceptable.  
Contact inspection and replacement shall be possible without disturbing line or load wiring.  
The contactor shall have straight-through wiring with all terminals clearly marked.  The 
contactor shall be approved per UL508 and/or CSA and be designed in accordance with 
NEMA ICS2-211B.  They shall be industrial-duty rated for applications to 600 volts 
maximum.  The contactor shall have the following: 
 
1. Control-circuit fuse holder, with one (1) fuse. 
2. 0.2-60 second TDE (Time Delay Energize) and TDD (Time Delay De-energize) 

timer attachments. 
 

C. The contactor shall have a NEMA Type 1 enclosure and shall be the mechanically held 
type. 
 

D. Coil-clearing contacts shall be supplied so that the contactor coils shall be energized only 
during the instance of operation.  Both latch and unlatch coils shall be encapsulated. 
 

2.7 SAFETY SWITCHES 
 
A. Furnish and install safety switches at locations and in capacities shown on the drawings, 

as hereinafter specified and/or as required by the latest edition of the National Electrical 
Code. 
 

B. Safety switches shall be rated heavy duty and fusible.  
 

C. Safety switches exposed to the weather shall be rated NEMA 3R.  
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D. Safety switches shall be of the solid neutral type where required by circuit or feeder 
specified. 
 

E. Safety switch covers shall be internally mechanically held closed when in the ON position 
and shall be allowed to open in the OFF position.  The switch shall come equipped with 
provisions to allow the switch to be padlocked in the off position. 
 

F. Galvanized angle or other suitable supports shall be provided for switches that cannot be 
mounted on walls or other rigid surfaces.  Switches shall not be supported by conduit alone 
and shall not be mounted on HVAC or other equipment unless specifically approved by the 
Architect/Engineer.  Verify mounting heights for all exterior locations with 
Architect/Engineer prior to rough-in. 

 
G. Fuses shall be installed so that fuse rating and type are clearly and easily readable from 

the front of the disconnect. 
 

H. Safety switches shall be General Electric, Square "D", Eaton Electrical, Siemens or 
approved equivalent. 
 

2.8 FUSES 
 
A. Unless otherwise noted or specified, all fuse holders shall be equipped with dual-element, 

time-lag, and current limiting fuses.  Provide one (1) spare set of fuses for each size initially 
installed, with a minimum of three (3) fuses of each size.  Spare fuses shall be turned over 
to the Owner's maintenance supervisor prior to requesting substantial completion 
inspection. 
 

B. Fuses shall be Gould, Bussman, or approved equivalent. 
 

PART 3 - EXECUTION 
 
3.1 MANUFACTURER’S DIRECTION 

 
A. All electrical gear shall be installed in accordance with the manufacturer’s directions.  

Contractor shall review these directions prior to rough-in.  Should any discrepancies exist 
between the contract documents and the manufacturer’s direction, contractor shall advise 
the engineer in writing. 
 

B. All electrical terminations shall be properly tightened to manufacturer’s specifications.  
Where manufacturer’s specifications are not available, contractor shall refer to the NEC 
and adjust tightness valves (torque) to the NEC published values. 
 

C. Install all safety switches, breakers, disconnects, etc., in accordance with manufacturer’s 
directions and maintain all required NEC clearances.  Coordinate exact locations in field 
with applicable contractors. 

 
 

END OF SECTION 262713 
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SECTION 263213 
EMERGENCY GENERATOR - DIESEL 

 
 

PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. It is the intent of this specification to secure an emergency generator system that has been 
prototype tested, factory built, site tested, of the latest commercial design, together with all 
accessories necessary for a complete installation as shown on the plans and drawings and 
specified herein.  The equipment supplied and installed shall meet the requirements of the 
National Electric Code and all applicable codes and regulations.  All equipment shall be 
new, of current production by a national firm which manufactures the generator and 
controls, and assembles the generator set as a matched unit so that there is one-source 
responsibility for warranty, parts, and service through a local representative with factory-
trained service personnel. Emergency power system shall include all parts and accessories 
to provide a NFPA 110 Level 1  Class 24 Type 10 installation. 
 

1.2 SUBMITTAL    
 
A. Submittal shall include specification sheets showing all standard and optional accessories 

to be supplied, schematic wiring diagrams, dimension drawings, and interconnection 
diagrams identifying by terminal number each required interconnection between the 
generator set, the transfer switch, and other remote devices if included elsewhere in these 
specifications. 
 

B. Where a “Standard Specification” (i.e., ANSI, UL, etc.) is referenced and no manufacturers 
are listed the Contractor shall submit manufacturers for Prior Approval in adherence with 
the specified standard. 
 

1.3 TESTING 
 
A. To assure that the equipment has been designed and built to the highest reliability and 

quality standards, the manufacturer shall be responsible for design prototype tests as 
described herein:  Components of the emergency system, such as the engine/generator 
set, transfer switch, and accessories shall not be subjected to prototype tests since the 
tests are potentially damaging.  Rather, similar design prototypes which will not be sold, 
shall be used for these tests.  Prototype test programs shall include the requirements of 
NFPA-110 and the following: 

 
1. Maximum power (kW). 
2. Maximum starting (kVA) at 35% instantaneous voltage dip. 
3. Alternate temperature rise by embedded thermocouple and by resistance method 

per NEMA MG1-22.40 and 16.40. 
4. Governor speed regulation under steady-state and transient conditions.   
5. Voltage regulation and generator transient response. 
6. Fuel consumption at 1/4, ½, 3/4, and full load. 
7. Harmonic analysis, voltage waveform deviation, and telephone influence factor. 
8. Three-phase line-to-line short circuit test. 
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9. Cooling air flow. 
10. Torsional analysis testing to verify that the generator set is free to harmful torsional 

stresses. 
 

1.4 WARRANTY AND PREVENTIVE MAINTENANCE 
 
A. The emergency generator system (including but not limited to paralleling gear, automatic 

transfer switches, fuel system, generator, engine, enclosure, annunciator, etc.) shall be 
warrantied by the manufacturer for five (5) years from the date of substantial completion.  
This warranty shall be a full, non-limited, non-pro-rated warranty and shall cover all parts, 
labor, trip charges, and incidental materials. 
 

B. As part of this five (5) year warranty/preventive maintenance program, the contractor shall 
provide a full preventive maintenance program providing all recommended and required 
maintenance care on the complete generator, transfer switch (s) and fuel system.  This 
program shall be based upon an annual run-time of one hundred fifty (150) hours.  Program 
shall include but not be limited to all fluid changes, filter changes, inspections, belts, hoses, 
trip charges, materials, labor, disposal fee, etc....for a complete and all-inclusive 
maintenance program. For service intervals where the manufacturer indicates to replace 
oil and oil filters, contractor shall provide a complete oil and filter change.  Simple testing 
of the oil (and replacement determined by the testing) is not acceptable.  Similarly, this 
applies to all manufacturer recommended fluid changes. Should a repair/replacement of 
the installed unit that is covered by this five (5) year warranty occur and last more than two 
(2) consecutive calendar days, contractor shall provide a rental generator at no additional 
costs to the owner for the duration of the repair/replacement. This includes any and all 
cable rental costs, installation and connection equipment and/or labor. Fuel shall be 
provided by the owner. 

 
PART 2 - PRODUCTS 
 
2.1 GENERAL 

 
A. The standby generator set shall be rated standby power (defined as continuous operation 

for the duration of any power outage) 120/208 volts, 3 phase, 4 wire, .8 power factor, 
(Power ratings as indicated on plans) at 5000 feet altitude, 104 degrees Fahrenheit.  
Vibration isolators shall be provided between the engine-generator and welded steel base 
or between the base and the floor. Generator(s) shall be manufactured in accordance with 
ISO 9001 listing requirements. 
 

2.2 MANUFACTURERS 
 

A. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

 
1. Cummins 
2. Caterpillar 
3. Kohler - Rehlko 
4. MTU 
5. Approved Equivalent 
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2.3 FINAL PRODUCTION TESTS 
 

A. Each generator set shall be tested under varying loads with guards and exhaust system in 
place.  Tests shall include: 

 
1. Single-step load pickup. 
2. Transient and steady-state governing. 
3. Safety shutdown device testing. 
4. Voltage regulation. 
5. Rated Power. 
6. Maximum Power. 
7. As part of this project, generator manufacturer shall provide factory witness testing 

of the generator unit.  Witness testing shall be provided for two (2) owner’s 
representatives, one (1) electrical contractor representative, and two (2) design 
team members.  Generator manufacturer shall be responsible for all travel costs 
including but not limited to air fare, hotel, meals and ground transportation costs. 

 
2.4 ENGINE 
 

A. The engine shall be equipped with the following: 
 

1. Engine: Engine shall be stationary, liquid cooled, with a fuel system that is 
compatible with #2 ULSD diesel fuel.  Design shall be four cycle, turbo charged 
and after-cooled.  Engine equipment shall include, but not be limited to the 
following: 
a. 50-gallon day tank with auxiliary fuel pumps solenoid fuel shut off valve, 

fuel filter, battery, batteries charger and flexible fuel connection. 
2. Engine protection devices shall have sensing elements located on the engine to 

initiate the following preliminary alarms and shutdowns: 
a. Low coolant temperature alarm. 
b. Low lube oil pressure alarm. 
c. High coolant temperature alarm. 
d. Low lube oil pressure shutdown. 
e. High coolant temperature shutdown. 
f. Overspeed shutdown. 
g. Overcrank lockout and shutdown. 

3. Electronic governing system to control generator system frequency, speed 
regulation of +/- .25% minimum from no load to full load with automatic overspeed 
shutdown. 

4. Provide low coolant level shutdown which shall activate high coolant temperature 
lamp. 

5. Engine starting batteries - Optima Red Label or equivalent AGM type. 
6. Static dual rate 10 ampere automatic battery charger. 
7. Engine mounted thermostatically controlled jacket water heater to maintain jacket 

water temperature of 90 degrees F. minimum. 
8. Positive displacement, mechanical full pressure lube oil pump, full flow lube oil filter 

with replaceable element, pressure relief valve, and oil drain valve with hose 
extension. 

9. An engine mounted radiator sized for operation in a 122-degree F. ambient 
temperature shall be provided.  Also include a 50/50 mix of ethylene glycol.  Where 
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radiator is remote type, provide and install NEMA 3R variable frequency drive unit 
on leg of radiator.  VFD shall be complete with integral fusible disconnect switch. 

10. A critical grade exhaust silencer shall be provided along with a stainless-steel 
flexible exhaust connection as recommended by generator set manufacturer. 

11. Heavy duty, dual element air cleaner 
12. Water separator 
13. Duplex fuel filter 
14. Deep sump oil pan 
15. Duplex oil filter 
16. Heavy duty starting motor 
17. All required fluids and lubricants for proper operation of system. 

 
2.5 GENERATOR 
 

A. The alternator shall be salient-pole, 2/3 pitch, 4 busbar, self-ventilated of drip-proof 
construction with amortiser rotor windings and skewed for smooth voltage waveform.  The 
insulation material shall meet the NEMA standard (MGI-22.40 and 16.40) for Class H and 
be vacuum impregnated with epoxy varnish non-hygroscopic varnish with a final dip of 
epoxy.  The excitation system shall be of brushless construction controlled by a solid-state 
voltage regulator with adjustable Volts-per-Hertz operation capable of maintaining voltage 
within + or - 0.5% at any constant load from 0 to 100% of rating.  the regulator must be 
sealed from the environment and isolated from the load to prevent tracking when 
connected to SCR loads.  Generator shall be rated for 130C temperature rise on 40̊C 
ambient.  Provide and install 120/208V anti-condensation heater. 
 

B. On application of any load up to the rated load, the instantaneous voltage dip shall not 
exceed 20% and shall recover to = or - 0.5% of rated voltage within one second. 

 
C. The generator shall be capable of sustaining at least 250% of rated current for at least 10 

seconds under a 3-phase symmetrical short by inherent design or by the addition of an 
optional current boost system. 

 
D. The generator shall be capable of accepting the loads that were specified with the stated 

rated load being the largest running loads and 10% being the largest instantaneous voltage 
dip when loads are started as specified on the loads report. 

 
E. A resettable line current sensing circuit breaker with inverse time versus current response 

shall be furnished and shall not automatically reset preventing restoration of voltage if 
maintenance is being performed.  This breaker shall protect the generator from damage 
due to its own high current capability and shall not trip within the 10 seconds specified 
above to allow selective tripping of down-stream fuses or circuit breakers under a fault 
condition. 

 
F. The generator, having a single maintenance free bearing, shall be directly connected to 

the flywheel housing with a semi-flexible coupling between the rotor and the flywheel. 
 

2.6 CONTROLLER 
 

A. Set-mounted controller capable of facing right, left, or rear shall be vibration isolated on the 
generator enclosure.  The microprocessor control board shall be moisture proof and 
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capable of operation from -40c to 85c.  Relays will only be acceptable in high current 
circuits. 

 
B. Circuitry shall be of plug-in design for quick replacement.  Controller shall be equipped to 

accept a plug-in device capable of allowing maintenance personnel to test controller 
performance without operating the engine.  The controller shall include: 

 
1. Fused DC circuits. 
2. Complete two-wire start/stop control which shall operate on closure of a remote 

contact. 
3. Speed sensing and a second independent starter motor disengagement systems 

shall protect against the starter engaging with a moving flywheel.  Battery charging 
alternator voltage will not be acceptable for this purpose. 

4. The starting system shall be designed for restarting in the event of a false engine 
start, by permitting the engine to completely stop and then re-engage the starter. 

5. Cranking cycler with 15-second ON and OFF cranking periods. 
6. Overcrank protection designed to open the cranking circuit after 75 seconds if the 

engine fails to start. 
7. Circuitry to shut down the engine when signal for high coolant temperature, low oil 

pressure, or overspeed are received. 
8. Adjustable engine cool down timer factory set at five minutes to permit unloaded 

running of the standby set after transfer of the load to normal. 
9. Three-position (Automatic - OFF - TEST) selector switch.  In the test position, the 

engine shall start and run regardless of the position of the remote starting contacts.  
In the automatic position, the engine shall start when contacts in the remote-control 
circuit close and stop five minutes after those contacts open.  In the off position, 
the engine shall not start even though the remote start contacts close.  This 
position shall also provide for immediate shutdown in case of an emergency.  
Reset of any fault lamp shall also be accomplished by putting the switch to the off 
position. 

10. Indicating lights to signal: 
a. (Not-in-auto (flashing red)) 
b. (Overcrank (red)) 
c. (Emergency stop (red)) 
d. (High engine temperature/low coolant level (red)) 
e. (Overspeed (red)) 
f. (Air damper (red)) 
g. (Battery charger malfunction (red)) 
h. (Low battery voltage (red)) 
i. (Low fuel (red)) 
j. (System ready (green)) 
k. (Pre-alarm high engine temp. (yellow)) 
l. (Pre-alarm low oil pressure (yellow)) 

11. Test button for indicating lights. 
12. Alarm horn with silencer switch per NFPA-110. 
13. Terminals shall be provided for each signal in 10 above for connection to remote 

monitoring devices. 
14. Remote annunciator indicating conditions listed in Item 10 above shall be installed 

where shown on the plans. 
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2.7 INSTRUMENT PANEL 
 

A. A set mounted instrument panel shall include: 
 

1. Dual range voltmeter, 3 ½ inch, = or - 2% accuracy. 
2. Dual range ammeter, 3 1/2/inch, = or - 2% accuracy. 
3. Voltmeter-ammeter phase selector switch. 
4. Lights to indicate high or low meter scale. 
5. Direct reading pointer-type frequency meter, 3 ½ inch, + or - 5% accuracy, 45 to 

65 Hz scale. 
6. Panel illuminating lights. 
7. Battery charging meter. 
8. Coolant temperature gauge (liquid cooled models). 
9. Oil pressure gauge. 
10. Running time meter. 
11. Voltage adjust rheostat (+ or - 5% range). 

 
2.8 ACCESSORIES 
 

A. The following accessories shall be provided: 
 

1. Overvoltage protection will shut down the unit after one second of 15% or more 
overvoltage 

2. Battery rack, battery cables, 12-volt battery(ies) capable of delivering the minimum 
cold-cranking amps required at zero degrees Fahrenheit per SAE Standard J-537. 

3. Gasproof, seamless, stainless steel, flexible exhaust connector(s) ending in pipe 
thread. 

4. Flexible fuel line(s) rated 300 degrees F and 100 PSI ending in pipe thread. 
5. Engine exhaust silencer, coated to be temperature and rust resistant, rated for 

critical applications.  Exhaust noise shall be limited to 85 dba as measured at 10 
feet in a free-field environment. 

6. Block heater thermostatically controlled to maintain engine coolant at 90 degrees 
Fahrenheit (32 degrees Celsius) to meet the start-up requirement of NFPA-99 or 
NFPA-110 Regulations. 

7. 10-Ampere automatic float and equalize battery charger with + - 1% constant 
voltage regulation from no load to full load over + - 10% AC input line variation, 
current limited during engine cranking and short circuit conditions, temperature 
compensated for ambient temperatures from -40 degrees C to + 60 degrees C, 5% 
accurate voltmeter and ammeter, fused, reverse polarity and transient protected.  
Provide alarm circuit board to meet the requirements of NFPA-110 for low battery 
voltage, high battery voltage, and battery charger malfunction.  

8. 16-light remote annunciator shall monitor all controller functions described in 
Article 10 of the controller section plus line power and generator power monitoring.  
An integral lamp test and horn silence switch shall be included that meets NFPA-
110. 

9. Main-line circuit breaker 208 V., 3-pole with parallel output lugs as required. 
10. Spring-type, heavy duty, vibration isolators shall be provided between 

engines/generator and frame and between frame and concrete pads. 
11. Provide emergency generator stop button in facility where shown on plans. Button 

shall be complete with clear flip cover for protection. Provide red sign with white 
letters indicating function of button 
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2.9 OUTDOOR GENERATOR SET ENCLOSURE 
 

A. Description:  Weatherproof aluminum housing.  Multiple panels are lockable and provide 
adequate access to components requiring maintenance.  Panels are removable by one 
person without tools. 

 
B. Fixed Louvers:  At air inlet and discharge.  Louvers prevent entry of rain and snow. 

 
C. Fixed Dampers: At air inlet and discharge 

D. Air Flow Through Housing:  Adequate to maintain temperature rise of system components 
within required limits when unit operates at 110 percent of rated load for 2 hours with 
ambient temperature at the top of the range specified under "System Service Conditions." 
 

E. Rated for windload of 150 mph sustained winds with 15mph gust factor. 
 

F. When generator unit is installed on a sub-base fuel tank provide and install a 4’ wide welded 
aluminum work platform on all four (4) sides of unit complete with ADA compliant hand-
rails and fixed stairs.  Provide 18" diameter 4' deep, 3500 psi concrete footings for all 
support legs of platform. 

 
G. Provide and install two (2) Lithonia No, VAP-6000LM-PCL-WD-MVOLT-35k-80CRI-STSL 

with emergency battery pack fixtures (one on each long side of generator).  Provide and 
install one (1) 120V weatherproof.  GFCI receptacle adjacent to generator control panel. 
 

H. Enclosure shall be of the sound attenuating type.  Enclosure shall limit total unit noise at 7 
meters to a maximum sound pressure level of 79 db and a maximum 8-position average 
of 78 db. 

 
I. Provide emergency generator stop button on enclosure as a second emergency stop 

button to the one in the facility specified above. Button shall be complete with weatherproof 
and clear flip cover. Provide red sign with white letters indicating function of button. 
 

2.10 FINISHES 
 

A. Outdoor Enclosures: Custom color (color shall be selected by Architect during shop 
drawing submittals) Field applied final finish over corrosion-resistant pretreatment and 
manufacturer's standard primer. 
 

2.11 SUB-BASE FUEL TANK 
 

A. Unit shall be complete with factory, double-wall, containment sub-base fuel tank. 
 

B. UL 2085 listed. 
 

C. Emergency tank and rupture basin vents. 
 

D. Tank mounted mechanical fuel gauge. 
 

E. Low and high level fuel switches (interface with generator set annunciator). 
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F. Basin drain. 
 

G. Integral 5-gallon spill basin. 
 

H. Sized for a continuous run-time of twenty-four (24) consecutive run-hours at 100% of unit’s 
rated maximum load. 
 

PART 3 - EXECUTION 
 

A. The equipment shall be installed as shown on the plans, in accordance with the 
manufacturer's recommendation and all applicable codes. 

 
3.2 PROGRAMMING 

 
A. A factory authorized and trained technician shall perform initial start-up programming of the 

generator controller and shall adjust controller parameters to accommodate actual utility, 
generator, load requirements. 
 

B. At a time not more than one-month after the facility has been in use by the owner, a factory 
authorized and trained technician shall perform any necessary and/or owner desired 
adjustments to said programming to accommodate actual utility, generator, load 
requirements. 
 

3.3 SITE TEST 
 

A. An installation check, start-up and building load test shall be performed by the 
manufacturer's local representative.  The engineer, regular operators, and the 
maintenance staff shall be notified a minimum of one (1) calendar week prior to test of the 
time and date of the site test.  The tests shall include: 
 
1. Fuel, lubricating oil, and antifreeze (liquid cooled models) shall be checked for 

conformity to the manufacturer's recommendations under the environmental 
conditions present and expected. 

2. Accessories that normally function while the set is standing by shall be checked 
prior to cranking the engine.  This shall include:  engine heaters, battery charger, 
generator strip heaters, remote annunciator, etc. 

3. Start-up under test mode to check for exhaust leaks, path of exhaust gases outside 
the building, cooling air flow, movement during starting and stopping, vibration 
during running, normal and emergency line-to-line voltage and phase rotation. 

4. Automatic start-up by means of simulated power outage to test remote-automatic 
starting, transfer of the load, and automatic shutdown.  Prior to this test, all transfer 
switch timers shall be adjusted for proper systems coordination.  Engine 
temperature, oil pressure and battery charge level along with generator voltage, 
amperes, and frequency shall be monitored throughout the test. 

5. Load Bank test at 25% power for ½ hour, 50% power for ½ hour, 75% power for 1 
hour and at full power for two (2) hours.  Contractor shall be responsible for all 
costs to refill fuel tank to maximum capacity three (3) times complete. 

6. During load bank test, record the following parameters in fifteen-minute intervals.  
Submit results prior to requesting substantial completion for project. 
a. Voltage L-L 
b. Voltage L-N 
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c. Current/Phase 
d. Oil Pressure 
e. Coolant Temperature 
f. Generator mounted volt meter readings (all settings) 
g. Generator mounted amp meter readings (all settings)  
h. Hour meter readings 

 
3.4 TRAINING 
 

A. Provide six (6) hours of factory authorized training. These six (6) hours shall be divided into 
two (2) three-hour training sessions. 

 
B. Field training shall cover all the items contained in the Operation and Maintenance 

Manuals. 
 

C. As part of project close-out documents, submit original sign-in sheets of both training 
sessions. 

 
 

END OF SECTION 263213 
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SECTION 263600 
TRANSFER SWITCHES 

 
PART 1 - GENERAL 
 

1.1 SUMMARY 
 

A. Section Includes: 
 

1. Automatic transfer switch (ATS). 
 

1.2 SUBMITTALS 
 
A. General:  Submit the following according to Conditions of Contract and all Specification 

Sections. 
 

B. Shop drawings or published product data for each transfer switch, including dimensioned 
plans, sections, and elevations showing minimum clearances; conductor entry provisions; 
gutter space; installed features and devices; and materials lists. 

 
C. Wiring diagrams, elementary or schematic, differentiating between manufacturer-installed 

and field-installed wiring. 
 

D. Single-line diagrams of transfer switch units showing connections between automatic 
transfer switch, bypass/isolation switch, power source, and load, plus interlocking 
provisions. 

 
E. Operation and maintenance data for each type of product, for inclusion in Operating and 

Maintenance Manual specified in Division 1.  Include all features and operating sequences, 
both automatic and manual.  List all factory settings of relays and provide relay setting and 
calibration instructions. 

 
F. Manufacturer's certificate of compliance to the referenced standards and tested short-

circuit closing and withstand ratings applicable to the protective devices and current ratings 
used in this Project, as indicated, and as specified in paragraph "Tested Fault Current 
Ratings." 

 
1.3 QUALITY ASSURANCE 

 
A. Manufacturer's Qualifications:  Firms are experienced in manufacturing equipment of the 

types and capacities indicated and have a record of successful in-service performance. 
 

B. Emergency Service:  Manufacturer maintains a service center capable of providing 
emergency maintenance and repairs at the Project site with an 8-hour maximum response 
time. 

 
C. Comply with NFPA 70, "National Electrical Code," for components and installation. 

 
D. Comply with NFPA 110, "Standard for Emergency and Standby Power Systems." 
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E. Comply with NEMA ICS 1, "General Standards for Industrial Control," ICS 2, "Industrial 
Control Devices, Controllers and Assemblies," and ICS 6, "Enclosures for Industrial 
Controls and Systems." 
 

F. UL Compliance:  Comply with UL Standard 1008, "Automatic Transfer Switches," except 
where requirements of these Specifications are stricter. 

 
G. Single-Source Responsibility:  Obtain generator(s) ATSs, paralleling gear, and remote 

annunciators, fuel system(s) from a single manufacturer that assumes responsibility for all 
system components furnished. 

 
H. The automatic transfer switch shall be warranted by its manufacturer for five (5) 

consecutive calendar years from the date of substantial completion.  This warranty shall 
be in full, non-limited, non-pro-rated warranty and shall cover all parts, labor, trip charges 
and incidental materials. Should a repair/replacement of the installed unit that is covered 
by this five (5) year warranty occur and last more than two (2) consecutive calendar days, 
contractor shall provide a rental ATS at no additional costs to the owner for the duration of 
the repair/replacement. This includes any and all cable rental costs, installation and 
connection equipment and/or labor. 
 

PART 2 - PRODUCTS 
 

2.1 MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 

 
1. Cummins  
2. Asco 
3. Caterpillar 
4. Kohler - Rehlko 
5. Approved Equivalent 
 

2.2 TRANSFER SWITCH PRODUCTS, GENERAL 
 

A. Current and Voltage Ratings: As indicated on the drawings. 
 

B. Tested Fault-Current Ratings:  Closing and withstand ratings exceed the indicated 
available rms symmetrical fault current at the equipment terminals based on testing 
according to UL Standard 1008, conducted at full-rated system voltage and 20 percent 
power factor.  Rate each product for withstand duration time as follows when tested for 
rated short-circuit current correlated with the actual type of circuit protective device 
indicated for transfer switches for this Project: 

 
1. Molded-Case Circuit Breakers, 150 Amperes or Smaller:  1.5 closing and withstand 

duration cycles. 
2. Molded-Case Circuit Breakers, Larger than 150 Amperes:  3 closing and withstand 

duration cycles. 
 

C. Solid-State Controls:  Repetitive accuracy of all settings is plus or minus 2 percent or better 
over an operating temperature range of minus 20 deg C to 70 deg C. 
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D. Resistance to Damage by Voltage Transients:  Components meet or exceed voltage surge 
withstand capability requirements when tested according to ANSI C37.90.1, IEEE Guide 
for Surge Withstand Capability (SWC) Tests.  Components meet or exceed voltage impulse 
withstand test of NEMA ICS 1. 

 
E. Four-Pole Switches:  4-pole switches shall be provided and shall provide full-capacity over-

lapping neutral switching. 
 

F. Enclosures:  General-purpose NEMA 3R gasketed, conforming to UL Standard 508, 
"Electric Industrial Control Equipment," except as otherwise indicated. 

 
G. Heater:  Within enclosure of units exposed to outdoor temperature and humidity conditions, 

connect thermostat within enclosure to control heater. 
 

H. Factory Wiring:  Train and bundle factory wiring and identify consistently with shop 
drawings, either by color code or by numbered or lettered wire and cable tape markers at 
terminations. 

 
1. Designated terminals accommodate field wiring. 
2. Power Terminals Arrangement and Field Wiring Space:  Suitable for top, side, or 

bottom entrance of feeder conductors as indicated. 
3. Terminals:  Pressure-type, suitable for copper or aluminum conductors of sizes 

indicated. 
4. Control Wiring:  Equipped with lugs suitable for connection to terminal strips. 

 
I. Electrical Operation:  Where indicated, accomplish by a non-fused, momentarily energized 

solenoid or electric motor-operated mechanism, mechanically and electrically interlocked 
in both directions.  Switches using components of molded-case circuit breakers or 
contactors not designed for continuous-duty, repetitive switching between active power 
sources are not acceptable. 

 
J. Switch Action:  Mechanically held in both directions for double-throw switches. 

 
K. Switch Contacts:  Use silver composition for switching load current.  Units rated 225 

amperes and more have separate arcing contacts. 
 

L. Overcurrent devices are not part of switch products. 
 

M. Refer to electrical riser diagram for voltage and amperage of switch(s). 
 

2.3 AUTOMATIC TRANSFER SWITCHES (ATSs) 
 

A. Comply with Level 1, Type 10 equipment according to NFPA 110, "Standard for Emergency 
and Standby Power Systems."   Emergency power system shall start and assume load 
within ten (10) seconds of a power outage. 
 

B. Switching Arrangement: Double-throw type with open programmed transition (center 
position delay for re-transfer of load). 

 
2.4 AUTOMATIC TRANSFER SWITCH FEATURES 
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A. Voltage sensing for each phase of normal source.  Pick-up voltage is adjustable from 85 
percent to 100 percent nominal and drop-out voltage is adjustable from 75 percent to 98 
percent pick-up value.  Factory set for pick-up at 90 percent and drop-out at 85 percent. 

 
B. Time-delay override of normal source voltage-sensing delays transfer and engine start 

signals.  Adjustable 0 to 6 seconds, and factory set at 1 second. 
 

C. Voltage/Frequency Lockout Relay:  Prevent premature transfer.  Voltage pick-up is 
adjustable from 85 percent to 100 percent nominal.  Factory set to pick-up at 90 percent.  
Pick-up frequency is adjustable from 90 percent to 100 percent nominal.  Factory set to 
pick-up at 95 percent. 

 
D. Retransfer Time Delay:  Adjustable from 0 to 30 minutes and factory set at 10 minutes.  

Provides automatic defeat of the delay upon loss of voltage or sustained under-voltage of 
the emergency source, provided the normal supply has been restored. 
 

E. Test Switch:  Simulates normal source failure. 
 

F. Switch-Position Pilot Lights:  Indicate source to which the load is connected. 
 

G. Source-Available Indicating Lights:  Supervise sources via the transfer switch normal and 
emergency source-sensing circuits. 

 
1. Normal Power Supervision:  Green light with nameplate engraved "Normal Source 

Available." 
2. Emergency Power Supervision:  Red light with nameplate engraved "Emergency 

Source Available." 
 

H. Unassigned Auxiliary Contacts:  Two normally open SPDT contacts for each switch 
position. 

 
1. Rating:  10 amperes at 240 V a.c. 

 
I. Transfer Override Switch:  Overrides automatic retransfer control so the ATS will remain 

connected to the emergency power source regardless of the condition of the normal 
source.  A pilot light indicates the override status. 

 
J. Engine Starting Contacts:  One isolated normally closed and 1 isolated normally open.  

Contacts are gold flashed, or gold plated and rated 10 amperes at 32 V d.c. minimum. 
 

K. Engine Shut-Down Contacts:  Time delay adjustable from 0 to 5 minutes; factory set at 5 
minutes. 

 
2.5 BYPASS ISOLATION SWITCH 

 
A. A two-way bypass-isolation switch shall provide manual bypass of the load to either source 

and permit isolation of the automatic transfer switch from all source and load power 
conductors. 

 
1. Separate bypass and isolation handles shall be used to provide clear distinction 

between the functions. 
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B. Bypass to the load carrying source shall be accomplished with make before break contacts 
so that power is not interrupted to the load. 
 

C. Electrical ratings of the bypass-isolation switch shall be equal to or greater than the 
associated automatic transfer switch. 
 

D. A “test” position shall permit testing the automatic transfer switch without disturbing power 
to the load. 
 

E. The “isolated/open” position shall completely isolate the automatic transfer switch from 
both line and load without removing line and load conductors. 

 
1. When in the “isolated/open” position, it shall be possible to completely withdraw 

the automatic transfer switch for inspection, maintenance or repair. 
 

2.6 FINISHES 
 

A. Enclosures: Indoor NEMA 1 installations. Manufacturer's standard enamel over corrosion-
resistant pretreatment and primer. 

 
2.7 SOURCE QUALITY CONTROL 
 

A. Factory test components, assembled switches, and associated equipment to ensure 
proper operation.  Check transfer time and voltage, frequency, and time-delay settings for 
conformance with specified requirements.  Perform dielectric strength test conforming to 
NEMA ICS 1. 

 
PART 3 - EXECUTION 
 

3.1 INSTALLATION 
 

A. Floor Mounting of Transfer Switches:  Level and anchor the unit to the 4" thick concrete 
housekeeping pad. 

 
B. Wall mounting of Transfer Switches; Level and anchor the unit to the wall. 

 
3.2 WIRING TO REMOTE COMPONENTS 

 
A. Match the type and number of cables and conductors to the control and communications 

requirements of the transfer switches used.  Increase raceway sizes at no additional cost 
to the Owner if necessary to accommodate required wiring. 

 
3.3 CONNECTIONS 
 

A. Tighten factory-made connections, including connectors, terminals, bus joints, mountings, 
and grounding.  Tighten field-connected connectors and terminals, including screws and 
bolts, according to equipment manufacturer's published torque tightening values.  When 
manufacturer's torquing requirements are not indicated, tighten connectors and terminals 
to comply with tightening torques specified in UL Standards 486A and 486B.  Provide and 
install all required raceways and conductors/cables for a complete and fully operational 
system. 
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3.4 GROUNDING 
 

A. Make equipment grounding connections for transfer switch units as indicated and as 
required by the NEC. 

 
3.5 PROGRAMMING 

 
A. A factory authorized and trained technician shall perform initial start-up programming of the 

ATS and shall adjust ATS parameters to accommodate actual utility, generator, load 
requirements. 
 

B. At a time not more than one-month after the facility has been in use by the owner, a factory 
authorized and trained technician shall perform any necessary and/or owner desired 
adjustments to said programming to accommodate actual utility, generator, load 
requirements. 

 
3.6 FIELD QUALITY CONTROL 
 

A. Manufacturer's Field Services:  Provide services of a factory-authorized service 
representative to supervise field tests. 

 
B. Preliminary Tests:  Perform electrical tests as recommended by the manufacturer and as 

follows: 
 

1. Measure phase-to-phase and phase-to-ground insulation resistance levels with 
insulation resistance tester, including external annunciator and control circuits.  
Use test voltages and procedure recommended by the manufacturer.  Meet 
manufacturer's specified minimum resistance. 

2. Check for electrical continuity of circuits and for short circuits. 
 

C. Field Tests:  Give 7-day advance notice of the tests and perform tests in presence of 
Owner's representative. 

 
D. Coordinate tests with tests of generator plant and run them concurrently. 

 
E. Tests:  As recommended by the manufacturer and as follows: 

 
1. Contact Resistance Test:  Measure resistance of power contacts for ATSs, NATSs, 

and BP/ISs.  Resolve values in excess of 500 micro-ohms and differences between 
adjacent poles exceeding 50 percent. 

2. Ground Fault Tests:  Coordinate with testing to ensure sensors are properly 
selected and located to optimize ground-fault protection where power is being 
delivered from either source. 
a. Verify grounding points and sensor ratings and locations. 
b. Apply simulated fault current at the sensors and observe reaction of circuit 

interrupting devices. 
3. Operational Tests:  Demonstrate interlock, sequence, and operational function for 

each switch at least 3 times. 
a. Simulate power failures of normal source to ATSs and of emergency 

source with normal source available. 
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b. Simulate low phase-to-ground voltage for each phase of normal source of 
ATSs. 

c. Verify time-delay settings and pick-up and drop-out voltages. 
 

F. Test Failures:  Correct deficiencies identified by tests and prepare for retest.  Verify that 
equipment meets the specified requirements. 
 

G. Reports:  Maintain a written record of observations and tests.  Report defective materials 
and workmanship and retest corrected items.  Record adjustable relay settings and 
measured insulation and contact resistances and time delays.  Attach a label or tag to each 
tested component indicating satisfactory completion of tests. 

 
3.7 DEMONSTRATION 
 

A. Training:  Furnish the services of a factory-authorized service representative to instruct 
Owner's personnel in the operation, maintenance, and adjustment of transfer switches and 
related equipment.  Provide a minimum of 4 hours of instruction scheduled 7 days in 
advance.  As part of project close-out documents, Contractor shall submit original sign-in 
sheet of all persons present at instruction session. 

 
3.8 ADJUSTMENTS 

 
A. During the one-year construction warranty, contractor shall provide up to two (2) additional 

(above and beyond the initial set-up) trips to adjust programming parameters. 
 
 

END OF SECTION 263600 
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SECTION 264113 
LIGHTNING PROTECTION 

 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 
 

A. This Section includes lightning protection for buildings and associated structures and 
requirements for lightning protection system components. 

 
B. The work covered by this section of the specifications consists of furnishing all labor, 

materials and items of service required for the design and installation and full UL 
certification of the complete and entire lightning protection system. 

 
1.3 SYSTEM DESCRIPTION 
 

A. Protect entire building including all roof mounted equipment. 
 
1.4 SUBMITTALS 
 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 1 Specification Sections. 

 
B. Product Data for each component specified.  

 
1. Roof adhesive data. 
2. Decorative air terminal illustrations. 

 
C. Shop Drawings detailing lightning protection system design shall include air terminal 

locations, conductor routing and connections, and bonding and grounding provisions.  
Include indications for use of raceway and data on how concealment requirements will be 
met. 

 
D. Qualification data for firms and persons specified in "Quality Assurance" Article to 

demonstrate their capabilities and experience.  Include data on listing or certification by 
nationally recognized testing laboratory (NRTL) or trade association.  Include lists of 
completed projects with project names and addresses, names and addresses of architects 
and owners, and other information specified. 

 
E. Certification, signed by Contractor, that roof adhesive for air terminals is approved by 

manufacturers of both the terminal assembly and the single-ply membrane roofing material. 
 

F. Field inspection reports indicating compliance with specified requirements. 
 

G. The complete design drawing(s) must be signed and approved by the installing contractor, 
who is Lightning Protection Institute Certified Master Designer.  This signature will assure 
the proper lightning protection design and installation. 



THIRD FLOOR RENOVATION OF  BID SET 
BLDG 29 LABORATORIES AT NIRC  CHASE MARSHALL ARCHITECTS 
NEW IBERIA, LOUISIANA  MARCH 10, 2026 
N/H GRANT NO. 1C06OD034041  CMA PROJECT #2025.040 

 
 

 
 
LIGHTNING PROTECTION  264113 - pg 2 of 5 

1.5 QUALITY ASSURANCE 
 

A. Listing and Labeling:  Provide products specified in this Section that are listed and labeled. 
1. The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, 

Article 100. 
2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing 

Laboratory" (NRTL) as defined in OSHA Regulation 1910.7. 
 

B. Provide UL Master Label for the entire Lightning Protection System. 
 

C. System shall be compliant with Lightning Protection Institute Standard LPI 175 and upon 
completion of project Contractor shall provide LPI certification of system. 

 
D. Provide NFPA 780 compliant system. 

 
1.6 SEQUENCING AND SCHEDULING 
 

A. Coordinate installation of lightning protection with installation of other building systems and 
components, including electrical wiring, supporting structures and building materials, metal 
bodies requiring bonding to lightning protection components, and building finishes. 

 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

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

 
1. Advanced Lightning Technology 
2. East Coast Lightning Equipment 
3. Preferred Lightning Protection, LLC 
4. Prior approved equivalent manufacturer 

 
2.2 LIGHTNING PROTECTION SYSTEM COMPONENTS 
 

A. Comply with UL 96A, LPI 175 and NFPA 780. 
 

B. System Materials:  Copper, with solid blunt-tip air terminals, except as otherwise indicated. 
 

C. Air Terminals for Single-Ply Membrane Roof Mounting:  Units with bases especially 
designed for single-ply membrane roof materials. 

 
D. Ground Rods:  Copper-clad steel with a minimum of 27 percent of rod weight in copper 

cladding. 
 

1. Diameter:  3/4 inch (nominal) 
2. Length:  10 feet (nominal) 

 
2.3 LIGHTNING PROTECTION EQUIPMENT 
 

A. All materials shall be copper and bronze and of the size, weight and construction to suit 
the application and used in accordance with LPI, UL and NFPA code requirements.  Class 
I sized components may be utilized on roof levels 75 feet and below in height.  Class II 
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sized components are required for roof levels over 75 feet in height.  Bolt type connectors 
and splicers shall be utilized on Class I and Class II structures.  Pressure squeeze clamps 
are not acceptable.  All mounting hardware shall be stainless steel to prevent corrosion. 

 
2.4 ALUMINUM COMPONENTS 
 

A. Aluminum materials may not be used except on roofs that utilize aluminum, galvalume or 
galvanized metal roofing components.  On aluminum, galvalume or galvanized metal roofs 
or where aluminum, galvalume or galvanized metal parapet caps exist, the entire roof 
lightning protection equipment shall utilize aluminum components to insure compatibility.   
However, the down leads and grounding are to utilize copper with the bimetal transition 
occurring at the through roof assembly with an approved bimetal through roof assembly. 

 
2.5 SURGE PROTECTION DATA 
 

A. A surge protection device at the main electrical service entrance is required by lightning 
protection standards.  The surge protection device must comply with UL Standard 1449 as 
a Type 1 lightning rated unit.  Unit shall be a Current Technology TG3 series, or approved 
equivalent with main breaker.   It shall be the responsibility of the Electrical Contractor to 
provide and install a surge protection device on the main electrical service.  Refer to 
Electrical Specifications for additional requirements. 

 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine surfaces, areas, and conditions, with Installer present, for compliance with 
installation tolerances and other conditions affecting performance of lightning protection.  
Do not proceed with installation until unsatisfactory conditions have been corrected. 

 
3.2 INSTALLATION 
 

A. Install lightning protection as indicated, according to manufacturer's written instructions. 
 

B. Comply with UL 96A, LPI-175, and NFPA 780. 
 

C. Conform to the most stringent requirements when more than one standard is specified. 
 

D. Install conductors with direct paths from air terminals to ground connections.  Avoid sharp 
bends and narrow loops.  Where indicated, run conductors in nonmetallic raceway, 
Schedule 40, minimum. 

 
E. Conceal system conductors. 

 
F. Conceal down conductors. 

 
G. Conceal interior conductors. 

 
H. Conceal conductors from normal view from exterior locations at grade within 200 feet of 

building. 
 

I. Provide notification at least 48 hours before concealing lightning protection components. 
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J. Cable Connections:  Use approved exothermic-welded connections for all conductor 
splices and connections between conductors and other components, except those above 
single-ply membrane roofing. 
 

K. Air Terminals on Single-Ply Membrane Roofing:  Comply with adhesive manufacturer's 
installation instructions. 

 
L. Bond extremities of vertical metal bodies exceeding 60 feet in length to lightning protection 

components. 
 

M. Bond ground terminals to counterpoise conductor. 
 
N. All terminations to ground rods and to counter poise conductor shall be accessible through 

the use of hand-hole (inspection wells) with bolt-down removable covers. Refer to details 
for additional requirements. 

 
O. Bond grounded metal bodies on building within 12 feet of ground to counterpoise 

conductor. 
 

P. Bond grounded metal bodies on building within 12 feet of roof to counterpoise conductor. 
 

Q. Bond grounded metal bodies on building within 12 feet of roof to interconnecting loop at 
eave level or above. 

 
R. Bond lightning protection components to grounded metal bodies on building at every 60 

feet with intermediate-level interconnection loop conductors. 
 

S. The installation shall be accomplished by an experienced installation company that is a 
member of the Lightning Protection Institute (LPI) and an employer of LPI Certified Master 
Installers of lightning protection systems and UL Listed.  For example: Bonded Lightning 
Protection Systems, Ltd. - 1-800-950-7933 with locations in Dallas, Fort Worth, Houston, 
Austin, San Antonio, Oklahoma, Louisiana, Alabama.  A Certified Journeyman or Master 
Installer shall supervise the work.  All equipment shall be installed in a neat, workmanlike 
manner.  The system shall consist of a complete conductor network at the roof and include 
air terminals, connectors, splicers, bonds, copper down leads, and proper ground 
terminals.  Copper down lead conductors shall be utilized even when the aluminum is 
required on the roof.  Down lead conductors shall be installed in conduit and shall not be 
brought directly through the roof.  Through roof assemblies with solid brass or stainless-
steel rods shall be utilized for this purpose.  Structural steel may be utilized in the 
installation as outlined by LPI, UL and NFPA standards. 

 
T. The lightning protection installer will work with other trades to insure a correct, neat and 

unobtrusive installation.  The roofing contractor will be responsible for sealing and flashing 
all lightning protection roof penetrations as per the roof manufacturer’s recommendations.  
However, the lightning protection contractor will be required to coordinate locations of 
through roofs and submit details of through roof penetrations as required.  The lightning 
protection contractor shall use a compatible adhesive to adhere lightning protection 
components to the roof when required.  The lightning protection contractor shall furnish 
and install the adhesive and obtain an approval of the compatible adhesive from the roof 
manufacturer/contractor prior to the installation.  Should the roofing 
contractor/manufacturer require any special walk pads, membrane patches, pavers, etc. 
under the components of the lightning protection system, it shall be the responsibility of the 
roofing contractor to furnish and install such items.  The lightning protection installer shall 
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be responsible for marking the roof with all conductor and/or pad locations.  It shall be the 
responsibility of the lightning protection installer to assure a sound bond to the main water 
service and to assure interconnection with other ground systems. 
 

U. Upon completion of the installation, the lightning protection installer shall conform to the 
requirements standards for lightning protection systems of the LPI, UL and NFPA.  Upon 
completion the following certifications shall be delivered to the owner; a certification letter 
and warranty by the installation company, i.e.: Bonded Lightning Protection Systems, Ltd. 
and an LPI Master Certification, LPI Re-conditioned Certification or LPI Limited Scope 
Report from Lightning Protection Institute - Inspection Program (LPI-IP) depending on the 
lightning protection scope of work. 
 

V. The lighting protection contractor shall use a compatible adhesive to adhere lightning 
protection components to the roof when required.  The lightning protection contractor shall 
furnish and install the adhesive and obtain an approval of the compatible adhesive from 
the roof manufacturer/contractor prior to the installation.  Should the roofing 
contractor/manufacturer require any special walk pads, membrane patches, pavers, etc. 
under the components of the lightning protection system, it shall be the responsibility of the 
roofing contractor to furnish and install such items.  The lightning protection installer shall 
be responsible for marking the roof with all conductor and/or pad locations. 
 

3.3 CORROSION PROTECTION 
 

A. Do not combine materials that can form an electrolytic couple that will accelerate corrosion 
in the presence of moisture, unless moisture is permanently excluded from the junction of 
such materials. 

 
B. Use conductors with protective coatings where conditions would cause deterioration or 

corrosion of conductors. 
 
3.4 FIELD QUALITY CONTROL 
 

A. Periodic Inspections:  Provide the services of a qualified inspector to perform periodic 
inspections during construction and at its completion, according to LPI-177. 

 
B. UL Inspection:  Apply for inspection by UL as required for UL master labeling of system.  

Provide a UL certificate for complete system. 
 

C. ETL Inspection:  Provide the services of ETL to inspect completed system for conformance 
with specified requirements. 

 
 

END OF SECTION 264113 
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SECTION 264313 
SURGE PROTECTION FOR LOW-VOLTAGE 

ELECTRICAL POWER CIRCUITS 
 
 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 

A. Section includes field-mounted SPDs for low-voltage (120 to 600 V) power distribution and 
control equipment. 

 
1.3 DEFINITIONS 

 
A. I-nominal:  Nominal discharge current. 

 
B. MCOV:  Maximum continuous operating voltage. 

 
C. Mode(s), also Modes of Protection:  The pair of electrical connections where the VPR 

applies. 
 

D. MOV:  Metal-oxide varistor; an electronic component with a significant non-ohmic current-
voltage characteristic. 
 

E. OCPD:  Overcurrent protective device. 
 

F. SCCR:  Short-circuit current rating. 
 

G. SPD:  Surge protective device. 
 

H. VPR:  Voltage protection rating. 
 

1.4 ACTION SUBMITTALS 
 

A. Product Data:  For each type of product. 
 

1. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 

2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested 
values for VPRs, I nominal ratings, MCOVs, type designations, OCPD 
requirements, model numbers, system voltages, and modes of protection. 
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3. Copies of test reports from a recognized independent testing laboratory, capable 
of producing 200kA surge current waveforms, verifying the suppressor can survive 
published surge current rating on a per mode basis using the ANSI/IEEE C62.41 
impulse waveform C3 (8 x 20 microsecond, 20kV/10kA). Test data on an individual 
module is not acceptable.  In house testing will not be accepted. 

4. Copy of warranty statement clearly establishing the terms and conditions to the 
building/facility owner/operator. 

 
1.5 INFORMATIONAL SUBMITTALS 

 
A. Field quality-control reports. 

 
B. Sample Warranty:  For manufacturer's special warranty. 
 

1.6 CLOSEOUT SUBMITTALS 
 

A. Maintenance Data:  For SPDs to include in maintenance manuals. 
 

1.7 WARRANTY 
 

A. Manufacturer's Warranty:  Manufacturer agrees to replace or replace SPDs that fail in 
materials or workmanship within specified warranty period. 

 
1. Warranty Period:  Fifteen (15) years from date of Substantial Completion. 

 
PART 2 - PRODUCTS 

 
2.1 GENERAL SPD REQUIREMENTS 

 
A. SPD with Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing 

agency, and marked for intended location and application. 
 

B. Comply with NFPA 70. 
 

C. Comply with UL 1449. 
 

D. MCOV of the SPD shall be the nominal system voltage.  MCOV shall be a tested value per 
section 37.7.3 of UL1449 4th Edition.   

 
2.2 SERVICE ENTRANCE AND TRANSFER SWITCH SUPPRESSOR (Type A) 

 
A. Basis of Design:  Subject to compliance with requirements. Provide comparable product to 

the following: 
 

1. Current Technology “TG3” Series.  Equivalent by Square D “570 Series” 
 

B. SPDs:  Listed as Type 1 SPD per UL1449 4th Edition 
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1. SPDs with the following features and accessories: 
a. Integral disconnect switch (where breaker not provided). 
b. Internal thermal protection that disconnects the SPD before damaging 

internal suppressor components. 
c. Indicator light display for protection status. 
d. Form-C contacts: one normally open and one normally closed, for remote 

monitoring of protection status, and Advanced monitoring with status, 
surge counter and history log of events. 

 
C. Comply with UL 1283 with a maximum attenuation of 54dB based on 50ohm insertion loss 

test per MIL-STD-220B 
 

D. Peak Surge Current Rating:  The minimum single-pulse surge current withstand rating per 
mode shall not be less than 200 kA (400kA per phase).  The peak surge current rating shall 
NOT be the arithmetic sum of the ratings of the individual MOVs in a given mode.  SPD 
manufacturer shall provide independent 3rd party testing validating unit is capable of 
surviving a single surge at the specified rating or up to and not to exceed 200,000 kA. 
 

E. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277V or 
208Y/120V, three-phase, four-wire circuits shall not exceed the following: 

 
1. Line to Neutral:  [1200 V for 480Y/277 V] [700 V for 208Y/120 V]. 
2. Line to Ground:  [1200 V for 480Y/277 V] [700 V for 208Y/120 V]. 
3. Line to Line:  [1800 V for 480Y/277 V] [1200 V for 208Y/120 V]. 
 

F. Protection modes and UL 1449 VPR for 240/120 V, single-phase, three-wire circuits shall 
not exceed the following: 

 
1. Line to Neutral:  700 V. 
2. Line to Ground: [700 V] [1000 V]. 
3. Line to Line:  1200 V. 
 

G. SCCR:  Equal or exceed 200 kA. 
 

H. I nominal Rating:  20 kA and compliance to all UL96A requirements for ac surge protection. 
 

2.3 PANEL SUPPRESSORS (Type B and C) 
 

A. Basis of Design:  Subject to compliance with requirements. Provide comparable product 
by the following: 

 
1. Current Technology “TG3”. Equivalent by Square D “570 Series” 
 

B. SPDs:  Listed as Type 1 SPD per UL1449 4th Edition 
 

1. Include LED indicator lights for power and protection status. 
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2. Internal thermal protection that disconnects the SPD before damaging internal 
suppressor components. 

3. Include Form-C contacts rated at  2 to 5 A and 24- V ac to 250-V ac, one normally 
open and one normally closed, for remote monitoring of protection status. 

 
C. Peak Surge Current Rating:  The minimum single-pulse surge current withstand rating per 

mode shall not be less than 150 kA (Type B), 300kA per Phase and 50 kA (Type C) 100kA 
per Phase.  The peak surge current rating shall NOT be the arithmetic sum of the ratings 
of the individual MOVs in a given mode.  SPD manufacturer shall provide independent 3rd 
party testing validating unit is capable of surviving a single surge at the specified rating. 
 

D. Comply with UL 1283 with a maximum attenuation of 34dB based on 50ohm insertion loss 
test per MIL-STD-220B 
 

E. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277V or 
208Y/120V, three-phase, four-wire circuits shall not exceed the following: 

 
1. Line to Neutral:  [1200 V for 480Y/277 V] [700 V for 208Y/120 V]. 
2. Line to Ground:  [1200 V for 480Y/277 V] [700 V for 208Y/120 V]. 
3. Neutral to Ground:  [1000 V for 480Y/277 V] [700 V for 208Y/120 V]. 
4. Line to Line:  [2000 V for 480Y/277 V] [1200 V for 208Y/120 V] 
 

F. Protection modes and UL 1449 VPR for 240/120-V, single-phase, three-wire circuits shall 
not exceed the following: 

 
1. Line to Neutral:  700 V. 
2. Line to Ground:  700 V. 
3. Neutral to Ground:  700 V. 
4. Line to Line:  1200 V. 
 

G. SCCR:  Equal or exceed 200 kA. 
 

H. Inominal Rating:  20 kA  
 

2.4 ENCLOSURES 
 

A. Indoor Enclosures:  NEMA 250, Type 1. 
 

B. Outdoor Enclosures:  NEMA 250, Type 3R. 
 

2.5 CONDUCTORS AND CABLES 
 

A. Power Wiring:  SPD shall be equipped with mechanical lugs that can accept up to #2 AWG 
wire.  Where conductors between SPD and switchgear exceed 10’ in total length, they shall 
be “High Performance Interconnect” (HPI) cables with Ultra Low impedance characteristics 
at 10kHz and above.  
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B. Class 2 Control Cables:  Multi-conductor cable with copper conductors not smaller than 
No. 18 AWG, complying with Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables." 
 

C. Class 1 Control Cables:  Multi-conductor cable with copper conductors not smaller than 
No. 14 AWG, complying with Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables." 

 
PART 3 - EXECUTION 

 
3.1 INSTALLATION 

 
A. Comply with NECA 1. 

 
B. Install an OCPD or disconnect as required to comply with the UL listing of the SPD. 

 
C. Install SPDs with conductors between suppressor and points of attachment as short and 

straight as possible and adjust circuit-breaker positions to achieve shortest and straightest 
leads.  Do not splice and extend SPD leads unless specifically permitted by manufacturer.  
Do not exceed manufacturer's recommended lead length.  Do not bond neutral and ground.  
If installed lead length exceeds 10’, SPD manufacturer shall provide a low impedance cable 
that improves the installed performance. 
 

D. Use crimped connectors and splices only.  Wire nuts are unacceptable. 
 

E. Wiring: 
 

1. Power Wiring:  Comply with wiring methods in Section 260519 "Low-Voltage 
Electrical Power Conductors and Cables." 

2. Controls:  Comply with wiring methods in Section 260519 "Low-Voltage Electrical 
Power Conductors and Cables." 

 
3.2 FIELD QUALITY CONTROL 

 
A. Contractor shall perform the following tests and inspections with the assistance of a factory-

authorized service representative. 
 

1. Compare equipment nameplate data for compliance with Drawings and 
Specifications. 

2. Inspect anchorage, alignment, grounding, and clearances. 
3. Verify that electrical wiring installation complies with manufacturer's written 

installation requirements. 
 

B. An SPD will be considered defective if it does not pass tests and inspections. 
 

C. Prepare test and inspection reports. 
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3.3 SYSTEM TESTING 
 

A. Upon completion of installation, provide the start-up and testing services of a factory-
authorized and factory-trained local service representative.  The tests shall include: 

 
1. Off-line Testing: Impulse injection to verify the system tolerances as well as 

verification of proper facility neutral-to-ground bond.  Compare field test results to 
factory benchmark test parameters supplied with each individual unit. 

2. On-line Testing: Verify that suppression and filtering paths are operating with 100% 
protection as well as verification of proper facility neutral-to-ground bond by 
measuring neutral-to-ground current and voltage and by visual inspection. 

3. Voltage measurements from Line-to-Ground (L-G), Line-to-Neutral (L-N), Line-to-
Line (L-L), and Neutral-to-Ground (N-G), taken at the time of the testing procedure. 

 
3.4 DOCUMENTATION AND REPORTING 

 
A. Record results of field testing and compare to factory benchmark test parameters supplied 

with each individual surge protective device.  Indicate that the integrity of neutral-to-ground 
bonds were verified through testing and visual inspection, and that grounding bonds were 
observed to be in place. 
 

B. Submit to the Owner’s representative and to the Architect/Engineer copies of the startup 
test results and the factory benchmark testing results for confirmation of proper 
suppression filter system function, as required by this section.  Provide the number of 
copies as required by Division One and the Electrical General Provisions section; and three 
copies where not otherwise specified. 

 
END OF SECTION 264313 
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SECTION 265100 
LIGHTING FIXTURES 

 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. The general provisions of the Contract, including the Conditions of the Contract (General, 
Supplementary, and other Conditions) as appropriate, apply to the Work specified in this 
Section. 

 
B. Refer to other Electrical specifications, as well as the Specifications for the other various 

trades and materials and be thoroughly familiar with all provisions regarding electrical work. 
 
1.2 GENERAL 

 
A. The Contractor shall furnish and install lighting fixtures and accessories as shown on the 

drawings and/or described herein.   
 

B. Unless otherwise specified, lighting fixtures shall be permanently installed and connected 
to the wiring system. 
 

C. The Contractor shall support each new fixture independently, from the building structure.  
Ceiling framing members shall not be used to support fixtures except in specific areas 
where ceiling supports for this purpose have been specified elsewhere in these 
specifications. 
 

D. Catalog numbers scheduled on the drawings or descriptions of lighting fixtures contained 
herein may indicate fixture compatibility with certain types of ceiling construction.  The 
Contractor shall determine exact type of ceilings actually to be furnished in each area and 
shall obtain fixtures to suit, deviating from specified catalog numbers or descriptions only 
where necessary, and only to the extent necessary to insure fixture-ceiling compatibility.  
The Contractor shall notify the Architect/Engineer in writing where such changes are to be 
made.  Contractor shall clean all lighting fixtures of dirt and debris upon completion of 
project prior to requesting substantial completion inspection. 
 

E. Incandescent fixtures for recessed locations shall have a thermal cutout and be installed 
in accordance with manufacturer's requirements and in accordance with NEC. 
 

F. Unless noted otherwise on the drawings, lamps installed in each fixture shall be of the type 
specifically recommended by the manufacturer of the fixture for use in the fixture.  Fixtures 
shall not be wired with or have any parts constructed using asbestos materials. 
 

G. All requests for prior approval shall contain the following: 
 
1. Photometric data for each fixture being submitted. 
2. For all exterior lighting, point by point foot candle levels shall be submitted.  

(Exception: Wall packs, ground mounted flood lights, landscape lighting). 
3. Listing of all deviations of fixtures proposed as compared to fixtures specified. 
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4. For interior lighting point by point foot-candle levels shall be submitted for typical 
interior spaces (offices, classrooms, corridors) and for spaces with indirect and/or 
specialty lighting. 

PART 2 - PRODUCTS 
 
2.1 EMERGENCY BATTERY PACKS 
 

A. Emergency battery packs shall be provided and installed in all fixtures denoted by the letter 
“E” appearing at the end of the fixture type designation and where required in the light 
fixture schedule.  Emergency battery packs shall be installed in the ballast/driver housing 
(not on top of the fixture) of the fixture(s) unless specifically noted otherwise on the 
drawings. 
 

B. At the contractor’s option, a central inverter (or multiples thereof) may be provided in the 
electrical room(s) to provide emergency lighting as indicated. If contractor elects to 
implement this option, they shall be responsible for providing the appropriate sub-feed 
breaker in the lighting distribution panel as well as all required sub-feed circuitry. Any and 
all required generator transfer devices (GTD’s) shall be provided at no additional costs. All 
required branch emergency circuitry shall be provided as well as all branch circuit 
overcurrent protective devices required in the central inverter(s). As part of the lighting 
submittal package, fixture supplier shall provide connection diagrams indicating installation 
requirements for the emergency lighting system showing all switching, inverters (battery 
packs), GTDs, etc.… required for a complete and fully operational emergency lighting 
system. 

 
C. Operation of the fixture shall be as follows: 

 
Normal A/C Power Switch Position  Operation of Lamps/LED’s 
 On   On  All lamps/LED’s operating 
 On   Off  All lamps/LED’s off 
 Off   On  Emergency Lamps/LED’S all 

    operating 
 Off   Off  Emergency Lamps/LED’s all 

    operating 
 

D. Emergency operation of the light fixture shall provide a minimum total lamp output of 1200 
lumens for a minimum time period of ninety (90) minutes. 
 

E. Emergency battery packs shall be as manufactured by Bodine, Iota Engineering Co., or 
approved equivalent. 

 
F. The Contractor shall be responsible for any additional wiring, conduit, labor, etc., to provide 

the emergency lighting system specified at no additional cost to the Owner.  This includes 
running of a continuously energized conductor to each and every battery pack. 
 

2.2 LED FIXTURES 
 
A. Manufacturers of LED luminaires shall demonstrate a suitable testing program 

incorporating high heat, high humidity and thermal shock test regimens to ensure system 
reliability and to substantiate lifetime claims. 
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B. The use of IESNA LM-80 data to predict luminaire lifetime is not acceptable. 
 

C. At time of manufacture, electrical and light technical properties shall be recorded for each 
luminaire.  At a minimum, this should include lumen output, CCT, and CRJ.  Each luminaire 
shall utilize a unique serial numbering scheme.  Technical properties must be made 
available for a minimum of 5 years after the date of manufacture. 
 

D. Luminaires shall be provided with a full, non-pro-rated, non-limited, 5-year warranty 
covering LEDs, drivers, paint and mechanical components. 
 
1. Each luminaire shall consist of an assembly that utilizes LEDs as the light source.  

In addition, a complete luminaire shall consist of a housing, LED array and 
electronic driver (power supply). 

2. The rated operating temperature range shall be 30°C to +40°C. 
3. Each luminaire is capable of operating above 100°F° (37°C), but not expected to 

comply with photometric requirements at elevated temperatures. 
4. Photometry must be compliant with IESNA LF-79 and shall be conducted at 25°C 

ambient temperature. 
5. The individual LEDs shall be constructed such that a catastrophic loss or the failure 

of one LED will not result in the loss of the entire luminaire. 
6. Luminaire shall be constructed such that LED modules may be replaced or 

repaired without replacement of whole luminaire. 
7. Each luminaire shall be listed with Underwriters Laboratory, Inc. under UL 1598 

for luminaires, or an equivalent standard from a nationally recognized testing 
laboratory. 

8. Power Consumption:  Maximum power consumption allowed for the luminaire shall 
be determined by application.  The luminaire shall not consume power in the off 
state. 

9. Operation Voltage:  The luminaire shall operate from a 60 HZ ± 3HZ AC line over 
a voltage ranging from 108 VAC to 305 VAC.  The fluctuation of line voltage shall 
have no visible effect on the luminous output. 

10. Power Factor:  The luminaire shall have a power factor of 0.90 or greater. 
11. THD:  Total harmonic distortion (current and voltage) induced into an AC power 

line by a luminaire shall not exceed 20 percent. 
12. Surge Suppression:  The luminaire onboard circuitry shall include fused surge 

protection devices (SPD) to withstand high repetition noise transients as a result 
of utility line switching, nearby lightning strikes, and other interference.  The SPD 
shall protect the luminaire from damage and failure for common mode transient 
peak voltages up to 10 kV (minimum) and transient peak currents up to 5 kA 
(minimum) SPD shall conform to UL 1449 depending on the components used in 
the design.  SPD performance shall be tested per the procedures in ANSI/IEEE 
C62.41-1992 (or current edition for category C (standard).  The SPD shall fail in 
such a way as the luminaire will no longer operate.  The SPD shall be field 
replaceable. 

13. Each luminaire shall have integral UL Listed Class II power supplies.  Class I power 
supplies will not be acceptable. 

14. Operational Performance:  The LED circuitry shall prevent visible flicker to the 
unaided eye over the voltage range specified above. 

15. RF Interference:  LED drivers must meet Class A emission limits referred in 
Federal Communications Commission (FCC) Title 47, Subpart B, Section 15 
regulations concerning the emission of electronic noise. 
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16. Drivers shall have a Class A sound rating. 
17. Illuminance:  The illuminance shall not decrease by more than 30% over the 

expected operating life.  The measurements shall be calibrated to standard 
photopic calibrations. 

18. Light Color Quality:  The luminaire shall have a correlated color temperature (CCT) 
range of 3800K to 4200K.   The color rendition index (CRI) shall be 80 or greater.  
Binning of LEDS shall conform to ANSI/G.NEMA SSL 3-2010. 

19. Backlight –Uplight-Glare:  the luminaire shall not allow more than 10 percent of the 
rated lumens to project above 80 degrees from vertical.  The luminaire shall not 
allow more than 2.5 percent of the rated lumens to project above 90 degrees from 
vertical.  Backlight and Glare ratings as per fixture schedule and calculated per 
IESNA TM-15. 

20. The thermal management (of the heat generated by the LEDs) shall be of sufficient 
capacity to assure proper operation of the luminaire over the expected useful life. 

21. The LED manufacturer’s maximum thermal pad temperature for the expected life 
shall not be exceeded. 

22. Thermal management shall be passive by design.  The use of fans or other 
mechanical devices shall not be allowed. 

23. The luminaire shall have a minimum heat sink surface such that LED 
manufacturer’s maximum junction temperature is not exceeded at maximum rated 
ambient temperature. 

24. The heat sink shall be aluminum. 
25. The luminaires shall be dimmable from 100 percent output to 0 percent output. 
26. Driver shall be integral to the fixture and field replaceable. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. All surface mounted fixtures shall be properly anchored so that all sides of the fixture are 
butted up against the mounting surface.  A minimum of two (2) anchors shall be used; 
however, where additional anchors are required to properly install fixture (all sides evenly 
spaced from ceiling), the Contractor shall provide and install them at no additional cost to 
the Owner.   

 
1. Anchor types shall be as follows: 

 
 Mounting Surface Material Anchor type 
 * Gypsum board (wall)  Toggle bolts or blocking with screws 
 Gypsum board (ceiling)  Expansion type anchor 
 Concrete/concrete block  Expansion type anchor 
 ** Wood   Screws 

 
 *Anchor type shall be determined in field by Architect/Engineer as dictated by   
  fixture   weight. 
 ** Any fixture installed on combustible material shall be installed on ½  
 minimum spacers unless prior approved, otherwise in writing by     
 Architect/Engineer. 
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B. All recessed fixtures in suspended ceiling shall be supported by a minimum of two (2) 
support wires, at opposite corners of the fixture.  Each support wire shall be continuous 
without splices to the building structure and separately anchored.  Fixture support wires 
shall support only the light fixture and not the ceiling.  Surface mounted fixtures installed 
on lay-in ceiling shall be supported as lay-in fixtures.  Refer to details for additional 
requirements. 

 
END OF SECTION 265100 



THIRD FLOOR RENOVATION OF  BID SET 
BLDG 29 LABORATORIES AT NIRC  CHASE MARSHALL ARCHITECTS 
NEW IBERIA, LOUISIANA  MARCH 10, 2026 
N/H GRANT NO. 1C06OD034041  CMA PROJECT #2025.040 

 
 
 

 
 
TELE/DATA RACEWAY SYSTEM  270500 - pg 1 of 2 
 

SECTION 270500 
TELE/DATA RACEWAY SYSTEM 

 
 

PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. The general provisions of the Contract, including the Conditions of the Contract (General, 

Supplementary, and other Conditions), as appropriate, apply to the Work specified in this 
Section. 

 
B. Refer to all Electrical specification sections, as well as the Specifications for the other 

various trades and materials and be thoroughly familiar with all provisions regarding 
electrical work. 

 
1.2 GENERAL 

 
A. Furnish and install a system of outlet boxes and empty conduit for a telephone raceway 

system as shown on the drawings and as specified herein. 
 
PART 2 - PRODUCTS 
 
2.1 OUTLET BOXES 
 

A. Outlet boxes shall be 4-11/16" square.   
 

B. Outlet boxes shall have raised covers with telephone outlet cover plate to match electrical 
device cover plate. 
 

2.2 CONDUIT 
 

A. Conduit runs shall be run concealed in walls from outlet box up through ceiling to four 
inches (4") above top of wall partition, turn ninety degrees using long radius ninety, and 
stop.  Provide and install a nylon bushing at ends of conduits. 

 
B. Leave a No. 14 fish wire in each conduit run.   

 
C. Conduit shall be 1" unless specified otherwise on the drawings. 

 
D. Install one (1) conduit from each outlet box to above ceiling. 

 
2.3 BACKBOARDS 
 

A. Contractor shall provide and install a system of backboards where shown on the plans.  
Backboards shall consist of one (1) 8' x 4' x 1" sheet of fire rated plywood painted to match 
adjacent walls.  Backboard shall be attached to wall using a minimum of ten (10) screws 
of sufficient length to permanently secure backboard to wall. 
 
 
 



THIRD FLOOR RENOVATION OF  BID SET 
BLDG 29 LABORATORIES AT NIRC  CHASE MARSHALL ARCHITECTS 
NEW IBERIA, LOUISIANA  MARCH 10, 2026 
N/H GRANT NO. 1C06OD034041  CMA PROJECT #2025.040 

 
 
 

 
 
TELE/DATA RACEWAY SYSTEM  270500 - pg 2 of 2 
 

2.4 SERVICE ENTRANCE 
 
A. Furnish and install two (2) 4" telephone service entrance conduits each with three (3) 1-

1/4” innerducts from main telephone equipment room to property line.  Refer to site plan. 
 

B. Furnish and install Two (2) 4" telephone service entrance conduits each with three (3) 1-
1/4” innerducts, from main CATV equipment room to property line.  Refer to site plan. 
 

PART 3 - EXECUTION 
 

3.1 Provide and install system raceways in accordance with cable, jack, patch panel manufacturer’s 
recommendations and requirements. 
 

 
END OF SECTION 270500 
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SECTION 273000 
AREA OF REFUGE/AREA OF RESCUE ASSISTANCE 

SIGNAL SYSTEM - DIGITAL (Series 4800 Audio/Visual Series) 
 
This document specifies Area of Refuge/Area of Rescue Assistance equipment for 
emergency signaling. This system provides voice communication that is initiated by 
depressing the call station button, transmitting the signal to a central control panel 
manufactured by Cornell Communications, Inc., Milwaukee, WI. 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 

 
A. Section Includes: Furnish, install, and wire all equipment associated 

with the installation of a Digital Area of Refuge/Area of Rescue Assistance Signal System 
designed for IBC-2012 and ADA (Americans with Disabilities Act) requirements. This work 
shall include a main control panel, an internal modem, remote call stations, power 
supply(s), outlet boxes, cables and wiring as shown on the drawings and as specified 
herein. 
 

1.2 SUBMITTALS 
 
A. General: Data sheets on all equipment being provided as well as recommended cable 

types. Internal control cabinet drawings showing internal block diagram connections shall 
be provided. Wiring diagrams showing typical field wiring connections, as well as single 
line floor plan indicating equipment locations, cable routings and quantities. 
 

B. Product Data: Submit product data, including manufacturer's (Specifications-Data) product 
sheet, for specified products. 

 
C. Shop Drawings: Submit shop drawings showing layout, profiles, and product components, 

including anchorage and accessories. Include cabling diagrams, wiring diagrams, station 
installation details, and equipment cabinet details. 

 
D. Quality Assurance Submittals: Submit the following: 
 

1. Test Reports: Certified test reports showing compliance with specified 
performance characteristics. 

2. Manufacturer's Instructions: Manufacturer's installation instructions. 
3. Manufacturer's Field Reports: Manufacturer's field reports specified herein. 

 
E. Closeout Submittals: Submit the following: 

 
1. Operation and Maintenance Data: Operation and maintenance data for installed 

products in accordance with Division 1 Closeout Submittals (Maintenance Data 
and Operation Data) Section. 

2. Warranty: Warranty documents specified herein. 
 

F. Project Closeout 
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1. A one-year maintenance contract offering continued factory authorized service of 
this system shall be provided as part of this contract. 

2. The contractor shall furnish manufacturer's manuals of the completed system 
including individual specifications sheets, schematics, inter-panel and intra-panel 
wiring diagrams. 
a. All information necessary for the proper maintenance and operation of the 

system must be included. 
b. Provide four copies. 

3. As built drawings that include changes to wiring, wiring designations, junction box 
labeling, and other pertinent information shall be supplied upon completion of the 
project. 

4. Provide a minimum of two (2) hours of in-service training with the system. 
a. These sessions shall be broken into segments that will facilitate the 

training of the system users in operating station equipment. 
b. Operating manuals and user’s guides shall be provided at the time of 

training. 
 

1.3 WARRANTY 
 
A. Project Warranty: Refer to Conditions of the Contract for project warranty provisions. 

 
B. Manufacturer's Warranty: Submit, for Owner's acceptance, manufacturer's standard 

warranty document executed by authorized company official. Manufacturer's warranty is in 
addition to, and not a limitation of, other rights Owner may have under Contract 
Documents. 

 
1. Warranty Period: [Specify term.] years commencing on the Date of Substantial 

Completion. 
2. All materials and installation shall be guaranteed to be free of defects in material 

and workmanship for one year after final acceptance of installation and tests. 
 

1.4 INSTALLATION STANDARDS 
 
A. The system shall be installed in accordance with the IBC-2009 and ADA (Americans with 

Disabilities Act) requirements. 
 

B. The completed system shall be in compliance with state and local electrical codes. 
 

C. All wiring shall test free from grounds and shorts. 
 
D. Install according to the manufacturer’s wiring diagrams. 
 
E. The 4800 Digital Emergency Communications System requires installation by factory 

trained authorized dealers/distributors, in accordance with ANSI/NFPA 70 National 
Electrical Code. and NFPA 72 Fire Alarm Code. 

 
F. Properly trained personnel, familiar with Telecommunications Industry Associations 568 

TIA/EIA standard, are required for proper installation. Failure to terminate the wiring 
correctly will cause damage to the system and void the warranty. 
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G. The 4800 Digital Emergency Communication System shall be installed in a controlled, 
indoor dry environment, with temperatures maintained between 55°F and 95°F. 

 
1.5 SYSTEM OPERATIONS 

 
A. Furnish, install, and place into operation a Digital Rescue Assistance System as indicated 

on the drawings and as specified herein. 
 

B. A common control panel shall be provided at the main building entrance or other location 
as authorized by local authority or the fire department where shown on the drawings to 
indicate light and tone signals from multiple remote call stations and allow voice 
communication. Optionally, up to four secondary panels can also be installed throughout 
the building to allow alternate locations to respond to a call for assistance. 

 
1. When the system is operational, a LED signals power on. 
2. When the remote call station switch is activated, a one shot tone is made at the 

call station and a LED is lit that is steady. The call is displayed digitally on the 
control panel(s) with a tone along with a display of the call and its location on a 40-
character LCD four line display. 

3. 3. When the alarm signal is answered by the control panel, the remote call station 
is signaled by the LED flashing that voice communication is initiated. 

4. Voice communication with the remote call station can then be initiated from the 
control panel via a handset. 

5. External modem connection to a public telephone system shall be provided after 
a programmable time delay. 

6. The system shall poll (supervise) all the call stations, control panels and field 
switches on a continuous basis at least every 200 seconds to identify line faults 
and defective equipment. Faults will be alerted and displayed at the control 
panel(s). 
 

PART 2 - PRODUCTS (RESCUE ASSISTANCE SYSTEM - DIGITAL) 
 
2.1 RESCUE ASSISTANCE-AUDIO/VISUAL EQUIPMENT 

 
A. Manufacturer: Cornell Communications, Inc. 

 
1. Contact: 7915 N 81st St., Milwaukee, WI 53223-3830; 
2. Telephone: 800- 558-8957; (414) 351-4660; Fax: (414) 351-4657 

 
2.2 PRODUCT SUBSTITUTIONS 

 
A. Substitutions: Equivalent Manufacturers, Systems and Components. 

 
2.3 CORNELL 4800 RESCUE ASSISTANCE-DIGITAL SYSTEM AND COMPONENTS 

 
A. Equipment 

 
1. This system shall consist of multiple remote call stations, which will communicate 

with one to five control panels and have access to an analog “POTS” telephone 
line for external alarm notification and two-way voice communication. Expansion 
Switches will also be utilized when the number of call stations exceeds eight. 
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2. The digital communication system is based on Ethernet/CobraNet technology. It 
consists of four primary components, a Control Panel, Call Station(s), Expansion 
Switch(es) and Power Supplies. In any given system there will be at least one 
Control Panel and between one and 255 Call Stations. The system will support a 
maximum of five Control Panels. For larger systems, Expansion Switches may be 
used. The Expansion Switch is based on the Control Panel hardware design. The 
Control Panel and Expansion Switch are eight port proprietary switches. The 
Control Panel and/or Expansion Switches power the Remote Call Stations. The 
system interconnects using standard CAT-5 cable. The Ethernet restriction of 
100m of cable between a Control Panel and/or Expansion Switch and endpoint 
applies. 

3. System also requires (1) Pair #16 AWG, stranded, non-shielded cable, from the 
PS to the Control Panels/Switches for power and (1) Pair #22 AWG, stranded, non-
shielded cable, circulating from the PS to all of the Power Detect (J9) connections 
on the Control Panel. 

 
B. Control Panel(s) 

 
1. When the system is operational, a LED signals power on. When the system is 

operating in battery power mode a different LED will be on. 
2. The main control panel shall be a CORNELL Model A-4800M or remote control 

panel shall be a CORNELL Model A-4800R, with capacity for 255 zones utilizing 
Ethernet/CobraNet technology. The panel can be surface mounted at the Main Fire 
Department Entrance to the building or other location as authorized by the local 
authority or fire department.  
a. Verify locations with the Local Fire Marshal and the Architect. 

3. A LCD display shall display the first three zones in alarm status. Up to 255 zones 
can be seen via a scroll button. 
a. Each zone alarm will be identified by a building identifier, the floor location, 

and the description of the area. 
b. In the case of an electrical fault: a system fault LED light on the control 

panel shall illuminate, the fault location will be shown on the LCD display 
and the alarm shall emit a repeating sound. 

4. An audible alarm shall be mounted on the annunciator panel, which will emit a 
minimum sound level of 90 db at 30 cm when a remote zone station calls. 
a. Depressing the select zone switch will answer a call and open the intercom 

line to the first zone displayed. You can talk to the zone via the handset, 
which operates in full duplex mode. 

b. Depressing the select switch again will end the call, change the call status 
to answered, move the next call to the first line of the display, which allows 
you to repeat step 4 above answering the next call. 

c. If you desire to review all calls: press the scroll button to step through the 
list of calls. 

5. The control panel shall have operating directions as well as both alarm and voice 
mute buttons. 

6. The power supply shall be a 24VDC emergency battery backup, CORNELL model 
B-5243B or B-5248A. Additional power supplies may be required for larger 
systems. 

7. The internal modem will place a call to a designated location via a dedicated 
Analog “POTS” telephone line to notify them of the alarm after a user programmed 
delay to allow for local response. 
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8. The system will be configured via a USB flash drive and laptop computer. 
9. Raw call data can be optionally logged via the RS-232 terminal interface to a 

device such as a laptop or desktop computer. 
 

C. Remote Call Stations 
 
1. The remote call station shall be CORNELL Model 4800V, with a momentary switch, 

microphone, and loudspeaker utilizing Ethernet/CobraNet technology. 
2. The station shall have hands free voice communication with the control panel. 
3. The station shall have silk-screened operating instructions. 
4. The Cornell Model 4800V shall be Vandal Resistant. The standard two gang 

mounting plate can be flush or surface mounted and incorporates heavy-duty 
switches and speakers along with stainless steel plates. 
 

D. Field Switches 
 
1. The field switch shall be CORNELL Model ES-4808 with 8 ports utilizing 

Ethernet/CobraNet proprietary technology. 
 

2.4 SOURCE QUALITY 
 
A. Source Quality: Obtain rescue assistance equipment and system from a single 

manufacturer. 
 
PART 3 - EXECUTION 
 
3.1 MANUFACTURER'S INSTRUCTIONS 

 
A. Compliance: Comply with manufacturer's product data, including product technical 

bulletins, product catalog installation instructions, and product carton instructions for 
installation. 
 

3.2 EXAMINATION 
 
A. Site Verification of Conditions: Verify substrate conditions, which have been previously 

installed under other sections, are acceptable for product installation in accordance with 
manufacturer's instructions. 
 

3.3 INSTALLATION 
 
A. Cabling Requirements 

 
1. Wiring from the control panel to secondary control panels, field switches and the 

call stations shall be industry standard CAT-5 cable. 
2. Power requires (1) Pair #16 AWG, stranded, non-shielded cable, from the PS to 

the Control Panels/Switches for power and (1) Pair #22 AWG, stranded, non-
shielded cable, circulating from the PS to all of the Power Detect (J9) connections 
on the Control Panel. 

3. Verify cable types with the Rescue Assistance System Manufacturer. 
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B. Rescue Assistance Signal System - Audio/Visual Installation 
 
1. Complete system shall be installed in strict accordance with manufacturer's 

recommendations. 
2. Wiring shall be installed in raceways throughout the building. 

a. Conduit, if required, shall be 1/2" minimum. Depending upon local building 
codes, plenum rated or fire rated cable may be required. 
 

3.4 FIELD QUALITY REQUIREMENTS 
 
A. Site Tests (Post Installation Testing): Checkout final connections to the system shall be 

made by a factory technician authorized by the manufacturer of the products installed. 
 
1. Factory authorized technicians shall demonstrate operation of the complete 

system and each major component to the staff. 
2. 2. System field wiring diagrams shall be provided to the subcontractor by the 

manufacturer prior to installation. 
 

B. Inspection: Perform a complete functional test of the system upon completion of the 
installation and instruct the staff in the operation and maintenance of the system. 
 

3.5 CLEANING 
 
A. Cleaning: Repair or replace damaged installed products. Remove construction debris from 

project site and legally dispose of debris. 
 
 

END OF SECTION 273000 
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SECTION 283110 
INTELLIGENT COMMUNICATING FIRE DETECTION 

SYSTEM (FIRE WARDEN 100) 
 
 
PART 1 - GENERAL 
 
1.1 DESCRIPTION: 
 

A. This section of the specification includes the furnishing, installation, connection and testing 
of the microprocessor controlled, intelligent reporting fire alarm equipment required to form 
a complete, operative, coordinated system. It shall include, but not be limited to, alarm 
initiating devices, alarm notification appliances, Fire Alarm Control Panel (FACP), auxiliary 
control devices, annunciators, and wiring as shown on the drawings and specified herein. 

 
B. The fire alarm system shall comply with requirements of NFPA Standard No. 72 for Remote 

Station Protected Premises Signaling Systems except as modified and supplemented by 
this specification. The system field wiring shall be supervised either electrically or by 
software-directed polling of field devices. 

 
1. The Secondary Power Source of the fire alarm control panel will be capable of 

providing at least 4 hours of backup power with the ability to sustain 30 minutes in 
alarm at the end of the backup period. 

 
C. The fire alarm system shall be manufactured by an ISO 9001 certified company and meet 

the requirements of BS EN9001: ANSI/ASQC Q9001-1994. 
 

D. The FACP and peripheral devices shall be manufactured 100% by a single U.S. 
manufacturer (or division thereof). 

 
E. Underwriters Laboratories Inc. (UL) - USA: 

 
1. No. 38 Manually Actuated Signaling Boxes 
2. No. 50 Cabinets and Boxes 
3. No. 864 Control Units for Fire Protective Signaling Systems 
4. No. 268 Smoke Detectors for Fire Protective Signaling Systems 
5. No. 268A Smoke Detectors for Duct Applications 
6. No. 346 Waterflow Indicators for Fire Protective Signaling Systems 
7. No. 464 Audible Signaling Appliances 
8. No. 521 Heat Detectors for Fire Protective Signaling Systems 
9. No. 1971 Visual Notification Appliances 

 
F. The installing company shall employ NICET (minimum Level III Fire Alarm Technology) 

technicians on site to guide the final check-out and to ensure the systems integrity. 
 
1.2 SCOPE 
 

A. An intelligent, microprocessor-controlled, fire alarm detection system shall be installed in 
accordance to the project specifications and drawings. 
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B. Basic Performance: 
 

1. Alarm, trouble and supervisory signals from all intelligent reporting devices shall 
be encoded on NFPA Style 4 (Class B), NFPA Style 6 (Class A) or NFPA 7 (Class 
A) Signaling Line Circuits (SLC). 

2. Initiation Device Circuits (IDC) shall be wired Class B (NFPA Style B) or Class A 
(NFPA Style D) as part of an addressable device connected by the SLC Circuit. 

3. Notification Appliance Circuits (NAC) shall be wired Class B (NFPA Style Y) or 
Class A (NFPA Style Z) as part of an addressable device connected by the SLC 
Circuit. 

4. All circuits shall be power-limited, UL864 9th edition requirements. 
5. A single ground fault or open circuit on the system Signaling Line Circuit shall not 

cause system malfunction, loss of operating power or the ability to report an alarm 
when wired NFPA Style 6/7. 

6. Alarm signals arriving at the main FACP shall not be lost following a primary power 
failure or outage of any kind until the alarm signal is processed and recorded. 

 
1.3 BASIC SYSTEM FUNCTIONAL OPERATION 
 

A. When a fire alarm condition is detected and reported by one of the system initiating devices, 
the following functions shall immediately occur: 

 
1. The system Alarm LED on the FACP shall flash. 
2. A local sounder with the control panel shall sound. 
3. A backlit 80-character LCD display on the FACP shall indicate all information 

associated with the fire alarm condition, including the type of alarm point and its 
location within the protected premises. 

4. In response to a fire alarm condition, the system will process all control 
programming and activate all system outputs (alarm notification appliances and/or 
relays) associated with the point(s) in alarm. 

 
1.4 SUBMITTALS 
 

A. General: 
 

1. Eight identical copies of all submittals shall be submitted to the Architect/Engineer 
for review. 

2. All references to manufacturer's model numbers and other pertinent information 
herein are intended to establish minimum standards of performance, function and 
quality. Equivalent compatible UL-listed equipment from other manufacturers may 
be substituted for the specified equipment as long as the minimum standards are 
met. 

3. For equipment other than that specified, the contractor shall supply proof that such 
substitute equipment equals or exceeds the features, functions, performance, and 
quality of the specified equipment. This submission shall occur a minimum of ten 
working days prior to bid and shall comply with all requirements for prior approval 
as specified in Section 16001 - Electrical General Provisions.  Equivalent 
equipment (compatible UL Listed) from other manufacturers may be substituted 
for the specified equipment as long as the minimum standards are met. 
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B. Prior Approvals: 
 

1. All submissions for prior approvals shall include the following information as a 
minimum. 
a. Standard Manufacturer’s cut sheets on every piece of equipment to be 

provided as part of this project.  Cut sheets shall indicate performance, 
physical sizes, construction materials, expand ability, etc. 

b. Listing of all differences (deficiencies and betterment) between the 
proposed system and the specified system. 

c. Any other supporting information required to demonstrate equivalency to 
system specified. 

 
C. Shop Drawings: 

 
1. Contractor shall be responsible for submitting printed copies through the 

Architect/Engineer for review and obtaining approval from the Authority Having 
Jurisdiction (AHJ) for installation of the Fire Alarm System.  Submittal to the State 
Fire Marshal shall occur after Contractor has obtained a "No Exceptions Taken", 
or "Make Corrections Noted" comment on Fire Detection and Alarm System Shop 
Drawings from the Architect/Engineer.  No payment will be made to the contractor 
for any fire alarm system work until submittal is forwarded to the AHJ for approval.  
All submittals to the Architect/Engineer shall include the following as a minimum: 
a. System Riser Diagram - include all devices and components of the system 

by zone, group, or individual device.  Each device shall be labeled 
indicating location in the facility. 

b. System Wiring Diagram - Include diagrams for equipment and for system 
with all terminals and interconnections identified.  Make all diagrams 
specific to this project and distinguish between field and factory wiring. 

c. System Component Data Sheets - Indicating current draw-in alarm mode 
and in standby mode.  Also submit component data sheets to indicate UL 
compatibility with system and compatibility with rest of system.  Indicate 
all applicable data by highlighting on ALL submittal booklets. 

d. Zone Designations, group(s) or individual device(s). 
e. Battery Load Calculations for sizing battery for twenty-four (24) hours of 

continuous system operation in standby mode followed by five (5) minutes 
of continuous full evacuation alarm condition (fifteen (15) minutes of 
continuous full evacuation alarm if a voice evacuation alarm system is 
present in the system.)  Calculations shall be on equipment manufacturer's 
standard form and shall clearly indicate capacity of batteries proposed to 
be installed. 

f. Master list of system components by model number, description, and 
quantity of each. 

g. Shop Drawings showing details of graphic annunciator 
h. Device Address List 
i. Annunciator Lay-out, configurations. 
j. Review Application - Contractor's portion completed 
k. Review Application Fee - If Required  
l. Blueline or xerox copies of plans complying with the following criteria: 

i. Drawn to scale 
ii. Identify each room or area 
iii. Show all system components, identifying each  
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iv. Show all exits, door swings, ceiling height, light fixtures, exit lights 
(with direction arrows), HVAC openings in ceilings, whether 
ceilings are sloped or flat, and show all projections 0’-4” below 
ceilings 

v. Shall not have Architect’s/Engineer’s titlebox and/or professional 
stamp 

vi. No markings showing additions, deletions or revisions after copies 
are made 

vii. Highlight in yellow or blue all system components 
viii. Proposed conductor routings 
ix. Includes north arrow 
x. Graphic scale 

m. Statement on type of system - must be one of the following: 
i. Local 
ii. Auxiliary 
iii. Remote Station 
iv. Proprietary 

n. Description of this project’s specific Sequence of Operation. 
o. Description of wiring. 
p. Designation of type 
q. Color of insulation 

2. Manufacturer's certificate certifying supplier is an authorized factory representative 
along with mileage distance of office to job site. 

3. Certificate showing that supplier/installer is licensed by the State Fire Marshal's 
Office to install, modify and maintain fire detection and alarm system. 

 
D. Be aware that State Fire Marshal requirements do not allow work to occur on any portion 

of the fire alarm system prior to receipt of their approval on shop drawings. 
 

E. Manuals: 
 

1. Submit simultaneously with the shop drawings, complete operating and 
maintenance manuals listing the manufacturer's name(s), including technical data 
sheets. 

2. Wiring diagrams shall indicate internal wiring for each device and the 
interconnections between the items of equipment. 

3. Provide a clear and concise description of operation that gives, in detail, the 
information required to properly operate the equipment and system. 

 
F. Software Modifications 

 
1. Provide the services of a qualified technician to perform all system software 

modifications, upgrades or changes.  Response time of the technician to the site 
shall not exceed 4 hours. 

2. Provide all hardware, software, programming tools and documentation necessary 
to modify the fire alarm system on site. Modification includes addition and deletion 
of devices, circuits, zones and changes to system operation and custom label 
changes for devices or zones. The system structure and software shall place no 
limit on the type or extent of software modifications on-site. Modification of software 
shall not require power-down of the system or loss of system fire protection while 
modifications are being made. 
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G. Certifications: 
 

1. Together with the shop drawing submittal, submit a certification from the major 
equipment manufacturer indicating that the proposed supervisor of the installation 
and the proposed performer of contract maintenance is an authorized 
representative of the major equipment manufacturer. Include names and 
addresses in the certification. 
 

1.5 GUARANTY: 
 

A. All work performed, and all material and equipment furnished under this contract shall be 
free from defects and shall remain so for a period of at least one (1) year from the date of 
acceptance. The full cost of maintenance, labor and materials required to correct any 
defect during this one-year period shall be included in the submittal bid. 

 
1.6 APPLICABLE STANDARDS AND SPECIFICATIONS: 
 

A. The specifications and standards listed below form a part of this specification. The system 
shall fully comply with the latest issue of these standards, if applicable. 

 
B. National Fire Protection Association (NFPA) - USA: 

 
1. No. 13 Sprinkler Systems 
2. No. 70 National Electric Code (NEC) 
3. No. 72 National Fire Alarm Code 
4. No. 101 Life Safety Code 

 
C. The system and its components shall be Underwriters Laboratories, Inc. listed under the 

appropriate UL testing standard as listed herein for fire alarm applications and the 
installation shall be in compliance with the UL listing. 
 

D. Local and State Building Codes. 
 

E. All requirements of the Authority Having Jurisdiction (AHJ). 
 
1.7 APPROVALS: 
 

A. The system shall have proper listing and/or approval from the following nationally 
recognized agencies:  

 
1. UL Underwriters Laboratories Inc 
2. ULC Underwriters Laboratories Canada 
3. FM Factory Mutual 
4. MEA Material Equipment Acceptance (NYC) 
5. CSFM California State Fire Marshal 

 
PART 2 - PRODUCTS 
 
2.1 EQUIPMENT AND MATERIAL, GENERAL: 
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A. All equipment and components shall be new, and the manufacturer's current model. The 
materials, appliances, equipment, and devices shall be tested and listed by a nationally 
recognized approvals agency for use as part of a fire protective signaling system, meeting 
the National Fire Alarm Code. 

 
B. All equipment and components shall be installed in strict compliance with manufacturers' 

recommendations. Consult the manufacturer's installation manuals for all wiring diagrams, 
schematics, physical equipment sizes, etc., before beginning system installation. 

 
C. All equipment shall be attached to walls and ceiling/floor assemblies and shall be held 

firmly in place (e.g., detectors shall not be supported solely by suspended ceilings). 
Fasteners and supports shall be adequate to support the required load. 

 
2.2 CONDUIT AND WIRE: 
 

A. Conduit: 
 

1. Conduit shall be in accordance with The National Electrical Code (NEC), local and 
state requirements. 

2. All wiring shall be installed using conduit in un-accessible spaces and/or where 
exposed and j-hooks in accessible spaces. Conduit fill shall not exceed 40 percent 
of interior cross-sectional area where three or more cables are contained within a 
single conduit. 

3. Cable must be separated from any open conductors of power, or Class 1 circuits, 
and shall not be placed in any conduit, junction box or raceway containing these 
conductors, per NEC Article 760-55. 

4. Wiring for 24-volt DC control, alarm notification, emergency communication and 
similar power-limited auxiliary functions may be run in the same conduit as 
initiating and signaling line circuits. All circuits shall be provided with transient 
suppression devices, and the system shall be designed to permit simultaneous 
operation of all circuits without interference or loss of signals. 

5. Conduit shall not enter the fire alarm control panel, or any other remotely mounted 
control panel equipment or backboxes, except where conduit entry is specified by 
the FACP manufacturer. 

6. Conduit shall be 3/4-inch (19.1 mm) minimum. 
 

B. Wire: 
 

1. All fire alarm system wiring shall be new. 
2. Wiring shall be in accordance with local, state and national codes (e.g., NEC Article 

760) and as recommended by the manufacturer of the fire alarm system. Number 
and size of conductors shall be as recommended by the fire alarm system 
manufacturer, but not less than 18 AWG (1.02 mm) for Initiating Device Circuits 
and Signaling Line Circuits, and 14 AWG (1.63 mm) for Notification Appliance 
Circuits. 

3. All wire and cable shall be listed and/or approved by a recognized testing agency 
for use with a protective signaling system. 

4. Wiring used for the multiplex communication circuit (SLC) shall be twisted and 
support a minimum wiring distance of 10,000 feet when sized at 12 AWG. The 
design of the system shall permit use of IDC and NAC wiring in the same conduit 
with the SLC communication circuit. Shielded wire shall not be required. 
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5. All field wiring shall be electrically supervised for open circuit and ground fault. 
6. The fire alarm control panel shall be capable of T-tapping Class B (NFPA Style 4) 

Signaling Line Circuits (SLCs). Systems which do not allow or have restrictions in, 
for example, the amount of T-taps, length of T-taps etc., is not acceptable. 

 
C. Terminal Boxes, Junction Boxes and Cabinets: 

 
1. All boxes and cabinets shall be UL listed for their use and purpose. 

 
D. The fire alarm control panel shall be connected to a separate dedicated branch circuit, 

maximum 20 amperes. This circuit shall be labeled at the main power distribution panel as 
FIRE ALARM. Fire alarm control panel primary power wiring shall be 12 AWG. The control 
panel cabinet shall be grounded securely to either a cold-water pipe or grounding rod. The 
control panel enclosure shall feature a quick removal chassis to facilitate rapid replacement 
of the FACP electronics. 

 
1. The FACP shall be capable of coding Notification Appliance Circuits in March Time 

Code (120 PPM), Temporal (NFPA 72), and California Code. Main panel 
notification circuits (NACs 1 & 2) shall also automatically synchronize any of the 
following manufacturer's notification appliances connected to them: System 
Sensor, Wheelock, or Gentex with no need for additional synchronization modules. 

 
2.3 MAIN FIRE ALARM CONTROL PANEL: 
 

A. The FACP shall be a NOTIFIER NFW2-100 (FireWarden-100-2) and shall contain a 
microprocessor-based Central Processing Unit (CPU). The CPU shall communicate with 
and control the following types of equipment used to make up the system: intelligent 
addressable smoke and thermal (heat) detectors, addressable modules, printer, 
annunciators, and other system-controlled devices. 

 
B. Operator Control 

 
1. Acknowledge Switch: 

a. Activation of the control panel Acknowledge switch in response to new 
alarms and/or troubles shall silence the local panel piezo electric signal 
and change the alarm and trouble LEDs from flashing mode to steady-ON 
mode. If multiple alarm or trouble conditions exist, depression of this 
switch shall advance the 80-character LCD display to the next alarm or 
trouble condition. 

b. Depression of the Acknowledge switch shall also silence all remote 
annunciator piezo sounders. 

2. Alarm Silence Switch:  
a. Activation of the alarm silence switch shall cause all programmed alarm 

notification appliances and relays to return to the normal condition after an 
alarm condition. The selection of notification circuits and relays that are 
silenceable by this switch shall be fully field programmable within the 
confines of all applicable standards. The FACP software shall include 
silence inhibit and auto-silence timers. 

3. Alarm Activate (Drill) Switch: 
a. The Alarm Activate switch shall activate all notification appliance circuits. 

The drill function shall latch until the panel is silenced or reset. 
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4. System Reset Switch:  
a. Activation of the System Reset switch shall cause all electronically-latched 

initiating devices, appliances, or software zones, as well as all associated 
output devices and circuits, to return to their normal condition. 

 
5. Lamp Test: 

a. The Lamp Test switch shall activate all system LEDs and light each 
segment of the liquid crystal display. 

 
C. System Capacity and General Operation 

 
1. The control panel shall provide, or be capable of, expansion to 198 

intelligent/addressable devices. 
2. The control panel shall include Form-C Alarm, Trouble and Supervisory relays 

rated at a minimum of 2.0 amps @ 30 VDC. It shall also include programmable 
Notification Appliance Circuits (NACs) capable of being wired as Class B (NFPA 
Style Y) or Class A (NFPA Style Z). 

3. The fire alarm control panel shall include an operator interface control and 
annunciation panel that shall include a backlit Liquid Crystal Display (LCD), 
individual color-coded system status LEDs, and an alphanumeric keypad for the 
field programming and control of the fire alarm system. 

4. All programming or editing of the existing program in the system shall be achieved 
without special equipment and without interrupting the alarm monitoring functions 
of the fire alarm control panel. The system shall be fully programmable, 
configurable, and expandable in the field without the need for special tools, PROM 
programmers or PC based programmers. It shall not require replacement of 
memory ICs to facilitate programming changes.  The control unit will support the 
ability to upgrade its operating program using FLASH memory technology.  The 
unit shall provide the user with the ability to program from either the included 
keypad, a standard PS2-style PC keyboard or from a computer running 
upload/download software. 

5. The system shall allow the programming of any input to activate any output or 
group of outputs. Systems which have limited programming (such as general 
alarm), have complicated programming (such as a diode matrix), or REQUIRE a 
laptop personal computer are not considered suitable substitutes. 

6. The FACP shall provide the following features: 
a. Drift compensation to extend detector accuracy during the accumulation 

of dust and foreign material. 
b. Detector sensitivity test, meeting requirements of NFPA 72, Maintenance 

alert, with two levels (maintenance alert/maintenance urgent), to warn of 
excessive smoke detector dirt or dust accumulation. 

c. The ability to display or print system reports. 
d. Alarm verification. 
e. Positive Alarm Sequence (PAS pre-signal), meeting NFPA 72 (2002 

Edition) 6.8.1.3 requirements. 
f. Rapid manual station reporting. 
g. Non-alarm points for general (non-fire) control. 
h. Periodic detector test, conducted automatically by the software. 
i. Walk test, with a check for two detectors set to same address. 
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7. The FACP shall be capable of coding Notification Appliance Circuits in March Time 
Code (120 PPM), Temporal (NFPA 72 A-2-2.2.2), and California Code. Main panel 
notification circuits (NACs 1 & 2) shall also automatically synchronize the following 
manufacturer's notification appliances connected to them: System Sensor, 
Wheelock, or Gentex with no need for additional synchronization modules. 

 
D. Central Microprocessor 

 
1. The microprocessor shall be a state-of-the-art, high speed, 16-bit RISC device and 

it shall communicate with, monitor, and control all external interfaces. It shall 
include an EPROM for system program storage, non-volatile memory for building-
specific program storage, and a "watch dog" timer circuit to detect and report 
microprocessor failure. 

2. The microprocessor shall contain and execute all specific actions to be taken in 
the condition of an alarm. Control programming shall be held in non-volatile 
programmable memory and shall not be lost even if system primary and secondary 
power failure occurs. 

3. The microprocessor shall also provide a real-time clock for time annotation of 
system displays, printer, and history file. 

4. A special program check function shall be provided to detect common operator 
errors. 

5. An auto-programming capability (self-learn) shall be provided to quickly identify 
devices connected on the SLC and make the system operational. 

6. For flexibility and to ensure program validity, an optional Windows (TM) based 
program utility shall be available. This program shall be used to off-line program 
the system with batch upload/download. This program shall also have a verification 
utility which scans the program files, identifying possible errors. It shall also have 
the ability to compare old program files to new ones, identifying differences in the 
two files to allow complete testing of any system operating changes. This shall be 
in incompliance with the NFPA 72 requirements for testing after system 
modification. 

 
E. Local Keyboard Interface 

 
1. In addition to an integral keypad, the fire alarm control panel will accept a standard 

PS2-style keyboard for programming, testing, and control of the system. The 
keyboard will be able to execute the system functions ACKNOWLEDGE, SIGNALS 
SILENCED, DRILL and RESET. 

 
F. Display  

 
1. The display shall provide all the controls and indicators used by the system 

operator and may also be used to program all system operational parameters. 
2. The display shall include status information and custom alphanumeric labels for all 

intelligent detectors, addressable modules, internal panel circuits, and software 
zones. 

3. The display shall contain an alphanumeric, text-type display and dedicated LEDs 
for the annunciation of AC POWER, FIRE ALARM, SUPERVISORY, TROUBLE, 
MAINTENANCE, ALARM SILENCED, DISABLED, BATTERY, and GROUND 
conditions. 
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4. The display keypad shall be part of the standard system and have the capability to 
command all system functions, entry of any alphabetic or numeric information, and 
field programming. Two different password levels shall be provided to prevent 
unauthorized system control or programming. 

5. The display shall include the following operator control switches: 
ACKNOWLEDGE, ALARM SILENCE, DRILL (alarm activate), and SYSTEM 
RESET. 

 
G. Signaling Line Circuit (SLC) 

 
1. The SLC interface shall provide power to and communicate with up to 99 intelligent 

detectors (ionization, photoelectric or thermal) and 99 intelligent modules (monitor 
or control) for a system capacity of 198 devices. Each SLC shall be capable of 
NFPA 72 Style 4, Style 6, or Style 7 (Class A or B) wiring. 

2. The CPU shall receive information from all intelligent detectors to be processed to 
determine whether normal, alarm, or trouble conditions exist for each detector. The 
software shall automatically compensate for the accumulation of dust in each 
detector up to allowable limits. The information shall also be used for automatic 
detector testing and for the determination of detector maintenance conditions. 

3. The detector software shall meet NFPA 72, Chapter 7 requirements and be 
certified by UL as a calibrated sensitivity test instrument. 

 
H. Serial Interfaces 

 
1. The system shall provide a means of interfacing to UL Listed Electronic Data 

Processing (EDP) peripherals using the EIA-232 communications standard. 
2. One EIA-232 interface shall be used to connect an UL-Listed 80-column printer. 

The printer shall communicate with the control panel using an interface complying 
with Electrical Industries Association standard EIA-232D. Power to the printer shall 
be 120 VAC @ 60 Hz. 

 
I. The control panel will have the capability of Reverse Polarity Transmission or connection 

to a Municipal Box for compliance with applicable NFPA standards. 
 

J. Digital Alarm Communicator Transmitter (DACT). The DACT is an interface for 
communicating digital information between a fire alarm control panel and a UL-Listed 
central station. 

 
1. The DACT shall be an integral component of the fire alarm control panel requiring 

no interconnecting wiring, plug-in module or supervisory circuitry.  
2. The DACT shall include connections for dual telephone lines (with voltage detect), 

per UL/NFPA/FCC requirements. It shall include the ability for split reporting of 
panel events up to two different telephone numbers. 

3. The DACT shall be completely field programmable locally from the control panel 
keypad or via PC software connected to the panel serial port. The DACT shall 
support upload/download of programming parameters from a remote location over 
a phone line using upload/download PC software. 

4. The DACT shall be capable of transmitting events in at least 15 different formats. 
This ensures compatibility with existing and future transmission formats. 

5. Communication shall include vital system status such as: 
a. Independent Zone (Alarm, trouble, non-alarm, supervisory) 
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b. Independent Addressable Device Status 
c. AC (Mains) Power Loss 
d. Low Battery and Earth Fault 
e. System Off Normal 
f. 12 and 24-Hour Test Signal 
g. Abnormal Test Signal (per UL requirements) 
h. EIA-485 Communications Failure 
i. Phone Line Failure 

6. The DACT shall support independent zone/point reporting when used in the 
Contact ID format. In this format, the DACT shall support the transmission of up 
addressable points with the system. This format shall enable the central station to 
have exact details concerning the location of the fire for emergency response. 

 
K. Enclosures: 

 
1. The control panel shall be housed in a UL-listed cabinet suitable for surface or 

semi-flush mounting. The cabinet and front shall be corrosion protected, given a 
rust-resistant prime coat, and manufacturer's standard finish. 

2. The back box and door shall be constructed of steel with provisions for electrical 
conduit connections into the sides and top.  

3. The door shall provide a key lock and shall provide for the viewing of all indicators. 
4. The cabinet shall accept a chassis containing the PCB and to assist in quick 

replacement of all the electronics including power supply shall require no more 
than two bolts to secure the panel to the enclosure back box. 

 
L. Field Charging Power Supply: The FCPS is a device designed for use as either a remote 

24-volt power supply or as a booster for powering Notification Appliances. 
 

1. The FCPS shall offer up to 8.0 amps (6.0 amps continuous) of regulated 24-volt 
power. It shall include an integral charger designed to charge 18.0-amp hour 
batteries. 

2. The Field Charging Power Supply shall have two input triggers. The input trigger 
shall be a Notification Appliance Circuit (from the fire alarm control panel) or a 
control relay. Four NAC outputs, wired NFPA Style Y or Z, shall be available for 
connection to the Notification devices. 

3. The FCPS shall optionally provide synchronization of all connected strobes or horn 
strobe combinations when System Sensor, Wheelock, or Gentex devices are 
installed. 

4. The FCPS shall function as a sync follower as well as a sync generator. 
5. The FCPS shall include a surface mount backbox. 
6. The Field Charging Power Supply shall include the ability to delay the reporting of 

an AC fail condition per NFPA requirements. 
7. The FCPS shall provide 24 VDC regulated and power-limited circuitry per 1995 UL 

standards. 
 

M. Power Supply: 
 

1. The main power supply for the fire alarm control panel shall provide up to 6.0 amps 
of available power for the control panel and peripheral devices.  

2. Provisions will be made to allow the audio-visual power to be increased as required 
by adding modular expansion audio-visual power supplies.  
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3. Positive-Temperature-Coefficient (PTC) thermistors, circuit breakers, or other 
over-current protection shall be provided on all power outputs. The power supply 
shall provide an integral battery charger or may be used with an external battery 
and charger systems. Battery arrangement may be configured in the field. 

4. The main power supply shall continuously monitor all field wires for earth ground 
conditions. 

5. The main power supply shall operate on 120 VAC, 60 Hz, and shall provide all 
necessary power for the FACP. 

 
N. Programmable Electronic Sounders: 

 
1. Electronic sounders shall operate on 24 VDC nominal.  
2. Electronic sounders shall be field programmable without the use of special tools, 

to provide slow whoop, continuous, or interrupted tones with an output sound level 
of at least 90 dBA measured at 10 feet from the device. 

3. Shall be flush or surface mounted as show on plans. 
4. Where shown to be installed outside, device shall be of the weatherproof design. 
5. Where installed surface mounted, provide factory backbox and/or backbox skirt so 

that edge of device does not overhang installation box. 
 

O. Strobe lights shall meet the requirements of the ADA, UL Standard 1971 and shall meet 
the following criteria: 

 
1. The maximum pulse duration shall be 2/10 of one second. 
2. Strobe intensity shall meet the requirements of UL 1971. 
3. The flash rate shall meet the requirements of UL 1971. 
4. Where shown to be installed outside, device shall be of the weatherproof design. 
5. Where installed surface mounted, provide factory backbox and/or backbox skirt so 

that edge of device does not overhang installation box. 
 

P. Audible/Visual Combination Devices: 
 

1. Shall meet the applicable requirements of Section A listed above for audibility. 
2. Shall meet the requirements of Section B listed above for visibility. 
3. Where shown to be installed outside, device shall be of the weatherproof design. 
4. Where installed surface mounted, provide factory backbox and/or backbox skirt so 

that edge of device does not overhang installation box. 
 

Q. Manual Fire Alarm Stations  
 

1. Manual fire alarm stations shall be non-code, double action, non-break glass type, 
equipped with key lock so that they may be tested without operating the handle.  

2. Stations must be designed such that after an actual activation, they cannot be 
restored to normal except by key reset.  

3. An operated station shall automatically condition itself so as to be visually 
detected, as operated, at a minimum distance of 100 feet (30.5 m) front or side. 

4. Manual stations shall be constructed of aluminum, with operating instructions 
provided on the cover. The word FIRE shall appear on the manual station in letters 
one half inch (12.7 mm) in size or larger. 

5. All manual stations installed outdoors, in non-conditioned spaces and/or wet 
environments shall be installed with STI No. STI-3150-R weather stopper cover. 
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6. Surface mounted manual stations shall be complete with factory backbox such as 
the Notifier BG-2.  Typical wiring device backboxes will not be accepted. 

 
R. Conventional Photoelectric Area Smoke Detectors 

 
1. Photoelectric smoke detectors shall be a 24 VDC, two-wire, ceiling-mounted, light 

scattering type using an LED light source.  
2. Each detector shall contain a remote LED output and a built-in test switch. 
3. The detector shall be of a separate head-in-base design. 
4. The detector shall automatically provide drift compensation to minimize nuisance 

alarms. 
5. The detector shall be capable of generating a signal when maintenance is 

required. 
6. It shall be possible to read the sensitivity of the device in percent obscuration per 

foot without the need for the generation of smoke.   
7. A visual indication of an alarm shall be provided by dual latching Light Emitting 

Diodes (LEDs), on the detector, which may be seen from ground level over 360 
degrees. These LEDs shall flash every 5 seconds, indicating that power is applied 
to the detector. 

8. The detector shall not go into alarm when exposed to air velocities of up to 3000 
feet (914.4 m) per minute. 

9. The detector screen and cover assembly shall be easily removable for field 
cleaning of the detector chamber. 

10. All field wire connections shall be made to the base through the use of a clamping 
plate and screw. 
 

S. Duct Smoke Detectors 
 

1. Duct smoke detectors shall be a 24 VDC type with visual alarm and power 
indicators, and a reset switch. Each detector shall be installed upon the composite 
supply/return air ducts(s), with properly sized air sampling tubes. 

 
T. Automatic Conventional Heat Detectors 

 
1. Automatic heat detectors shall have a combination rate of rise and fixed 

temperature rated at 135 degrees Fahrenheit (57.2 Celsius) for areas where 
ambient temperatures do not exceed 100 degrees (37.7 Celsius), and 200 degrees 
(93.33 Celsius) for areas where the temperature does not exceed 150 degrees 
(65.5 Celsius). 

2. Automatic heat detectors shall be a low profile, ceiling mount type with positive 
indication of activation.  

3. The rate of rise element shall consist of an air chamber, a flexible metal diaphragm, 
and a factory calibrated, moisture-proof, trouble free vent, and shall operate when 
the rate of temperature rise exceeds 15 degrees F (9.4 degrees C) per minute.  

4. The fixed temperature element shall consist of a fusible alloy retainer and actuator 
shaft.  

5. Automatic heat detectors shall have a smooth ceiling rating of 2500 square feet 
(762 square meters). 

 
U. Specific System Operations 
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1. Alarm Verification: Each of the intelligent addressable smoke detectors in the 
system may be independently programmed for verification of alarm signals. The 
alarm verification time period shall not exceed 2 minutes. 

2. Point Disable: Any addressable device or conventional circuit in the system may 
be enabled or disabled through the system keypad. 

3. Point Read: The system shall be able to display the following point status 
diagnostic functions: 
a. Device status 
b. Device type 
c. Custom device label 
d. Device zone assignments 

4. System Status Reports: Upon command from an operator of the system, a status 
report will be generated and printed, listing all system status. 

5. System History Recording and Reporting: The fire alarm control panel shall contain 
a history buffer that will be capable of storing up to 1000 events. Each of these 
activations will be stored and time and date stamped with the actual time of the 
activation. The contents of the history buffer may be manually reviewed, one event 
at a time, or printed in its entirety. 

6. The history buffer shall use non-volatile memory. Systems that use volatile 
memory for history storage are not acceptable substitutes. 

7. Automatic Detector Maintenance Alert: The fire alarm control panel shall 
automatically interrogate each intelligent detector and shall analyze the detector 
responses over a period of time. If any intelligent detector in the system responds 
with a reading that is above or below normal limits, then the system will enter the 
trouble mode, and the particular detector will be annunciated on the system 
display.  This feature shall in no way inhibit the receipt of alarm conditions in the 
system, nor shall it require any special hardware, special tools or computer 
expertise to perform. 

8. The fire alarm control panel shall include Silent and Audible Walk Test functions - 
Silent and Audible. It shall include the ability to test initiating device circuits and 
Notification Appliance Circuits from the field without returning to the panel to reset 
the system. The operation shall be as follows: 
a. The Silent Walk Test will not sound NACs but will store the Walk Test 

information in History for later viewing.   
b. Alarming an initiating device shall activate programmed outputs, which are 

selected to participate in Walk Test. 
c. Introducing a trouble into the initiating device shall activate the 

programmed outputs. 
d. Walk Test shall be selectable on a per device/circuit basis. All devices and 

circuits which are not selected for Walk Test shall continue to provide fire 
protection and if an alarm is detected, will exit Walk Test and activate all 
programmed alarm functions. 

e. All devices tested in walk test shall be recorded in the history buffer. 
9. Supervisory Operation 

a. An alarm from a supervisory device shall cause the appropriate indication 
on the control panel display, light a common supervisory LED, but will not 
cause the system to enter the trouble mode. 

10. Signal Silence Operation 
a. The FACP shall have the ability to program each output circuit (notification 

circuit or relay) to deactivate upon depression of the Signal Silence switch. 
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11. Non-Alarm Input Operation 
a. Any addressable initiating device in the system may be used as a non-

alarm input to monitor normally open contact type devices. Non-alarm 
functions are a lower priority than fire alarm initiating devices. 

 
2.4 SYSTEM COMPONENTS: 
 

A. Addressable Pull Box (manual station) 
 

1. Addressable pull boxes shall, on command from the control panel, send data to 
the panel representing the state of the manual switch and the addressable 
communication module status. They shall use a key operated test-reset lock, and 
shall be designed so that after actual emergency operation, they cannot be 
restored to normal use except by the use of a key.  Manual stations shall be of the 
double action type. 

2. All operated stations shall have a positive, visual indication of operation and utilize 
a key type reset. 

3. Manual stations shall be constructed of aluminum with clearly visible operating 
instructions provided on the cover. The word FIRE shall appear on the front of the 
stations in raised letters, 1.75 inches (44 mm) or larger. 

4. All manual stations installed outdoors, in non-conditioned spaces and/or wet 
environments shall be installed with STI No. STI-3150-R weather stopper cover. 

5. Surface mounted manual stations shall be complete with factory backbox such as 
the Notifier BG-2.  Typical wiring device backboxes will not be accepted. 

 
B. Intelligent Photoelectric Smoke Detector 

 
1. The detectors shall use the photoelectric (light-scattering) principal to measure 

smoke density and shall, on command from the control panel, send data to the 
panel representing the analog level of smoke density. 

2. The detectors shall be ceiling-mounted and available in an alternate model with an 
integral fixed 135-degree heat-sensing element. 

3. Each detector shall contain a remote LED output and a built-in test switch. 
4. Detector shall be provided on a twist-lock base. 
5. It shall be possible to perform a calibrated sensitivity and performance test on the 

detector without the need for the generation of smoke.  The test method shall test 
all detector circuits. 

6. A visual indication of an alarm shall be provided by dual latching Light Emitting 
Diodes (LEDs), on the detector, which may be seen from ground level over 360 
degrees. These LEDs shall periodically flash to indicate that the detector is in 
communication with the control panel. 

7. The detector shall not go into alarm when exposed to air velocities of up to 1500 
feet per minute (fpm). 

8. The detector screen and cover assembly shall be easily removable for field 
cleaning of the detector chamber. 

9. All field wire connections shall be made to the base through the use of a clamping 
plate and screw. 

 
C. Intelligent Thermal Detectors 
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1. Thermal detectors shall be intelligent addressable devices rated at 135 degrees 
Fahrenheit (58 degrees Celsius) and have a rate-of-rise element rated at 15 
degrees F (9.4 degrees C) per minute. It shall connect via two wires to the fire 
alarm control panel signaling line circuit. 

 
D. Intelligent Duct Smoke Detector 

 
1. The smoke detector housing shall accommodate an intelligent photoelectric 

detector that provides continuous monitoring and alarm verification from the panel. 
2. When sufficient smoke is sensed, an alarm signal is initiated at the FACP, and 

appropriate action taken to change over air handling systems to help prevent the 
rapid distribution of toxic smoke and fire gases throughout the areas served by the 
duct system. 

 
E. Addressable Dry Contact Monitor Module 

 
1. Addressable monitor modules shall be provided to connect one supervised IDC 

zone of conventional alarm initiating devices (any normally open dry contact 
device) to one of the fire alarm control panel SLCs. 

2. The monitor module shall mount in a 4-inch square (101.6 mm square), 2-1/8 inch 
(54 mm) deep electrical box. 

3. The IDC zone shall be suitable for Style D or Style B operation. An LED shall be 
provided that shall flash under normal conditions, indicating that the monitor 
module is operational and in regular communication with the control panel. 

4. For difficult to reach areas, the monitor module shall be available in a miniature 
package and shall be no larger than 2-3/4-inch (70 mm) x 1-1/4-inch (31.7 mm) x 
1/2 inch (12.7 mm). This version need not include Style D or an LED. 

 
F. Two-Wire Detector Monitoring 

 
1. Means shall be provided for the monitoring of conventional Initiating Device 

Circuits populated with 2-wire smoke detectors as well as normally open contact 
alarm initiating devices (pull stations, heat detectors, etc).  

2. Each IDC of conventional devices will be monitored as a distinct address on the 
polling circuit by an addressable module.  The module will supervise the IDC for 
alarms and circuit integrity (opens). 

3. The monitoring module will be compatible, and listed as such, with all devices on 
the supervised circuit. 

4. The IDC zone may be wired for Class A or B (Style D or Style B) operation. An 
LED shall be provided that shall flash under normal conditions, indicating that the 
monitor module is operational and in regular communication with the control panel. 

5. The monitoring module shall be capable of mounting in a 4-inch square (101.6 mm 
square), 2-1/8 inch (54 mm) deep electrical box or in a surface mount backbox. 

 
G. Addressable Control Relay Module 

 
1. Addressable control relay modules shall be provided to control the operation of fan 

shutdown and other auxiliary control functions. 
2. The control module shall mount in a standard 4-inch square, 2-1/8 inch deep 

electrical box, or to a surface mounted backbox. 
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3. The control relay module will provide a dry contact, Form-C relay. The relay coil 
shall be magnetically latched to reduce wiring connection requirements, and to 
ensure that 100% of all auxiliary relays may be energized at the same time on the 
same pair of wires. 

4. The control relay module shall be suitable for pilot duty applications and rated for 
a minimum of 0.6 amps at 30 VDC. 
 

H. Isolator Module 
 

1. Isolator modules shall be provided to automatically isolate wire-to-wire short 
circuits on an SLC Style 6 (Class A) or Style 4 (Class B branch). The isolator 
module shall limit the number of modules or detectors that may be rendered 
inoperative by a short circuit fault on the SLC loop segment or branch. At least one 
isolator module shall be provided for each floor or protected zone of the building. 

2. If a wire-to-wire short occurs, the isolator module shall automatically open-circuit 
(disconnect) the SLC. When the short circuit condition is corrected, the isolator 
module shall automatically reconnect the isolated section. 

3. The isolator module shall not require any address setting, and its operations shall 
be totally automatic. It shall not be necessary to replace or reset an isolator module 
after its normal operation. 

4. The isolator module shall mount in a standard 4-inch (101.6 mm) deep electrical 
box or in a surface mounted backbox. It shall provide a single LED that shall flash 
to indicate that the isolator is operational and shall illuminate steadily to indicate 
that a short circuit condition has been detected and isolated. 

 
I. Alphanumeric LCD Type Annunciator:   

 
1. The alphanumeric display annunciator shall be a supervised, remotely located 

backlit LCD display containing a minimum of eighty (80) characters for alarm 
annunciation in clear English text. 

2. The LCD annunciator shall display all alarm and trouble conditions in the system.   
3. An audible indication of alarm shall be integral to the alphanumeric display. 
4. The display shall be UL listed for fire alarm application. 
5. It shall be possible to connect up to 32 LCD displays and be capable of wiring 

distances up to 6,000 feet from the control panel. 
6. The annunciator shall connect to a separate, dedicated "terminal mode" EIA-485 

interface. This is a two-wire loop connection and shall be capable of distances to 
6,000 feet. Each terminal mode LCD display shall mimic the main control panel.  
 

J. Elevator Recall: 
 

1. Smoke detectors will be installed in the elevator hoist shaft.  An alarm from such 
devices will signal the elevator to initiate emergency procedures.  All lift call 
buttons; door buttons and signals will become inoperative in the lift bank serving 
the machine room.  Lifts will immediately be sent to the main floor of egress 
(ground level) where they will be decommissioned until the alarm condition has 
been cleared or manually taken over by Fire Department personnel. 

2. Smoke detectors will be installed in each elevator lobby.  These detectors will 
function to signal the elevator to recall to the primary floor of egress (ground level) 
in the event of an alarm.  Detectors on the first floor will signal the elevator to recall 
to the secondary floor of egress.   
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2.5 SYSTEM COMPONENTS - ADDRESSABLE DEVICES 
 

A. Addressable Devices - General 
 

1. Addressable devices shall employ the simple-to-set decade addressing scheme.  
Addressable devices which use a binary-coded address setting method, such as 
a DIP switch, are not an allowable substitute. 

2. Detectors shall be addressable and intelligent and shall connect with two wires to 
the fire alarm control panel signaling line circuits. 

3. Addressable smoke and thermal (heat) detectors shall provide dual alarm and 
power/polling LEDs. Both LEDs shall flash under normal conditions, indicating that 
the detector is operational and in regular communication with the control panel, 
and both LEDs shall be placed into steady illumination by the control panel, 
indicating that an alarm condition has been detected. An output connection shall 
also be provided in the base to connect an external remote alarm LED. 

4. Using software in the FACP, detectors shall automatically compensate for dust 
accumulation and other slow environmental changes that may affect their 
performance. The detectors shall be listed by UL as meeting the calibrated 
sensitivity test requirements of NFPA Standard 72, Chapter 7. 

5. Detectors shall be ceiling-mount and shall include a separate twist-lock base with 
tamper proof feature. Base options shall include a base with a built-in (local) 
sounder rated for a minimum of 85 DBA, a relay base and an isolator base 
designed for Style 7 applications. 

6. Detectors shall provide a test means whereby they will simulate an alarm condition 
and report that condition to the control panel. 

7. Detectors shall also store an internal identifying type code that the control panel 
shall use to identify the type of device (ION, PHOTO, THERMAL). 

8. Detectors shall provide address-setting means using decimal switches. 
 
2.6 BATTERIES: 
 

A. Upon loss of Primary (AC) power to the control panel, the batteries shall have sufficient 
capacity to power the fire alarm system for required standby time (24 or 60 hours) followed 
by 5 minutes of alarm. 

 
B. The batteries are to be completely maintenance free. No liquids are required. Fluid level 

checks for refilling, spills, and leakage shall not be required. 
 

C. If necessary to meet standby requirements, external battery/charger systems may be used. 
 
2.7 SURGE SUPPRESSION 
 

A. Provide and install Ditek No. 2MHLPB-WS on all initiating circuits entering/leaving the 
building.  Also provide and install surge suppression at all devices mounted externally from 
the main building as well as on all Sprinkler/stand-pipe system monitoring/control devices. 
Provide and install devices in junction box concealed above accessible ceiling immediately 
at building exterior wall.  Properly ground device per manufacturer’s instruction.   

 
B. Provide and install Ditek No. DTK-120SRD-A on all 120V circuits providing power to any 

and all fire alarm system components.  Provide and install empty cabinet adjacent to 
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respective fire alarm system (match fire alarm system device cabinet).  Cabinet to house 
surge protection device. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION: 
 

A. Installation shall be in accordance with the NEC, NFPA 72, local and state codes, as shown 
on the drawings, and as recommended by the major equipment manufacturer. 

 
B. All conduit, junction boxes, conduit supports and hangers shall be concealed in finished 

areas and may be exposed in unfinished areas. Smoke detectors shall not be installed 
prior to the system programming and test period. If construction is ongoing during this 
period, measures shall be taken to protect smoke detectors from contamination and 
physical damage.  All fire detection and alarm system devices, control panels and remote 
annunciators shall be flush mounted when located in finished areas and may be surface 
mounted when located in unfinished areas. 

 
C. Manual pull stations shall be suitable for surface mounting or semi flush mounting as shown 

on the plans and shall be installed not less than 42 inches (1067 mm), nor more than 48 
inches (122 mm) above the finished floor. 

 
3.2 TEST 
 

A. The service of a competent, factory-trained engineer or technician authorized by the 
manufacturer of the fire alarm equipment shall be provided to technically supervise and 
participate during all of the adjustments and tests for the system. All testing shall be in 
accordance with NFPA 72 Chapter 10.  Testing shall be personally supervised by NICET 
Level III Certified Personnel 

 
B. Before energizing the cables and wires, check for correct connections and test for short 

circuits, ground faults, continuity, and insulation. 
 

C. Open initiating device circuits and verify that the trouble signal actuates. 
 

D. Open and short signaling line circuits and verify that the trouble signal actuates. 
 

E. Open and short notification appliance circuits and verify that trouble signal actuates. 
 

F. Ground all circuits and verify response of trouble signals. 
 

G. Check presence and audibility of tone at all alarm notification devices. 
 

H. Check installation, supervision, and operation of all intelligent smoke detectors using the 
walk test. 

 
I. Each of the alarm conditions that the system is required to detect should be introduced on 

the system. Verify the proper receipt and the proper processing of the signal at the FACP 
and the correct activation of the control points. 
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J. When the system is equipped with optional features, the manufacturer's manual shall be 
consulted to determine the proper testing procedures. This is intended to address such 
items as verifying controls performed by individually addressed or grouped devices, 
sensitivity monitoring, verification functionality and similar. 

 
3.3 SPARE PARTS 
 

A. Contractor shall furnish the extra materials listed below, prior to installation that match 
products installed, are packaged with protective covering for storage, and are identified 
with labels describing contents: 

 
1. Lamps for Strobe units 
2. Smoke Detectors 
3. Heat Detectors 
4. Duct Detectors 
5. Detector Bases 
6. Audio/Visual Units 
7. Visual Only Units 
8. Printer Ribbons 
9. Monitor Modules 
10. Control Modules 
11. Isolation Modules 
12. Manual Fire Alarm Pull Stations (Conventional or Addressable as applicable to job) 
 

B. Provide a quantity equal to no less than five percent (5%) of the number of units of each 
type installed but not less than one (1) of each type. 

 
C. Each spare part shall be complete with 50" of 3/4" EMT conduit, system wiring and required 

system programming. 
 
3.4 SEQUENCING AND SCHEDULING 
 

A. Existing Fire Alarm Equipment:  Maintain fully operational until new equipment has been 
tested and accepted.  As new equipment is installed, label it “NOT IN SERVICE” until new 
equipment is accepted.  Remove tags from new equipment when put into service and tag 
existing fire alarm equipment “NOT IN SERVICE” until removed from the building. 

 
B. Equipment Removal:  After acceptance of the new fire detection and alarm system, remove 

existing disconnected fire alarm equipment and restore damaged surfaces.  Package 
operational fire alarm and detection equipment that has been removed; deliver to Owner.  
Remove from site and legally dispose of remainder of existing material. 

 
3.5 PROGRAM CODE 
 

A. At the end of the project and prior to requesting substantial completion, the Contractor shall 
provide on CD-Rom a copy of the current program code for the system. 

 
1. During program upload or download the system shall retain the capability for alarm 

reporting. 
2. The system shall download to a PC for program editing.  System program shall be 

stored on a CD-ROM and all programming shall be multi-level password protected.   
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A duplicate-copy of the CD-ROM shall be turned over to the Owner’s personnel 
prior to requesting substantial completion.  All system passwords shall also be 
turned over to the Owner at this time. 

 
3.6 SYSTEM TESTING  
 

A. After installation of the Fire Detection and Alarm System is complete, the contractor shall 
align, adjust and balance the system and perform complete 100% operational testing as 
herein before described to determine conformance of the system to the requirements of 
the contract documents.  Correct deficiencies observed in testing and replace 
malfunctioning or damaged items with new ones and retest until satisfactory performance 
and conditions are achieved.  Record results using the fire alarm system printer of the 
testing and submit to the Engineer as part of the close-out documentation.  Should the 
installation of a permanent printer not be part of the project, contractor shall provide and 
install a temporary printer and all required interface hardware, paper, toner (ink), software 
and programming to provide the required test reports.  This temporary printer shall be 
available for printing test reports as required until final acceptance of the fire detection 
system has been issued by the engineer. 

B. In addition to the testing requirements herein before specified, testing shall also include 
the following as a minimum: 

 
1. Verify the absence of unwanted voltages between circuit conductors and the 

ground conductor(s). 
2. Test all conductors for short circuits. 
3. With each circuit pair, short circuit at the far end of the circuit and measure the 

circuit resistance with an ohmmeter.  Record the circuit resistance of each circuit 
on the record drawings. 

4. Test each and every initiation and signaling device for alarm operation and proper 
response at the control unit.  Test smoke detectors with actual products of 
combustion. 

5. Test both primary and secondary power sources for proper operation. 
6. Test the system to ensure that all specified functions operate as specified.  This 

includes all function switches and indications at all Fire Detection and Alarm 
System control and monitoring points. 

 
3.7 FIRE MARSHAL'S CHECKOUT 
 

A. Upon completing the entire installation of the Fire Detection and Alarm System, the 
Contractor shall perform a demonstration of the operation of the complete system in the 
presence of the Architect/Engineer.  The above demonstrations shall encompass the work 
performed under this Contract.  Any deficiencies found with the Fire Detection and Alarm 
System installed as part of this project shall be corrected with no additional expense to the 
Owner prior to demonstration to “Authority Having Jurisdiction (AHJ)”.  After successful 
and accepted demonstration of the entire system to the Architect/Engineer, the Contractor 
shall schedule demonstration of the system with the Authority having Jurisdiction (AHJ).  

 
B. The Contractor shall be responsible for coordinating this demonstration with the 

Architect/Engineer and “Authority Having Jurisdiction (AHJ)” a minimum of forty-eight (48) 
hours prior to the meeting. 
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3.8 CLOSE-OUT DOCUMENTATION 
 

A. Upon successful completion of installation of the Fire Detection and Alarm System, the 
Contractor shall submit to the AHJ’s office through the Architect/Engineer, a copy of the 
Fire Alarm System Certifications and Description form as described and required in NFPA 
72.  

 
B. Contractor shall also label the Fire Detection and Alarm System as being certified by a 

Louisiana State Fire Marshal licensed contractor. 
 

C. Equipment Manuals:  As part of the equipment manual submittals, the Contractor shall 
include the following information as a minimum: 

 
1. All information required to be submitted as part of the shop drawing submittal 
2. Operation and Maintenance Manual 
3. Device Address List 
4. Record of field tests of the system including the 100% operational test. 
5. Names, addresses, and telephone numbers of service department including 

nighttime and holiday access. 
 
3.9 WARRANTY PERIOD REQUIRED WORK  
 

A. Three (3) months after date of substantial completion of the entire system, the Contractor 
shall provide a complete checkout and calibration of entire Fire Detection and Alarm 
System.  A detailed report of this checkout shall be immediately submitted to the 
Architect/Engineer for review and acceptance. 

 
B. When requested by the owner within one (1) year of date of Substantial Completion, the 

contractor shall provide on-site assistance in adjusting sound levels, controls, and 
sensitivities to suit actual occupied conditions.  Provide up to three (3) requested 
adjustment visits to the site for this purpose. 

 
C. At a period between eleven (11) and twelve (12) months from the date of substantial 

completion, contractor shall provide complete checkout and calibration of entire Fire 
Detection and Alarm System and shall certify the system as being fully operational. 

 
3.10 TRAINING 
 

A. Contractor shall provide one (1) on-site training session with a minimum of four (4) hours 
of instructions on system operation to Owner's representative(s) upon completion of 
construction phase of the work.  Contractor shall conduct instruction session prior to use 
by the Owner or requesting substantial completion. 

 
B. Contractor shall submit to the Engineer through the Architect, a sign-in sheet with the 

instructor's signature and signatures of all persons present during the instructional session.   
 

C. The sign-in sheet shall indicate time of instruction session.  This sheet shall be submitted 
prior to use by the Owner or requesting substantial completion.  Training session shall be 
requested in writing to the Engineer a minimum of seven (7) consecutive calendar days 
prior to time requested. 
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D. Items to instruct the Owner's personnel on include startup, shutdown, troubleshooting, 
servicing, adjusting, and preventive maintenance. 
 

E. At the same time as the three (3) month check-out and calibration listed above, the 
contractor shall also provide one (1) additional training session consisting of a maximum 
of four (4) hours for owner's personnel.  Sign-in sheets shall be submitted as hereinbefore 
specified.  This session shall also be scheduled a minimum of seven (7) consecutive 
calendar days prior to requested time. 

 
 

END OF SECTION 283110 
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PART 1  GENERAL 
1.01 RELATED DOCUMENTS 

SECTION 312100 
EARTH MOVING (BUILDING PAD) 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section 

B. Geotechnical Investigation by Site Engineering, Inc. dated September 9, 2024. Geotechnical 
report may be obtained from Architect’s office. 

1.02 SUMMARY 
A. This Section includes the following: 

1. Preparing subgrades for buildings. 
2. Excavating and backfilling for buildings and structures. 
3. Drainage course for slabs-on-grade. 
4. Subbase course for concrete walks and pavements. 
5. Excavating and backfilling for utility trenches. 
6. Excavating and backfilling trenches for buried mechanical and electrical utilities and pits for 

buried utility structures. 
B. Related Sections include the following: 

1. Division 01 Section "Quality Requirements" for independent testing agency procedures and 
administrative requirements. 

2. Division 31 Section "Concrete Drilled Piers and Shafts" for excavation of shafts and disposal 
of surplus excavated material. 

3. Division 03 Section "Cast-in-Place Concrete". 
1.03 DEFINITIONS 

A. Backfill: Soil material or controlled low-strength material used to fill an excavation. 
1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to 

support sides of pipe. 
2. Final Backfill: Backfill placed over initial backfill to fill a trench. 

B. Bedding Course: Course placed over the excavated subgrade in a trench before laying pipe. 
C. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill. 
D. Drainage Course: Course beneath the slab that minimizes upward capillary flow of pore water. 
E. Excavation: Removal of material encountered above subgrade elevations and to lines and 

dimensions indicated. 
1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond 

indicated lines and dimensions as directed by Architect. Authorized additional excavation 
and replacement material will be paid for according to Contract provisions for changes in 
the Work. 

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines 
and dimensions without direction by Architect. Unauthorized excavation, as well as 
remedial work directed by Architect, shall be without additional compensation. 

F. Fill: Soil materials used to raise existing grades. 
G. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical 

and electrical appurtenances, or other man-made stationary features constructed above or 
below the ground surface. 
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H. Subgrade: Surface or elevation remaining after completing excavation, or top surface of a fill or 

backfill immediately below subbase, drainage fill, or topsoil materials. 
I. Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground 

services within buildings. 
1.04 SUBMITTALS 

A. Material Test Reports: From a qualified testing agency indicating and interpreting test results 
for compliance of the following with requirements indicated: 
1. Classification according to ASTM D 2487 of each on-site and borrow soil material proposed 

for fill and backfill. 
2. Test reports on borrow material. 
3. Field density test reports. 
4. One optimum moisture-maximum density curve for each type of soil encountered. 

1.05 QUALITY ASSURANCE 
A. Codes and Standards: Perform work in compliance with applicable requirements of governing 

authorities having jurisdiction. 
B. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and ASTM D 

3740 for testing indicated. 
C. Testing & Inspection Service: Owner will engage and pay for soil testing and inspection service 

for quality control testing during earthwork operations. Contractor shall pay for all retesting of 
failed tests. 

1.06 PROJECT CONDITIONS 
A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 

or used facilities during earth moving operations. 
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 

permission from Owner and authorities having jurisdiction. 
2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 

authorities having jurisdiction. 
B. Existing Utilities: Locate existing underground utilities before performing earthwork. If utilities 

are to remain in place, provide protection from damage during earthwork operations. 
C. Interuption of Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or 

others unless permitted in writing by Architect and then only after arranging to provide 
temporary utility services according to requirements indicated. 
1. Notify Architect not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Architect's written permission. 
3. Contact utility-locator service for area where Project is located before excavating. 

D. Demolish and completely remove from site existing underground utilities indicated to be 
removed. Coordinate with utility companies to shut off services if lines are active. 
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PART 2  PRODUCTS 
2.01 SOIL MATERIALS 

A. Satisfactory Soils: 
1. Imported soil fill material used to raise the site grade should be either a low plasticity silty or 

sandy clay (USCS Classification, CL) or a clayey sand (SC), shall be free of roots, 
construction debris, organic matter or any other deleterious materials, have a maximum clay 
lump size less than two (2) inches and have a liquid limit of less than 42 and a plasticity 
index value between 10 and 22. If a fine-grained sandy clay soil is used for select fill, close 
moisture content control will be required to achieve the recommended degree of 
compaction. 

B. Unsatisfactory Soils: Soils other than satisfactory soils. 
1. Unsatisfactory soils also include satisfactory soils not maintained within 1 percentage point 

below to 3 percentage points above the optimum moisture content at time of compaction as 
determined by the Standard Proctor test (ASTM D 698). 

C. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch 
sieve and not more than 8 percent passing a No. 200 sieve. 

D. Drainage Course: Provide a stone or sand drainage layer (per list below) at contractor’s option 
beneath the concrete slab and vapor retarder. 
1. A 4” thick layer number 8 washed gravel per ASTM C33, complying with the following 

gradation: 
Sieve Size Percent Passing 
1/2” 100 
3/8” 85 to 100 
No. 4 10 to 30 
No. 8 0 to 10 
No. 16 0 to 5 

 
2. A 4” thick layer of number 57 crushed and washed limestone per ASTM C33. complying 

with the following gradation: 
Sieve Size Percent Passing 
1-1/2”  100 
1” 95 to 100 
1/2" 25 to 60 
No. 4 0 to 10 
No. 8 0 to 5 

2.02 ACCESSORIES 
A. Warning Tape: Acid- and alkali-resistant polyethylene film warning tape manufactured for 

marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously 
inscribed with a description of the utility; colored as follows: 
1. Red: Electric. 
2. Yellow: Gas, oil, steam, and dangerous materials. 
3. Orange: Telephone and other communications. 
4. Blue: Water systems. 
5. Green: Sewer systems. 
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B. Detectable Warning Tape: Acid- and alkali-resistant polyethylene film warning tape 

manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 
4 mils thick, continuously inscribed with a description of the utility, with metallic core encased in 
a protective jacket for corrosion protection, detectable by metal detector when tape is buried up 
to 30 inches deep; colored as follows: 
1. Red: Electric. 
2. Yellow: Gas, oil, steam, and dangerous materials. 
3. Orange: Telephone and other communications. 
4. Blue: Water systems. 
5. Green: Sewer systems. 

PART 3  EXECUTION 
3.01 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earthwork 
operations. 

B. In order to prepare the building and pavement areas for fill or for insitu soils to be used as a 
final subgrade, the site shall be stripped of all vegetation, soft or loose surface soils, 
obstructions and all deleterious materials. This includes any loose or water-softened surface 
materials. 
1. When trees are removed, the entire root ball shall be excavated such that the remaining 

roots measure 1/2 inch in diameter, or less. 
2. Strip 12 inches of topsoil minimum at building pad and within 5 feet of the building. 

Additional stripping may be required in some areas. The actual removal depth shall be 
determined in the field by the Testing Agency. 

C. Additional information for preparation requirements of subgrade for earthwork operations 
including removal of vegetation, topsoil, debris, obstructions, and deleterious materials from 
ground surface, and treatment or improvement are specified in Division 31 Section "Site 
Clearing." Also refer to Geotechnical Investigation for additional information on site work and 
subgrade preparations. 

D. Provide protective insulating materials to protect subgrades and foundation soils against 
freezing temperatures or frost. 

E. If unstable subgrade is encountered after initial topsoil stripping, the Architect or Testing 
Agency may require the grading contractor to perform processing and drying of the upper 
maximum 12 inches of native subgrade by frequent windrowing with a dozer or plowing with a 
set of heavy duty disc harrows for at least three consecutive working days to achieve stable 
conditions for fill placement before consideration other mitigation approaches. The windrowing 
and drying effort shall be performed during a period with at least three consecutive days 
forecasted to be dry. The processed areas shall be sealed with the dozer at the end of the day 
in case of unanticipated overnight rain. The subgrade drying effort described above shall be 
included in the base bid. 

F. If unsuitable bearing materials are encountered at required subgrade elevations, carry 
excavations deeper and replace excavated materials as directed by Architect. 

G. Stability of Excavations: Slope sides of excavations to comply with local codes and ordinances 
having jurisdiction (including all OSHA requirements). Shore and brace where sloping is not 
possible because of space restrictions or stability of material excavated. 

H. See Section 3.8 below for required proofroll of existing subgrade to be performed immediately 
after preparation work noted above is complete. 
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3.02 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 
1. Reroute surface water runoff away from excavated areas. Do not allow water to accumulate 

in excavations. Do not use excavated trenches as temporary drainage ditches. 
2. Install a dewatering system to keep subgrades dry and convey ground water away from 

excavations. Maintain until dewatering is no longer required. 
3.03 EXPLOSIVES 

A. Explosives: Do not use explosives. 
3.04 EXCAVATION, GENERAL 

A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of 
surface and subsurface conditions encountered. Unclassified excavated materials may include 
rock, soil materials, and obstructions. No changes in the Contract Sum or the Contract Time 
will be authorized for rock excavation or removal of obstructions. 
1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and 

rock, replace with satisfactory soil materials. 
B. Avoid opening excavations during inclement weather. 
C. Excavations shall not have deleterious effects on adjacent foundations or structures. Sequence 

construction as required to avoid deep excavations adjacent to foundations or structures, or 
when deep excavations adjacent to foundations or structures are unavoidable, provide 
temporary shoring as required in consultation with Geotechnical Engineer. 

3.05 EXCAVATION FOR STRUCTURES 
A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If 

applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections. 
1. Excavations for Footings and Foundations: Do not disturb bottom of excavation. Excavate 

by hand to final grade just before placing concrete reinforcement. Trim bottoms to required 
lines and grades to leave solid base to receive other work. 

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures: 
Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch. 
Do not disturb bottom of excavations intended as bearing surfaces. 

3. The base of all excavations for structures shall be free of water, loose soil, unsuitable 
bearing materials including soft soil, and other foreign materials. 

3.06 EXCAVATION FOR WALKS AND PAVEMENTS 
A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, 

and subgrades. 
3.07 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 
1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost 

line. 
B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 

conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of 
pipe or conduit, unless otherwise indicated. 
1. Clearance: 12 inches each side of pipe or conduit. 
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C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support 

of pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and 
barrels of pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and 
sharp objects along trench subgrade. 
1. For pipes and conduit less than 8 inches in nominal diameter and flat-bottomed, multiple-

duct conduit units, hand-excavate trench bottoms and support pipe and conduit on an 
undisturbed subgrade. 

2. For pipes and conduit 8 inches or larger in nominal diameter, shape bottom of trench to 
support bottom 90 degrees of pipe circumference. Fill depressions with tamped sand 
backfill. Alternatively, excavate the trench 6” deeper than the bottom of the pipe and provide 
6” bedding course. 

3. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course. 

3.08 SUBGRADE INSPECTION 
A. Notify Architect when excavations have reached required subgrade. 
B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with 

compacted backfill or fill material as directed. 
C. Proof-roll existing subgrade (after preparation as noted above is complete) below the building 

slabs and pavements with heavy pneumatic-tired equipment to identify soft pockets and areas 
of excess yielding. Do not proof-roll wet or saturated subgrades. 
1. Contact Architect, Engineer, and Testing Agency 48 hours prior to proof-rolling. A 

representative of the Testing Agency must be on site during proof-rolling operations. 
2. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 

perpendicular to first direction. Limit vehicle speed to 3 mph. 
3. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons. 
4. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 

determined by Testing Agency and as directed by Architect, and replace with compacted 
backfill or fill as directed. 
a. Prior to consideration of removal and replacement of existing soils, drying and 

processing of existing subgrade for three consecutive dry days shall be performed as 
described in Section 3.1 and existing subgrade shall be retested by proof-roll 
immediately after drying and processing period is complete. 

D. Authorized additional excavation and replacement material will be paid for according to 
Contract provisions for changes in the Work. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Architect, without additional compensation. 

3.09 UNAUTHORIZED EXCAVATION 
A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 

concrete foundation or footing to excavation bottom, without altering top elevation. Lean 
concrete fill, with 28-day compressive strength of 2000 psi, may be used when approved by 
Architect. 
1. Fill unauthorized excavations under other construction or utility pipe as directed by Architect. 

3.10 STORAGE OF SOIL MATERIALS 
A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. 

Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 
1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 

remaining trees. 
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3.11 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 
1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 

waterproofing, and perimeter insulation. 
2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring and bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 
3.12 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 
B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding 

course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, 
and bodies of conduits. 

C. Backfill trenches excavated under footings and within 18 inches of bottom of footings with a 
lean concrete fill to elevation of bottom of footings. Provide a lean concrete fill with a 28-day 
compressive strength of 2500 psi. 

D. Provide 4-inch- thick, concrete-base slab support for piping or conduit less than 30 inches 
below surface of roadways. After installing and testing, completely encase piping or conduit in 
a minimum of 4 inches of concrete before backfilling or placing roadway subbase. 

E. Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch in any 
dimension, to a height of 12 inches over the utility pipe or conduit. 
1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides 

and along the full length of utility piping or conduit to avoid damage or displacement of piping 
or conduit. Coordinate backfilling with utilities testing. 

F. Backfill voids with satisfactory soil while installing and removing shoring and bracing. 
G. Place and compact final backfill of satisfactory soil to final subgrade elevation. 
H. All utility trenches that penetrate the building shall be effectively sealed to restrict water 

intrusion and flow through trenches that could migrate below the building. An effective clay 
“trench plug” that extends at least five (5) feet out from the face of the building exterior shall be 
constructed at each utility trench which penetrates the building perimeter. The plug material 
shall be a clay satisfactory soil compacted at a water content at or above the soils optimum 
water content. The clay satisfactory soil shall be placed to completely surround the utility line 
and be compacted. 

I. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches 
below subgrade under pavements and slabs. 

3.13 SOIL FILL 
A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 

material will bond with existing material. 
B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use satisfactory soil material. 
4. Under building slabs, use satisfactory soil material. 
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5. Under footings and foundations, use satisfactory soil material 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 
3.14 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 1 percentage point below to 3 percentage points above the optimum 
moisture content at time of compaction as determined by the Standard Proctor test (ASTM D 
698). 
1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost 

or ice. 
2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that exceeds 

the optimum moisture content allowance stated above and is too wet to compact to the 
specified dry unit weight. 

3.15 COMPACTION OF SOIL BACKFILLS AND FILLS 
A. Place backfill and fill soil materials only after the site has been proof-rolled. 
B. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 

compacted by heavy compaction equipment, and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers. 

C. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 
uniformly along the full length of each structure. 

D. Compact all satisfactory soil materials to at least 95 percent of the maximum dry density as 
determined by the Standard Proctor compaction test (ASTM D 698). 

3.16 GRADING 
A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. 

Comply with compaction requirements and grade to cross sections, lines, and elevations 
indicated. 
1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 
3. Compact grading fill materials outside of building slab limits to at least 90 percent of the 

maximum dry density as determined by the Standard Proctor compaction test (ASTM 
D 698). 

B. Site Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish 
subgrades to required elevations within the following tolerances: 
1. Lawn or Unpaved Areas: Plus or minus 1 inch. 
2. Walks: Plus or minus 1 inch. 
3. Pavements: Plus or minus 1/2 inch. 

C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 
10-foot straightedge. 

3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 
A. Place subbase and base course on subgrades free of mud, frost, snow, or ice. 
B. On prepared subgrade, place subbase and base course under pavements and walks as 

follows: 
1. Shape subbase and base course to required crown elevations and cross-slope grades. 
2. Place subbase and base course 6 inches or less in compacted thickness in a single layer. 



THIRD FLOOR RENOVATION OF 
BLDG 29 LABORATORIES AT NIRC 
NEW IBERIA, LOUISIANA 
NIH GRANT NO. 1C06OD034041 

BID SET 
CHASE MARSHALL ARCHITECTS 

MARCH 10, 2026 
CMA PROJECT #2025.040 

Earth Moving (Building Pad) 312100- pg 9 of 10 

 

 

 
3. Place subbase and base course that exceeds 6 inches in compacted thickness in layers of 

equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches 
thick. 

C. Pavement Shoulders: Place shoulders along edges of subbase and base course to prevent 
lateral movement. Construct shoulders, at least 12 inches wide, of satisfactory soil materials. 

3.18 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE 
A. Subgrade shall be inspected by Testing Agency after compacted fill is complete and 

immediately prior to placement of drainage course. 
B. Provide a drainage course using granular material as defined in part 2 of this specification. 
C. Place drainage course on subgrades free of mud, frost, snow, or ice. 
D. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-

on-grade as follows: 
1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written 

instructions, overlapping sides and ends. Geotextile fabric is only required for a sand 
drainage layer. 

2. Place drainage course 6 inches or less in compacted thickness in a single layer. 
3. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 
4. Compact each layer of drainage course to a minimum relative density of 75 percent as per 

ASTM D4253. 
3.19 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified special inspector to perform the following 
special inspections: 
1. Determine prior to placement of fill that site has been prepared in compliance with 

requirements. 
2. Determine that fill material and maximum lift thickness comply with requirements. 
3. Determine, at the required frequency, that in-place density of compacted fill complies with 

requirements. 
B. Testing Agency: Owner will engage a qualified independent geotechnical engineering testing 

agency to perform field quality-control testing. 
C. Provide inspections and test in accordance with Chapter 17 of the International Building Code. 
D. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with 

subsequent earthwork only after test results for previously completed work comply with 
requirements. 

E. Testing agency will test compaction of soils in place according to ASTM D 1557, ASTM D 2167, 
ASTM D 2922, ASTM D 2937 and ASTM D 698, as applicable. Tests will be performed at the 
following locations and frequencies: 
1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill layer, 

at least 1 test for every 2000 sq. ft. or less of paved area or building slab, but in no case 
fewer than 3 tests. 

2. Foundation Wall Backfill: At each compacted backfill layer, at least 1 test for each 100 feet 
or less of wall length, but no fewer than 2 tests. 

3. Trench Backfill: At each compacted initial and final backfill layer, at least 1 test for each 100 
feet or less of trench length, but no fewer than 2 tests. 
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F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 

compaction specified, scarify and moisten or aerate, or remove and replace soil to depth 
required; recompact and retest until specified compaction is obtained. 

G. Testing agency shall verify materials below shallow foundations are adequate to achieve the 
design bearing capacity. 

3.20 PROTECTION 
A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep 

free of trash and debris. 
B. Repair and reestablish grades to specified tolerances where completed or partially completed 

surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 
1. Scarify or remove and replace soil material to depth as directed by Architect (or Engineer); 

reshape and recompact. 
C. Where settling occurs before Project correction period elapses, remove finished surfacing, 

backfill with additional soil material, compact, and reconstruct surfacing. 
1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 

and eliminate evidence of restoration to greatest extent possible. 
3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal: Remove surplus satisfactory soil and waste material, including unsatisfactory soil, 
trash, and debris, and legally dispose of it off of Owner's property. 

END OF SECTION 
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SECTION 313116
TERMITE CONTROL

PART 1  GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specifications Sections, apply to this Section.

1.02 SECTION INCLUDES
A. Soil-applied chemical treatment.

1.03 RELATED REQUIREMENTS
A. Section 312200 - Grading.

1.04 REFERENCE STANDARDS
A. Title 7, United States Code, 136 through 136y - Federal Insecticide, Fungicide and Rodenticide

Act; 2022.
1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Indicate toxicants to be used, composition by percentage, dilution schedule,

intended application rate.
C. Product Data:  Submit manufacturers' data on manufactured products showing compliance with

specified requirements.
D. Test Reports:  Indicate regulatory agency approval reports when required.
E. Manufacturer's Instructions:  Indicate caution requirement.
F. Installer's qualification statement.
G. Maintenance contract.
H. Maintenance Data:  Indicate re-treatment schedule.
I. Executed warranty.
J. Soil Treatment Application Report: After application of termiticide is completed, submit report

for Owner's record information, including the following as applicable:
1. Date and time of application.
2. Moisture content of soil before application.
3. Brand name and manufacturer of termiticide.
4. Quantity of undiluted termiticide used.
5. Dilutions, methods, volumes, and rates of application used.
6. Areas of application.
7. Water source for application.

1.06 QUALITY ASSURANCE
A. Installer Qualifications: Company specializing in performing work of type specified, with

minimum 3 years of documented experience.
B. Regulatory Requirements: Formulate and apply termiticides, and label with a Federal

registration number, to comply with EPA regulations and authorities having jurisdiction.
1.07 PROJECT CONDITIONS
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A. Environmental Limitations: To ensure penetration, do not treat soil that is water saturated. Do
not treat soil while precipitation is occurring. Comply with EPA-Registered Label requirements
and requirements of authorities having jurisdiction.

1.08 COORDINATION
A. Coordinate soil treatment application with excavating, filling, and grading and concreting

operations. Treat soil under footings, grade beams, and ground-supported slabs, before
construction.

1.09 WARRANTY
A. See Section 017800 - Closeout Submittals for additional warranty requirements.
B. Installer Warranty:  Provide 2-year warranty for termite control commencing on Date of

Substantial Completion. Complete forms in Owner's name and register with installer.
1. Include coverage for repairs to building and to damaged contents. Repair damage and, if

required, re-treat.
C. Extended Correction Period:  Correct defective work within 2-year period commencing on Date

of Substantial Completion.
PART 2  PRODUCTS
2.01 MATERIALS

A. Soil-Applied Chemical Treatment:
1. Toxicant:  Comply with Title 7, United States Code, 136 through 136y.
2. Color:  Synthetically dyed for visual identification of treated soil.
3. Diluent:  Recommended by toxicant manufacturer.
4. Mixes:  Mix toxicant in accordance with manufacturer's instructions.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with
requirements for moisture content of the soil, interfaces with earthwork, slab and foundation
work, landscaping, and other conditions affecting performance of termite control. Proceed with
application only after unsatisfactory conditions have been corrected.

B. Verify that soil surfaces are unfrozen and dry to absorb toxicant, ready to receive treatment.
C. Verify final grading is complete; see Section 312200.
D. Verify utility trenches are wide enough to receive application.

3.02 PREPARATION
A. General: Comply with the most stringent requirements of authorities having jurisdiction and with

manufacturer's written instructions for preparing substrate.
1. Remove all extraneous sources of wood cellulose and other edible materials such as

wood debris, tree stumps and roots, stakes, formwork, and construction waste wood from
soil and around foundations.

B. Soil Treatment Preparation: Remove foreign matter and impermeable soil materials that could
decrease treatment effectiveness on areas to be treated. Loosen, rake, and level soil to be
treated, except previously compacted areas under slabs and footings. Termiticides may be
applied before placing compacted fill under slabs if recommended by termiticide manufacturer.

3.03 APPLICATION
A. Comply with manufacturer's written instructions.
B. Soil-Applied Chemical Treatment:
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1. Comply with requirements of U.S. EPA and applicable state and local codes.
2. Spray-apply toxicant in accordance with manufacturer's instructions.
3. Apply toxicant at the following locations:

a. Building footprint immediately prior to finish grading work outside foundations.
b. At interior and exterior sides of foundation walls.

1) Apply toxicant immediately prior to finish grading.
c. Soil within 10 feet (3 m) of building perimeter immediately prior to finish grading.
d. Along utility conveyances from foundation to 10 feet (3 m) of building perimeter.

4. Avoid disturbance of treated soil after application. Keep off treated areas until completely
dry.

5. Protect termiticide solution, dispersed in treated soils and fills, from being diluted until
groundsupported slabs are installed. Use waterproof barrier according to EPA-Registered
Label instructions.

6. Post warning signs in areas of application.
7. Reapply soil treatment solution to areas disturbed by subsequent excavation, grading,

landscaping, or other construction activities following application. Post warning signs in
areas of application.

8. Reapply soil treatment solution to areas disturbed by subsequent excavation, grading,
landscaping, or other construction activities following application.

3.04 PROTECTION
A. Do not permit soil grading over treated work.
B. Protect applications from damage after completion. Repair disturbances according to

manufacturer's written instructions.
3.05 MAINTENANCE

A. Provide separate maintenance contract for service and maintenance of termite control for five
years from Date of Substantial Completion.
1. Inspect annually and report in writing to Owner.

END OF SECTION
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SECTION 316329 

DRILLED CONCRETE PIERS AND SHAFTS 

PART 1  GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, apply to this Section. 

B. Specification Section 03 30 00 - Cast-in-Place Concrete shall be applicable to the concrete 

material used in drilled concrete piers.  For drilled concrete piers, Section 31 63 29 shall 

supersede section 03 30 00 where specific items are addressed in both specification sections. 

1.02 SUMMARY 

A. Section Includes: 

1. Dry-installed drilled piers. 

2. Slurry displacement-installed drilled piers. 

3. Dry-installed or slurry displacement-installed drilled piers at Contractor's choice 

B. Related Sections: 

1. Division 31 Section "Earth Moving (Building Pad)" for preparation of subgrade for drilled-

pier operations including removal of vegetation, topsoil, debris, obstructions, and 

deleterious materials from ground surface. 

C. Terminology: 

1. The terms Pier, Shaft, Caisson, Drilled Pier, Drilled Shaft, and Drilled Caisson shall all be 

considered equivalent terms/elements and shall be covered by this specification and the 

associated contract drawings. 

1.03 SUBMITTALS 

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

B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 

characteristics of materials, Project conditions, weather, test results, or other circumstances 

warrant adjustments. 

C. Qualification Data:  For qualified Installer testing agency. 

D. Material Certificates:  For the following, from manufacturer: 

1. Cementitious materials. 

2. Admixtures. 

3. Steel reinforcement and accessories. 

E. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance 

with requirements: 

1. Aggregates. 

2. Field quality-control reports. 

F. Prepare test and inspection reports for each drilled pier as defined in Field Quality Control 

paragraph (Part 3) of this specification. 
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1.04 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer that has specialized in drilled-pier work that 

has completed at least three (3) successful projects. 

B. Testing Agency Qualifications:  Qualified according to ASTM C 1077, ASTM D 3740, and 

ASTM E 329 for testing indicated. 

C. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

2. AWS D1.4, "Structural Welding Code - Reinforcing Steel." 

D. Drilled-Pier Standards:  Comply with ACI 336.1 and FHWA-NHI-18-024/FHWA GEC 010, 

unless modified in this Section. 

1.05 PROJECT CONDITIONS 

A. Existing Utilities:  Locate existing underground utilities before excavating drilled piers.  If utilities 

are to remain in place, provide protection from damage during drilled-pier operations. 

1. Should uncharted or incorrectly charted piping or other utilities be encountered during 

excavation, adapt drilling procedure if necessary to prevent damage to utilities.  

Cooperate with Owner and utility companies in keeping services and facilities in operation 

without interruption.  Repair damaged utilities to satisfaction of utility owner. 

B. Interruption of Existing Utilities:  Do not interrupt any utility to facilities occupied by Owner or 

others unless permitted under the following conditions and then only after arranging to provide 

temporary utility according to requirements indicated: 

1. Notify Owner no fewer than three days in advance of proposed interruption of utility. 

2. Do not proceed with interruption of utility without Owner's written permission. 

C. Project-Site Information:  A geotechnical report has been prepared for this Project and is 

available for information only.  The opinions expressed in this report are those of geotechnical 

engineer and represent interpretations of subsoil conditions, tests, and results of analyses 

conducted by geotechnical engineer.  Owner will not be responsible for interpretations or 

conclusions drawn from this data. 

1. Make additional test borings and conduct other exploratory operations necessary for 

drilled piers. 

2. The geotechnical report is referenced in the Division 31 Section "Earth Moving". 

D. Survey Work:  Engage a qualified land surveyor or professional engineer to perform surveys, 

layouts, and measurements for drilled piers.  Before excavating, lay out each drilled pier to lines 

and levels required.  Record actual measurements of each drilled pier's location, shaft 

diameter, bottom and top elevations, deviations from specified tolerances, and other specified 

data. 

1. Record and maintain information pertinent to each drilled pier and cooperate with Owner's 

testing and inspecting agency to provide data for required reports. 

PART 2  PRODUCTS 

2.01 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 
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B. Plain-Steel Wire:  ASTM A 82, as drawn. 

C. Deformed-Steel Wire:  ASTM A 496. 

D. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain.  Cut bars true to length with ends 

square and free of burrs. 

2.02 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of same type, brand, and 

source, throughout Project: 

1. Portland Cement:  ASTM C 150, Type I/II. 

a. Fly Ash: Not allowed in any concrete in this project. 

b. Slag: Not allowed in any concrete in this project. 

B. Normal-Weight Aggregate:  ASTM C 33, graded, 3/4-inch- nominal maximum coarse-aggregate 

size.  Provide aggregate from a single source. 

1. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  ASTM C 94/C 94M and potable. 

D. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 

other admixtures and that will not contribute water-soluble chloride ions exceeding those 

permitted in hardened concrete.  Do not use calcium chloride or admixtures containing calcium 

chloride. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 

2. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 

3. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G. 

E. Sand-Cement Grout:  Portland cement, ASTM C 150, Type II; clean natural sand, ASTM C 404; 

and water to result in grout with a minimum 28-day compressive strength of 1000 psi, of 

consistency required for application. 

2.03 STEEL CASINGS 

A. Temporary casing may be required due to conditions encountered at the site at the time of 

construction. The testing agency and Engineer shall determine at the time of the drilling of the 

first installed drilled shaft if temporary casing is necessary for adequate and proper installation.  

B. Steel Pipe Casings:  ASTM A 283/A 283M, Grade C, or ASTM A 36/A 36M, carbon-steel plate, 

with joints full-penetration welded according to AWS D1.1/D1.1M. 

2.04 SLURRY 

A. Slurry displacement method of installation may be required due to conditions encountered at 

the site at the time of construction. The testing agency and Engineer shall determine at the time 

of the drilling of the first installed drilled shaft if the slurry displacement method of installation is 

necessary for adequate and proper shaft installation. 

B. Slurry:  Pulverized bentonite or polymers mixed with water to form stable colloidal suspension; 

complying with ACI 336.1 for density, viscosity, sand content, and pH. 

2.05 CONCRETE MIXTURES 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 

laboratory trial mixture or field test data, or both, according to ACI 301. 
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B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than 

portland cement according to ACI 301 limits as if concrete were exposed to deicing chemicals. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 

cement. 

D. Proportion normal-weight concrete mixture as indicated in the drawings: 

2.06 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.07 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 

ASTM C 94/C 94M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 

1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 

delivery time to 60 minutes. 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, vibration, and other hazards created by drilled-pier operations. 

3.02 EXCAVATION 

A. Inspector from testing agency must be on site during excavation and concreting of all shafts.  It 

is the Contractor’s responsibility to notify the testing agency at least 48 hours in advance of any 

excavation work being performed. 

B. The Engineer must be on site for the excavation and concreting of the first three shafts to be 

excavated on the project.  It is the Contractor’s responsibility to notify the engineer at least 48 

hours in advance of any excavation work being performed. 

C. Classified Excavation:  Excavation is classified as standard excavation, special excavation, and 

obstruction removal and includes excavation to bearing elevations as follows: 

1. Standard excavation includes excavation accomplished with conventional augers fitted 

with soil or rock teeth or drilling buckets attached to drilling equipment of size, power, 

torque, and downthrust necessary for the Work. 

D. Prevent surface water from entering excavated shafts.  Conduct water to site drainage facilities. 

E. Excavate shafts for drilled piers to indicated elevations.  Remove loose material from bottom of 

excavation. 

1. Excavate bottom of drilled piers to level plane within 1:12 tolerance. 

2. Remove water from excavated shafts before concreting. 

3. Do not excavate shafts deeper than elevations indicated unless approved by Architect. 

4. Payment for additional authorized excavation will be according to Contract provisions for 

changes in the Work. 

F. Excavate shafts for closely spaced drilled piers and for drilled piers occurring in fragile or sand 

strata only after adjacent drilled piers are filled with concrete and allowed to set for 24 hours.  

This applies to all drilled piers with a clear spacing of 72 inches or less.  
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G. Slurry Displacement Method:  Stabilize excavation with slurry maintained a minimum of 60 

inches above ground-water level and above unstable soil strata to prevent caving or sloughing 

of shaft.  Maintain slurry properties before concreting. 

1. Excavate and complete concreting of drilled pier on same day. If absolutely not possible, 

redrill, clean, and test slurry in excavation before concreting. 

H. Temporary Casings:  Install watertight steel casings of sufficient length and thickness to prevent 

water seepage into shaft; to withstand compressive, displacement, and withdrawal stresses; 

and to maintain stability of shaft walls. 

1. Remove temporary casings, maintained in plumb position, during concrete placement and 

before initial set of concrete. 

I. Tolerances:  Construct drilled piers to remain within ACI 336.1 tolerances. 

1. If location or out-of-plumb tolerances are exceeded, provide corrective construction.  

Submit design and construction proposals to Architect for review before proceeding. 

3.03 STEEL REINFORCEMENT 

A. Comply with recommendations in CRSI's "Manual of Standard Practice" for fabricating, placing, 

and supporting reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or 

destroy bond with concrete. 

C. Fabricate and install reinforcing cages symmetrically about axis of shafts in a single unit. 

D. Accurately position, support, and secure reinforcement against displacement during concreting.  

Maintain minimum cover over reinforcement. 

E. Use templates to set anchor bolts, leveling plates, and other accessories furnished in work of 

other Sections.  Provide blocking and holding devices to maintain required position during final 

concrete placement. 

F. Protect exposed ends of extended reinforcement, dowels, or anchor bolts from mechanical 

damage and exposure to weather. 

G. The steel reinforcing cage, consisting of longitudinal and transverse bars, ties, and cage 

stiffener bars, shall be completely assembled and placed as a unit immediately after the shaft 

excavation is inspected and accepted, and prior to concrete placement.  The reinforcing cage 

may be rigidly braced to retain its configuration during handling and construction.  

1. For shafts reinforced with a single longitudinal bar only, the reinforcement bar may be 

placed immediately after placement of concrete.  

3.04 CONCRETE PLACEMENT 

A. See notes in Excavation regarding inspector being present during concreting and Engineer 

being on-site for concreting of first three shafts installed. 

B. Concrete must be placed within 30 minutes after excavation is drilled for each drilled pier. 

C. Place concrete in continuous operation and without segregation immediately after inspection 

and approval of shaft by Owner's independent testing and inspecting agency. 

1. Construct a construction joint if concrete placement is delayed more than one hour.  Level 

top surface of concrete.  Before placing remainder of concrete, clean surface laitance, 
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roughen, and slush concrete with commercial bonding agent or with sand-cement grout 

mixed at ratio of 1:1. 

D. Dry Method:  Place concrete to fall vertically down the center of drilled pier without striking 

sides of shaft or steel reinforcement. 

1. Where concrete cannot be directed down shaft without striking reinforcement, place 

concrete with chutes, tremies, or pumps. Free-fall concrete placement is not allowed for 

drilled shafts with lengths greater twenty-five (25) feet.  

2. Vibrate top 60 inches of concrete. 

E. Slurry Displacement Method:  Place concrete in slurry-filled shafts by tremie methods or 

pumping.  Control placement operations to ensure that tremie or pump pipe is embedded no 

fewer than 60 inches into concrete and that flow of concrete is continuous from bottom to top of 

drilled pier. 

1. Shafts filled by use of slurry-displacement method shall be poured at least 12 inches 

above the necessary top elevation to ensure that all slurry has been displaced with 

uncontaminated concrete. 

2. After this required over-pour has been done, excess concrete may be removed without 

disturbing reinforcing steel. 

F. Coordinate withdrawal of temporary casings with concrete placement to maintain at least a 60-

inch head of concrete above bottom of casing. 

1. Vibrate top 60 inches of concrete after withdrawal of temporary casing. 

G. Screed concrete at cutoff elevation level and apply scoured, rough finish.  Where cutoff 

elevation is above the ground elevation, form top section above grade and extend shaft to 

required elevation. 

H. Protect concrete work, according to ACI 301, from frost, freezing, or low temperatures that 

could cause physical damage or reduced strength. 

1. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on 

frozen subgrade or on subgrade containing frozen materials. 

2. Do not use calcium chloride, salt, or other mineral-containing antifreeze agents or 

chemical accelerators. 

I. If hot-weather conditions exist that would seriously impair quality and strength of concrete, 

place concrete according to ACI 301 to maintain delivered temperature of concrete at no more 

than 90 deg F. 

1. Place concrete immediately on delivery.  Keep exposed concrete surfaces and formed 

shaft extensions moist by fog sprays, wet burlap, or other effective means for a minimum 

of seven days. 

3.05 FIELD QUALITY CONTROL 

A. Special Inspections:  Owner shall engage a qualified special inspector to perform the following 

special inspections: 

1. Drilled piers. 

2. Excavation. 

3. Concrete. 
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B. Testing Agency:  Owner shall engage a qualified testing agency to perform tests and 

inspections. 

C. Concrete Tests and Inspections: ASTM C 172 except modified for slump to comply with 

ASTM C 94/C 94M. 

1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete 

mixture exceeding 3 cu. yd., but less than 9 cu. yd., plus one set for each additional 27 cu. 

yd. or fraction thereof. 

a. When frequency of testing will provide fewer than five compressive-strength tests for 

each concrete mixture, testing shall be conducted from at least five randomly 

selected batches or from each batch if fewer than five are used. 

2. Slump:  ASTM C 143/C 143M; one test at point of discharge for each composite sample, 

but not less than one test for each day's pour of each concrete mixture.  Perform 

additional tests when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test for each 

composite sample, but not less than one test for each day's pour of each concrete 

mixture. 

4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 

40 deg F and below and when 80 deg F and above, and one test for each composite 

sample. 

5. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test for 

each composite sample, but not less than one test for each day's pour of each concrete 

mixture. 

6. Compression Test Specimens:  ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for each 

composite sample. 

7. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured 

specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two specimens at 7 days and one set of two specimens at 28 days. 

b. A compressive-strength test shall be the average compressive strength from a set of 

two specimens obtained from same composite sample and tested at age indicated. 

8. Strength of each concrete mixture will be satisfactory if every average of any three 

consecutive compressive-strength tests equals or exceeds specified compressive strength 

and no compressive-strength test value falls below specified compressive strength by 

more than 500 psi. 

9. Test results shall be reported in writing to Architect, concrete manufacturer, and 

Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain 

Project identification name and number, date of concrete placement, name of concrete 

testing and inspecting agency, location of concrete batch in Work, design compressive 

strength at 28 days, concrete mixture proportions and materials, compressive breaking 

strength, and type of break for both 7- and 28-day tests. 

10. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may 

be permitted by Architect but will not be used as sole basis for approval or rejection of 

concrete. 
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11. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete 

when test results indicate that slump, air entrainment, compressive strengths, or other 

requirements have not been met, as directed by Architect.  Testing and inspecting agency 

may conduct tests to determine adequacy of concrete by cored cylinders complying with 

ASTM C 42/C 42M or by other methods as directed by Architect. 

12. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

13. Correct deficiencies in the Work that test reports and inspections indicate dos not comply 

with the Contract Documents. 

D. An excavation, concrete, or a drilled pier will be considered defective if it does not pass tests 

and inspections. 

E. Prepare test and inspection reports for each drilled pier as follows: 

1. Concrete testing results. 

2. A numbered plan including all shafts. 

a. Note shafts where concrete samples were taken. 

3. Actual excavated length and diameter of each shaft drilled. 

4. Note if any shaft irregularities have been observed. 

5. Note any problems with sloughing or collapsing of shaft walls. 

6. The approximate maximum height of free water inside of the excavated shaft prior to 

concreting of shaft. 

7. Note if water remained in shaft at commencement of concreting and provided estimated 

amount.  Note if water was pumped from shaft excavation. 

8. Verification of proper reinforcement placement. 

9. Note any problems during excavating or concreting of shaft. 

10. Remarks, unusual conditions encountered, and deviations from requirements. 

3.06 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, 

trash, and debris, and legally dispose of it off Owner's property. 

END OF SECTION  
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SECTION 320513  
SOILS FOR EXTERIOR IMPROVEMENTS 

PART 1 GENERAL 
1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specifications Sections, apply to this Section.

1.02 SECTION INCLUDES 
A. Preparing subgrades for slabs-on-grade, walks, and pavements.
B. Excavating and backfilling for buildings and structures.
C. Drainage course for slabs-on-grade.
D. Subbase course for concrete.

1.03 RELATED REQUIREMENTS 
A. The Geotechnical Report and recommendations therein shall be the basis for all pavement

design.
1.04 REFERENCE STANDARDS 

A. Louisiana DOTD Standard Specifications for Roads and Bridges (2016 Edition).
1.05 DEFINITIONS 

A. Backfill: Soil material used to backfill an excavation.
1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to

support sides of pipe.
2. Final Backfill: Backfill placed over initial backfill to fill a trench.

B. Base Course: Course placed between the subbase course and hot mix asphalt paving.
C. Bedding Course: Course placed over the excavated subgrade in a trench before laying pipe.
D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
E. Drainage Course: Course supporting the slab-on-grade that also minimized the upward

capillary flow of pore water.
F. Excavation: Removal of material encountered above subgrade elevations and to lines and

dimensions indicated.
G. Fill: Soil materials used to raise existing grades.
H. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical

and electrical appurtenances, or other man-made stationary features constructed above or
below the ground surface.

I. Subbase Course: Course placed between the subgrade and base course for hot mix asphalt
pavement, or course placed between the subgrade and concrete pavement.

J. Subgrade: Surface or elevation remaining after completing excavation or fill immediately below
subbase, drainage fill, or topsoil materials.

K. Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground
services within buildings.

1.06 MATERIALS OWNERSHIP 
A. Unless otherwise indicated, excess excavated and/or waste materials generated from

earthwork activities shall become the property of the Contractor.

3/10/2026
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1.07 SUBMITTALS 
A. See Section 013000 - Administrative Requirements for submittal procedures. 
B. Product Data for each type of product/material. 

1.08 PROJECT CONDITIONS 
A. Existing Utilities: Do not interrupt utilities servicing facilities occupied by Owner or others unless 

permitted in writing by Architect and then only after arranging to provide temporary utility 
services. 

1.09 COORDINATION 
A. Arrange earthwork schedule so as not to interfere with Owner's on-site operations. 

1.10 WARRANTY 
A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 

damaged during earthwork, by methods and with materials so as not to void existing 
warranties. 

PART 2 PRODUCTS  
2.01 SOIL MATERIALS 

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 

B. Satisfactory Soils: ASTM D 2487 Soil Classification Group GW, GP, GM, SW, SP, SM, and CL 
or a combination of these groups; free of rock or gravel larger than 3 inches in diameter, debris, 
waste, frozen materials, vegetation, and other deleterious matter. 

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, ML, OL, CH, MH, OH, and PT 
according to ASTM D 2487, or a combination of these groups. 
1. Includes soils not maintained within 2% of optimal moisture content at time of compaction. 

D. Subbase Material: Crushed gravel or stone; ASTM D2940; with at least 90% passing a 1-1/2 
Inch sieve and not more than 12% passing a No. 200 sieve.  

E. Base Course: Crushed gravel or stone; ASTM 2940; with at least 95% passing a 1-1/2 Inch 
sieve and not more than 8% passing a No. 200 sieve. 

F. Engineered Fill: Crushed gravel or stone; ASTM 2940; with at least 90% passing a 1-1/2 Inch 
sieve and not more than 12% passing a No. 200 sieve. 

G. Bedding Course: Crushed gravel or stone; ASTM 2940; except with 100% passing a 1 Inch 
sieve and not more than 5% passing a No. 200 sieve. 

H. Drainage Course: Narrowly graded mixture of crushed stone, or crushed or uncrushed gravel; 
ASTM D 448; coarse-aggregate grading size 57; with 100% passing a 1-1/2 sieve and 0-5% 
passing a No. 8 sieve. 

PART 3 EXECUTION 
3.01 PREPARTION 

A.  Protect all existing structures, pavements, and utilities from damage caused by hazards created 
by earthwork activities. 

B.   Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, 
debris, obstructions, and deleterious materials from ground surface is specified in Division 2 
Section “Site Clearing,” during earthwork operations. 

3.02 EXCAVATION 
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A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of 
surface and subsurface conditions encountered. Materials may include rock, soil, and/or 
obstructions. 
1. If excavated materials intended for fill include unsatisfactory materials, replace them with 

satisfactory soil materials. 
3.03 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of +/- 1 inch. If applicable, 
extend excavations a sufficient distance from structures for placing and removing concrete 
formwork, for installing services and other construction, and for inspections.  

3.04 EXCAVATIONS FOR WALKS AND PAVEMENTS 
A. Excavate surfaces under walks and pavements to indicate lines, cross sections, elevations, and 

subgrades. 
3.05 SUBGRADE INSPECITON 

A. Proof roll subgrade below the building slabs and pavements in accordance with the 
requirements set forth in Section 321313 “Concrete Paving.” 

B. Reconstruct subgrades damaged by weather or construction activities, as directed by the 
Engineer, without additional compensation. 

3.06 UNAUTHORIZED EXCAVATION 
A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation 

of concrete foundation or footing to excavation bottom, without altering top elevation. Lean 
concrete fill, with a 28-day compressive strength of 2,500 psi may be used when approved by 
the Engineer. 

3.07 STORAGE OF SOIL MATERIALS 
A. Stockpile borrow materials and excavated satisfactory soil materials without intermixing. Place, 

grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 
B. Stockpile soil materials away from the edge of excavations, and do not store within the drip line 

of remaining trees. 
3.08 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing materials. 

B. Place and compact fill material in layers to required elevations as directed on the Construction 
Drawings and Typical Details. 

3.09 SOIL MOISTURE CONTROL 
A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 

compaction to within 2 percent of optimum moisture content.  
1. Do not place backfill or fill on surfaces that are muddy, frozen, or contain frost or ice. 
2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that 

exceeds the optimal moisture content by 2%. 
3.10 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill materials in layers not more than 8 inches in loose depth for materials 
compacted by heavy equipment, and layers not more than 4 inches in loose depth for materials 
compacted by hand equipment. 

B. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D 698: 
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1. Under structures, building slabs, steps, and pavements, scarify and recompact the top 12 
inches of existing subgrade and each layer of backfill or fill soil material at 95%. 

2. Under walkways, scarify and recompact the top 6 inches of existing subgrade and each 
layer of backfill or fill soil material at 92%. 

3. Under lawn or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill at 85%. 

3.11 GRADING 
A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply 

with compaction requirements and grade to elevations indicated. 
B. Site Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish 

subgrades to required elevations within the following tolerances: 
1. Lawn or unpaved area: +/-1 Inch 
2. Walks: +/-1 Inch 
3. Pavements: +/-1/2 Inch 

3.12 SUBBASE AND BASE COURSES 
A. Place subbase and base course on subgrades free of mud, frost, ice, or snow. 
B. On prepared subgrade, place subbase and base course under pavements and sidewalks as 

follows: 
1. Shape subbase and base course to required crown elevations and cross slope grades. 
2. Compact subbase and base course at optimum moisture content to required grades, lines, 

and cross sections, and thickness not less that 95% of maximum dry unit weight according 
to ASTM D 698. 

3.13 DRAINAGE COURSE 
A. Place drainage course on subgrades free of mud, frost, ice, or snow. 
B. On prepared subgrade, place drainage course under cast-in-place concrete slabs-on-grade as 

follows: 
1. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 
2. Compact each layer of drainage course at optimum moisture content to required grades, 

lines, and cross sections, and thickness not less that 95% of maximum dry unit weight 
according to ASTM D 698. 

3.14 FIELD QUALITY CONTROL 
A. Testing Agency: Owner will engage a qualified independent geotechnical engineering testing 

agency to perform field quality-control testing. 
B. Allow testing agency to inspect subgrades and each backfill layer. Proceed with subsequent 

work only after the test results of previously completed work comply with the project’s 
requirements.  

C. Testing agency with test compaction of soils in place according to ASTM D 1556, ASTM D 
2167, ASTM D 2922, and ASTM D 2937, as applicable. 

D. When testing agency determines that backfills have not achieved degree of compaction 
specificized, scarify and moisten or aerate, or remove and replace soil to a depth required; 
recompact and retest until specified compaction is obtained.  

3.15 PROTECTION 
A. Protecting Graded Areas: Protect newly graded areas from traffic and erosion. Keep free of 

trash and debris. 
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B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations and weather conditions. 

C. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and 
eliminate evidence of restoration to greatest extent possible. 

3.16 DISPOSAL OF WASTE AND SURPLUS MATERIALS 
A. Remove surplus satisfactory and unsatisfactory soil and waste material, trash, and debris, and 

legally dispose of it off-site. 
END OF SECTION 
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SECTION 321313  
CONCRETE PAVING 

PART 1  GENERAL 
1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specifications Sections, apply to this Section.

1.02 SECTION INCLUDES 
A. Construction of concrete walks and drives.

1.03 RELATED REQUIREMENTS 
A. Section 320513 – Soils for Exterior Improvements.

1.04 REFERENCE STANDARDS 
A. Louisiana DOTD Standard Specifications for Roads and Bridges (2016 Edition).

1.05 DEFINITIONS 
A. Cementous Materials: Portland cement alone or in combination with on or more of blended

hydraulic cement, fly ash, slag cement, and other pozzolans.
B. W/C Ratio:  The ratio by weight of water to Cementous materials.

1.06 MATERIALS OWNERSHIP 
A. Unless otherwise indicated, concrete walks and drives become property of Owner.

1.07 SUBMITTALS 
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data for each type of product/material.
C. Design Mixtures for each type of concrete paving mixture. Include alternate design mixtures

when characteristics of materials, project conditions, weather, test results, or other
circumstances warrant adjustments.

1.08 PROJECT CONDITIONS 
A. Area immediately adjacent to demolition area will be occupied.  Conduct concrete paving

construction activities so operations of occupied building will not be disrupted.
1. Provide not less than 72 hours' notice of activities that will affect Owner's normal

operations of adjacent occupied building.
2. Maintain access to existing walkways, exits, and other facilities used by occupants of

adjacent buildings.
a. Do not close or obstruct walkways, exits, or other facilities used by occupants of

adjacent buildings without written permission from authorities having jurisdiction.
B. Cold-Weather Concrete Placement: Protect concrete work form physical damage or reduced

strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1
and the following instructions:
1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat

water and aggregates before mixing to obtain a concrete mixture temperature of not less
than 50 deg F and not more than 80 deg F at point of placement.

2. Do not use frozen materials or materials containing ice or snow.
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or

chemical accelerators unless otherwise specified and approved in design mixtures.
C. Hot-Weather Concrete Placement: Comply with ACI 301 and the following when hot-weather

conditions occur during concrete placement:

3/10/2026
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1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of 
placement. Chilled mixing water or chopped ice may be used to control temperature, 
provided water equivalent of ice is calculated in total amount of mixing water. Using liquid 
nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas. 

1.09 COORDINATION 
A. Arrange concrete paving schedule so as not to interfere with Owner's on-site operations. 

1.10 WARRANTY 
A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 

damaged during installation or preparation for concrete paving, by methods and with materials 
so as not to void existing warranties. 

PART 2 PRODUCTS  
2.01 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 unless otherwise noted. 
2.02 FORMS 

A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel type materials 
to provide full-depth, continuous, straight, and smooth exposed surfaces. 
1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less. 

B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, 
or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete 
surfaces. 

2.03 STEEL REINFORCEMENT 
A. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, fabricated from steel wire into 

flat sheets. 
B. Plain-Steel Wire: ASTM A1064/A1064M. 
C. Epoxy-Coated-Steel Wire: ASTM A884/A884M, Class A; coated. 
D. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating, compatible with epoxy coating on 

reinforcement. 
E. Zinc Repair Material: ASTM A780/A780M. 

3.04 CONCRETE MATERIALS 
A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and 

source throughout Project: 
1. Portland Cement: ASTM C150/C150M, gray Portland cement Type I. 
2. Fly Ash: ASTM C618, Class C or Class F. 

B.  Normal-Weight Aggregates: ASTM C33/C33M, Class 1N, uniformly graded. Provide aggregates 
from a single source. 
1. Maximum Coarse-Aggregate Size: 3/4 inch nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

B. Water: Potable and complying with ASTM C94/94M. 
2.05 RELATED MATERIALS 

A.  Joint Fillers: ASTM D1751, asphalt-saturated cellulosic fiber in preformed strips. 
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3.06 CONCRETE MIXTURES 
A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of 

normal-weight concrete, and as determined by either laboratory trial mixtures or field 
experience. 
1. Use a qualified independent testing agency for preparing and reporting proposed concrete 
design mixtures for the trial batch method. 
2. When automatic machine placement is used, determine design mixtures and obtain 
laboratory test results that comply with or exceed requirements. 

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 
Portland cement in concrete as follows: 
1. Fly Ash or Pozzolan: 25 percent. 
2. Combined Fly Ash or Pozzolan, and Slag Cement: 50 percent, with fly ash or pozzolan not 
exceeding 25 percent. 

C. Concrete Mixtures: Normal-weight concrete. 
1. Compressive Strength (28 Days): 4000 psi. 

3.07 CONCRETE MIXING 
A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to 

ASTM C94/C94M. Furnish batch certificates for each batch discharged and used in the Work. 
1.   When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-
1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery 
time to 60 minutes. 

PART 3  EXECUTION 
4.01 PREPARATION- GENERAL 

A. Inspections- Prior to commencement of concrete paving work, inspect the exposed subgrade 
and subbase surfaces for compliance with requirements set for in the construction plans. 

B. Proof-roll prepared subbase surface below concrete paving to identify soft areas and areas of 
excess yielding.  
1. Completely proof-roll subbase in one direction. Limit vehicle speed to 3 mph. 
2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing 

not less than 15 tons. 
3. Correct subbase with soft spots and areas of pumping or rutting in accordance with the 

requirements in Section 320513 "Earthwork.” 
C. Remove any loose material from compacted subbase surface immediately before placing 

concrete. 
D. Thoroughly moisten subgrade prior to placing concrete. 
E. Proceed with installation only after unsatisfactory. 

4.02 EDGE FORMS AND SCREED CONSTRUCTION 
A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required 

lines, grades, and elevations. Install forms to allow continuous progress of work and so forms 
can remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from 
concrete without damage. 

4.03 INSTALLATION OF STEEL REINFORCEMENT 
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A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials. 
C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during 

concrete placement. Maintain minimum cover to reinforcement. 
D. Install welded-wire reinforcement in lengths as long as practicable. Lap adjoining pieces at 

least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent 
continuous laps in either direction. 

E. Zinc-Coated Reinforcement: Use galvanized-steel wire ties to fasten zinc-coated reinforcement. 
Repair cut and damaged zinc coatings with zinc repair material. 

F. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-coated 
reinforcement. Repair cut and damaged epoxy coatings with epoxy repair coating according to 
ASTM D3963/D3963M. 

G. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and 
free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required 
before placement. Set mats for a minimum 2-inch overlap of adjacent mats. 

4.04 JOINTS 
A. General: Form construction, isolation, and contraction joints and tool edges true to line, with 

faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to 
centerline unless otherwise indicated.  
1. When joining existing paving, place transverse joints to align with previously placed joints 

unless otherwise indicated. 
B. Construction Joints: Set construction joints at side and end terminations of paving and at 

locations where paving operations are stopped for more than one-half hour unless paving 
terminates at isolation joints. 
1. Continue steel reinforcement across construction joints unless otherwise indicated. Do not 

continue reinforcement through sides of paving strips unless otherwise indicated. 
2. Provide tie bars at sides of paving strips where indicated. 
3. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against 

hardened or partially hardened concrete surfaces. 
C. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as 

indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete 
thickness, as follows: 
1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each 

edge of joint with grooving tool to a 1/4-inch radius. Repeat grooving of contraction joints 
after applying surface finishes. 
a. Tolerance: Ensure that grooved joints are within 3 inches either way from centers of 

dowels. 
2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 

abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when cutting 
action will not tear, abrade, or otherwise damage surface and before developing random 
contraction cracks. 
a. Tolerance: Ensure that sawed joints are within 3 inches either way from centers of 

dowels. 
D. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an 

edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface finishes. 
Eliminate edging-tool marks on concrete surfaces. 
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4.05 CONCRETE PLACEMENT 
A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and 

items to be embedded or cast-in. 
B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing 

concrete. Do not place concrete on frozen surfaces. 
C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not 

place concrete around manholes or other structures until they are at required finish elevation 
and alignment. 

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete. 
E. Do not add water to concrete during delivery or at Project site. Do not add water to fresh 

concrete after testing. 
F. Deposit and spread concrete in a continuous operation between transverse joints. Do not push 

or drag concrete into place or use vibrators to move concrete into place. 
G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented 

by hand spading, rodding, or tamping. 
1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal 

vibrator. Keep vibrator away from joint assemblies or side forms. Use only square-faced 
shovels for hand spreading and consolidation. Consolidate with care to prevent dislocating 
reinforcement dowels and joint devices. 

H. Screed paving surface with a straightedge and strike off. 
I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform 

surface plane before excess moisture or bleed water appears on the surface. Do not further 
disturb concrete surfaces before beginning finishing operations or spreading surface 
treatments. 

J. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and 
gutters to require cross section, lines, grades, finish, and jointing. 

K. Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to 
required thickness, lines, grades, finish, and jointing. 
1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of 

slipform paving machine during operations. 
4.06 FLOAT FINISHING 

A. General: Do not add water to concrete surfaces during finishing operations. 
B. Float Finish: Begin the second floating operation when bleed water sheen has disappeared, 

and concrete surface has stiffened sufficiently to permit operations. Float surface with power-
driven floats or by hand floating if area is small or inaccessible to power units. Finish surfaces 
to true planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform 
granular texture. 
1. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished 

concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture. 
4.07 CONCRETE PROTECTION AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 

B. Comply with ACI 306.1 for cold-weather protection. 
C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy 

conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
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operations. Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from concrete 
surface. 

E. Curing Methods: Cure concrete by moisture curing as follows: 
1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the 

following materials: 
a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet. Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 
4.08 PAVING TOLERANCES 

A. Comply with tolerances in ACI 117 and as follows: 
1. Elevation: ¾ Inch 
2. Thickness: Plus 3/8 Inch, Minus ¼ Inch 
3. Surface: Gap below 10-feet- long; unleveled straightedge not to exceed 1/2 inch. 
4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch per 12 

inches of tie bar. 
5. Lateral Alignment and Spacing of Dowels: 1 inch. 
6. Vertical Alignment of Dowels: 1/4 inch. 
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch per 

12 inches of dowel. 
8. Joint Spacing: 3 inches. 
9. Contraction Joint Depth: Plus 1/4 inch, no minus. 
10. Joint Width: Plus 1/8 inch, no minus. 

4.09 REPAIR AND PROTECTION 
A. Remove and replace concrete paving that is broken, damaged, or defective or that does not 

comply with requirements in this Section. Remove work in complete sections from joint to joint 
unless otherwise approved by Engineer. 

B. Drill test cores, where directed by Engineer, when necessary to determine magnitude of cracks 
or defective areas. Fill drilled core holes in satisfactory paving areas with Portland cement 
concrete bonded to paving with epoxy adhesive. 

C. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after 
placement. When construction traffic is permitted, maintain paving as clean as possible by 
removing surface stains and spillage of materials as they occur. 

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep 
paving not more than two days before date scheduled for Substantial Completion inspections. 

END OF SECTION 


