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SECTION 01 00 00 
GENERAL REQUIREMENTS 

 
1.1 GENERAL INTENTION  

A.  Contractor shall completely prepare site for buildi ng operations, 

including demolition and removal of existing Emerge ncy Generator, and 

furnish labor and materials and perform work for a new Emergency 

Generator system as required by drawings and specif ications.  

B.  Visits to the site by Bidders may be made only by a ppointment with the 

Contracting Officers’ Representative (COR). 

C.  Offices of AE Works, as Architect-Engineers, will r ender certain 

technical services during construction. Such servic es shall be 

considered as advisory to the Government and shall not be construed as 

expressing or implying a contractual act of the Gov ernment without 

affirmations by Contracting Officer or his duly aut horized 

representative.  

D.  Before placement and installation of work subject t o tests by testing 

laboratory retained by Department of Veterans Affai rs, the Contractor 

shall notify the Contracting Officer’s Representati ve (COR) in 

sufficient time to enable testing laboratory person nel to be present at 

the site in time for proper taking and testing of s pecimens and field 

inspection. Such prior notice shall be not less tha n three work days 

unless otherwise designated by the COR. 

E.  All employees of general contractor and subcontract ors shall comply with 

VA security management program and obtain permissio n of the VA police, 

be identified by project and employer, and restrict ed from unauthorized 

access. 

F.  Prior to commencing work, general contractor shall provide proof that a 

OSHA certified “competent person” (CP) (29 CFR 1926 .20(b)(2) will 

maintain a presence at the work site whenever the g eneral or 

subcontractors are present. 

G.  Training: 

1.  All employees of general contractor or subcontracto rs shall have 

the 10-hour OSHA certified Construction Safety cour se and /or 

other relevant competency training, as determined b y VA CP with 

input from the ICRA team. 

2.  Submit training records of all such employees for a pproval before 

the start of work.  

 

1.2 STATEMENT OF BID ITEM(S)  
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A.  ITEM I, GENERAL CONSTRUCTION: Work includes removal  of the existing 

generator, day tanlk, emergency panel, muffler and all associated 

accessories of the emergency generator as indicated  on the drawings and 

specifications. New work includes new emergency gen erator, day tank, 

emergency panel, muffler and all associated accesso ries of the generator 

as indicated on the drawings and specifications.  

1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR 
A.  AFTER AWARD OF CONTRACT, one (1) set of specificati ons and drawings will 

be furnished. 

1.  A digital CD of all files will be provided to the C ontractor.  

Hard copies may be made by the Contractor, at Contr actor’s 

expense.  

1.4 CONSTRUCTION SECURITY REQUIREMENTS 
A.  Security Plan: 

1.  The security plan defines both physical and adminis trative 

security procedures that will remain effective for the entire 

duration of the project. 

2.  The General Contractor is responsible for assuring that all sub-

contractors working on the project and their employ ees also comply 

with these regulations. 

B.  Security Procedures: 

1.  Security Badges/Background Investigations:   All pr ime contractor 

personnel and subcontractor personnel will be requi red to obtain a 

Flash Badge (Day Pass) prior to reporting to the jo bsite.  Within 

ten (10) business days prior to the personnel arriv ing at the work 

site, the General Contractor to whom award is made will be 

responsible for all personnel and subcontractor per sonnel 

completing the Background Investigation Request Wor ksheet and the 

VHA Service Center Contractor PIV Sponsorship Form and submitting 

it to the Personnel Security Officer at the Bath VA  Medical 

Center. Badges will be issued to qualified personne l and must be 

worn and visible at all time while in VA property.  The General 

Contractor will be responsible for completion of th e VHA Security 

Center PIV Credentials Turn-In Inventory Report and  forwarding it 

to the Contracting Officer at the end of the constr uction project.  

General Contractor is responsible for obtaining and  turning in ALL 

badges 

2.  General Contractor’s employees shall not enter the Project Site 

without appropriate badge.  They may also be subjec t to inspection 
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of their personal affects when entering and leaving  the Project 

Site. 

3.  For working outside the “regular hours” as defined in the 

contract, The General Contractor shall give 3 days notice to the 

Contracting Officer so that security arrangements c an be provided 

for the employees.  This notice is separate from an y notices 

required for utility shutdown described later in th is section. 

4.  No photography of VA premises is allowed without wr itten 

permission of the Contracting Officer. 

5.  VA reserves the right to close down or shut down th e project site 

and order General Contractor’s employees off the pr emises in the 

event of an emergency.  The General Contractor may return to the 

site only with the written approval of the Contract ing Officer. 

C.  Key Control: 

1.  The General Contractor will install a lockset to re ceive VA 

provided core. VA will provide contractor with thre e keys to the 

core. 

2.  The General Contractor shall turn over all permanen t lock 

cylinders to the VA locksmith for permanent install ation.  

D.  Document Control: 

1.  Before starting any work, the General Contractor/Su b Contractors 

shall submit an electronic security memorandum desc ribing the 

approach to following goals and maintaining confide ntiality of 

“sensitive information”. 

2.  The General Contractor is responsible for safekeepi ng of all 

drawings, project manual and other project informat ion.  This 

information shall be shared only with those with a specific need 

to accomplish the project. 

3.  Certain documents, sketches, videos or photographs and drawings 

may be marked “Law Enforcement Sensitive” or “Sensi tive 

Unclassified”.  Secure such information in separate  containers and 

limit the access to only those who will need it for  the project.  

Return the information to the Contracting Officer u pon request. 

4.  These security documents shall not be removed or tr ansmitted from 

the project site without the written approval of Co ntracting 

Officer. 

5.  All paper waste or electronic media such as CD’s an d diskettes 

shall be shredded and destroyed in a manner accepta ble to the VA. 
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6.  Notify Contracting Officer and Site Security Office r immediately 

when there is a loss or compromise of “sensitive in formation”. 

7.  All electronic information shall be stored in speci fied location 

following VA standards and procedures using an Engi neering 

Document Management Software (EDMS). 

a.  Security, access and maintenance of all project dra wings, both 

scanned and electronic shall be performed and track ed through the 

EDMS system. 

b.  “Sensitive information” including drawings and othe r documents may 

be attached to e-mail provided all VA encryption pr ocedures are 

followed. 

E.  Motor Vehicle Restrictions 

1.  All Contractor parking shall be in designated contr actor parking 

lot.  

2.  Vehicle authorization request shall be submitted 24 -hours before 

the date and time of access.  Access shall be restr icted to 

picking-up and dropping off materials and supplies.  

F.  Privacy Training: Privacy training must be complete d by all contractors 

and subcontractors assigned to the VA accounts prio r to construction or 

delivery of service and/or onsite visit and annuall y.  There are three 

(3) options a contractor or subcontractor can choos e from to complete 

privacy training: 

1.  Complete VHA Privacy Policy Training electronically  through EES at 
the following website:  https://www.ees-
learning.net/librix/loginhtml.asp?v=librix .   or 

2.  Review the text version of VHA Privacy Policy cours e included with 

this contract and complete the training certificate  or, 

3.  Review the text version of VHA Privacy Policy Train ing PowerPoint 
presentation included with this contract and comple te the training 
certificate. 

The Contractor shall provide the VA COR a copy of t he completed training 

certificate(s). 

 

1.5 CONTRACTOR REQUIREMENTS 
A.  Contractor Weekly Progress Meetings:  The contracto r is required to hold 

weekly progress update meetings at the VA construct ion site with the 

Contracting Officer and his designated personnel to  review all relevant 

aspects of the construction to be accomplished for current week and for 

the following two weeks.  All pertinent issues whic h may affect the 
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established construction schedule are to be raised by the contractor 

with possible recommended solutions to maintain sch edule target dates.  

Contractor is responsible for generating and supply ing an agenda one (1) 

day before the meeting to all participants of the m eeting.  The 

Contractor is also responsible for writing the deta iled meeting minutes 

and providing them to the Contracting Officer withi n three (3) working 

days after the meeting. 

B.  Required Registration with Contractor Performance A ssessment Reporting 

System (CPARS).  As prescribed in Federal Acquisiti on Regulation (FAR) 

Part 42.1500, the Department of Veterans Affairs (V A) evaluates General 

Contractor past performance on all Contracts that e xceed the thresholds 

outlined in FAR Part 42.15, and shares those evalua tions with other 

Federal Government Contract Specialists and procure ment officials.  The 

FAR requires that the General Contractor be provide d an opportunity to 

comment on past performance evaluations prior to ea ch report closing.  

To fulfill this requirement, VA uses an online data base, the Contractor 

Performance Assessment Reporting System (CPARS) whi ch is maintained by 

the Department of Defense.  The CPARS database info rmation is shared 

with the Past Performance Information Retrieval Sys tem (PPIRS) database, 

which is available to all Federal Agencies.  Each G eneral Contractor 

whose Contract award is estimated to exceed the thr esholds outlined in 

FAR 42.15 is required to provide to the Contracting  Officer contact 

information for the Contractor’s representative wit h their response to 

the solicitation.  The Contractor is responsible to  notify the 

Contracting Officer of any change to the Contractor ’s representative 

during the contract performance period.  Contractor ’s representative 

contact information consists of a name and email ad dress.  The 

Government will register the contract within thirty  days after contract 

award.   For Contracts with a period of one year or  less, the 

Contracting Officer will perform a single evaluatio n when the Contract 

is complete.  For Contracts exceeding one year, the  Contracting Officer 

will evaluate the General Contractor’s performance annually.  Interim 

reports will be filed each year until the last year  of the Contract, 

when the final report will be completed.  The repor t shall be assigned 

in CPARS to the General Contractor’s designated rep resentative for 

comment.  The General Contractor representative wil l have 30 days to 

submit any comments and reassign the report to the VA Contracting 

Officer.  Failure by the Contractor to respond with in those thirty days 
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will result in the Government’s evaluation being pl aced on file in PPIRS 

without Contractor’s comments. 

C. The contractor is responsible for the submission of  coordination 

drawings which overlay all the new and existing sys tems (fire 

protection, plumbing, HVAC, electrical, communicati ons, etc) on one 

drawing, or set of drawings, per VAAR 852.236-80 Su bcontracts and Work 

Coordination Alternate 1. No work shall commence of  the new systems 

until the Government has approved the coordination drawings.  

 

1.5 FIRE SAFETY 
A. Applicable Publications: Publications listed bel ow form part of this 

Article to extent referenced. Publications are refe renced in text by 

basic designations only.  

1. American Society for Testing and Materials (ASTM ): 

E84-2009.............Surface Burning Characteristic s of Building 

Materials 

2. National Fire Protection Association (NFPA): 

10-2010..............Standard for Portable Fire Ext inguishers 

30-2008..............Flammable and Combustible Liqu ids Code 

51B-2009.............Standard for Fire Prevention D uring Welding, 

Cutting and Other Hot Work 

70-2011..............National Electrical Code 

241-2009.............Standard for Safeguarding Cons truction, 

Alteration, and Demolition Operations 

3. Occupational Safety and Health Administration (O SHA): 

29 CFR 1926..........Safety and Health Regulations for Construction 

B.  Fire Safety Plan: Establish and maintain a fire pro tection program in 

accordance with 29 CFR 1926. Prior to start of work , prepare a plan 

detailing project-specific fire safety measures, in cluding periodic 

status reports, and submit to COR and Facility Safe ty Officer for review 

for compliance with contract requirements in accord ance with Section 01 

33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES Prio r to any worker for 

the contractor or subcontractors beginning work, th ey shall undergo a 

safety briefing provided by the general contractor’ s competent person 

per OSHA requirements. This briefing shall include information on the 

construction limits, VAMC safety guidelines, means of egress, break 

areas, work hours, locations of restrooms, use of V AMC equipment, etc. 
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Documentation shall be provided to the COR that ind ividuals have 

undergone contractor’s safety briefing. 

C. Site and Building Access: Maintain free and unob structed access to 

facility emergency services and for fire, police an d other emergency 

response forces in accordance with NFPA 241. 

D. Separate temporary facilities, such as trailers,  storage sheds, and 

dumpsters, from existing buildings and new construc tion by distances in 

accordance with NFPA 241. For small facilities with  less than 6 m (20 

feet) exposing overall length, separate by 3m (10 f eet). 

E. Temporary Construction Partitions:  

1. Install and maintain temporary construction part itions to provide 

smoke-tight separations between construction areas and adjoining 

areas. Construct partitions of gypsum board or trea ted plywood (flame 

spread rating of 25 or less in accordance with ASTM  E84) on both 

sides of fire retardant treated wood or metal steel  studs. Extend the 

partitions through suspended ceilings to floor slab  deck or roof. 

Seal joints and penetrations. At door openings, ins tall Class C, ¾ 

hour fire/smoke rated doors with self-closing devic es. 

2. Install one-hour temporary construction partitio ns to maintain 

integrity of existing exit stair enclosures, exit p assageways, 

horizontal exits, smoke barriers, vertical shafts a nd openings 

enclosures. 

3. Close openings in smoke barriers and fire-rated construction to 

maintain fire ratings. Seal penetrations with liste d through-

penetration firestop materials in accordance with S ection 07 84 00, 

FIRESTOPPING. 

F. Temporary Heating and Electrical: Install, use a nd maintain 

installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70. 

G. Means of Egress: Do not block exiting for occupi ed buildings, including 

paths from exits to roads. Minimize disruptions and  coordinate with COR. 

H. Egress Routes for Construction Workers: Maintain  free and unobstructed 

egress. Inspect daily. Report findings and correcti ve actions weekly to 

COR. 

I. Fire Extinguishers: Provide and maintain extingu ishers in construction 

areas and temporary storage areas in accordance wit h 29 CFR 1926, NFPA 

241 and NFPA 10.  

J. Flammable and Combustible Liquids: Store, dispen se and use liquids in 

accordance with 29 CFR 1926, NFPA 241 and NFPA 30.  
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K. Existing Fire Protection: Do not impair automati c sprinklers, smoke and 

heat detection, and fire alarm systems, except for portions immediately 

under construction, and temporarily for connections . Provide fire watch 

for impairments more than 4 hours in a 24-hour peri od. Request 

interruptions in accordance with Article, OPERATION S AND STORAGE AREAS, 

and coordinate with COR. All existing or temporary fire protection 

systems (fire alarms, sprinklers) located in constr uction areas shall be 

tested as coordinated with the medical center. Para meters for the 

testing and results of any tests performed shall be  recorded by the 

medical center and copies provided to the COR. 

L. Smoke Detectors: Prevent accidental operation. R emove temporary covers 

at end of work operations each day. Coordinate with  COR. 

M. Hot Work: Perform and safeguard hot work operati ons in accordance with 

NFPA 241 and NFPA 51B. Coordinate with COR. Officer . Designate 

contractor's responsible project-site fire preventi on program manager to 

permit hot work.  

N. Fire Hazard Prevention and Safety Inspections: I nspect entire 

construction areas weekly. Coordinate with, and rep ort findings and 

corrective actions weekly to COR and facility Safet y Officer. 

O. Smoking: Smoking is prohibited in and adjacent t o construction areas 

inside existing buildings and additions under const ruction. In separate 

and detached buildings under construction, smoking is prohibited except 

in designated smoking rest areas (e.g. confined spa ces, etc.). 

P. Dispose of waste and debris in accordance with N FPA 241. Remove from 

buildings daily. 

Q. Perform other construction, alteration and demol ition operations in 

accordance with 29 CFR 1926. 

R. If required, submit documentation to the COR tha t personnel have been 

trained in the fire safety aspects of working in ar eas with impaired 

structural or compartmentalization features. 

1.6 OPERATIONS AND STORAGE AREAS  
A.  The Contractor shall confine all operations (includ ing storage of 

materials) on Government premises to areas authoriz ed or approved by the 

Contracting Officer. The Contractor shall hold and save the Government, 

its officers and agents, free and harmless from lia bility of any nature 

occasioned by the Contractor's performance. 

B.  Temporary buildings (e.g., storage sheds, shops, of fices) and utilities 

may be erected by the Contractor only with the appr oval of the 

Contracting Officer and shall be built with labor a nd materials 
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furnished by the Contractor without expense to the Government. The 

temporary buildings and utilities shall remain the property of the 

Contractor and shall be removed by the Contractor a t its expense upon 

completion of the work. With the written consent of  the Contracting 

Officer, the buildings and utilities may be abandon ed and need not be 

removed.  

C.  The Contractor shall, under regulations prescribed by the Contracting 

Officer, use only established roadways, or use temp orary roadways 

constructed by the Contractor when and as authorize d by the Contracting 

Officer. When materials are transported in prosecut ing the work, 

vehicles shall not be loaded beyond the loading cap acity recommended by 

the manufacturer of the vehicle or prescribed by an y Federal, State, or 

local law or regulation. When it is necessary to cr oss curbs or 

sidewalks, the Contractor shall protect them from d amage. The Contractor 

shall repair or pay for the repair of any damaged c urbs, sidewalks, or 

roads.  

(FAR 52.236-10) 

D.  Working space and space available for storing mater ials shall be as 

determined by the COR.  

E.  Workers are subject to the rules and regulations of  the Medical Center 

applicable to their conduct.  

F.  Execute work so as to interfere as little as possib le with normal 

functioning of Medical Center as a whole, including  operations of 

utility services, fire protection systems and any e xisting equipment, 

and with work being done by others. Use of equipmen t and tools that 

transmit vibrations and noises through the building  structure, are not 

permitted in buildings that are occupied, during co nstruction, jointly 

by patients or medical personnel, and Contractor's personnel, except as 

permitted by COR where required by limited working space.  

1.  Do not store materials and equipment in other than assigned areas.  

G.  Schedule delivery of materials and equipment to imm ediate construction 

working areas within buildings in use by Department  of Veterans 

Affairs in quantities sufficient for not more than two work days. 

Provide unobstructed access to Medical Center areas  required to remain 

in operation.  

H.  Where access by Medical Center personnel to vacated  portions of 

buildings is not required, storage of Contractor's materials and 

equipment will be permitted subject to fire and saf ety requirements. 
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I.  Phasing: To insure such executions, Contractor shal l furnish the COR 

with a schedule of approximate dates on which the C ontractor intends 

to accomplish work in each specific area of site, b uilding or portion 

thereof. In addition, Contractor shall notify the C OR two weeks in 

advance of the proposed date of starting work in ea ch specific area of 

site, building or portion thereof. Arrange such dat es to insure 

accomplishment of this work in successive phases mu tually agreeable to 

Medical Center Director, COR and Contractor, as fol lows:  

1.  The entire Building 78  will be in service during p erformance of 

work, but immediate areas of alterations will be va cated.  

2.  Contractor shall take all measures and provide all material 

necessary for protecting existing equipment and pro perty in 

affected areas of construction against dust and deb ris, so that 

equipment and affected areas to be used in the Medi cal Centers 

operations will not be hindered. Contractor shall p ermit access to 

Department of Veterans Affairs personnel and patien ts through 

other construction areas which serve as routes of a ccess to such 

affected areas and equipment. Coordinate alteration  work in areas 

occupied by Department of Veterans Affairs so that Medical Center 

operations will continue during the construction pe riod.  

3.  Immediate areas of alterations not mentioned in pre ceding 

Subparagraph 1 will be temporarily vacated while al terations are 

performed.  

J.  When a building is turned over to Contractor, Contr actor shall accept 

entire responsibility therefore.  

1.  Contractor shall maintain a minimum temperature of 4 degrees C (40 

degrees F) at all times, except as otherwise specif ied.  

2.  Contractor shall maintain in operating condition ex isting fire 

protection and alarm equipment. In connection with fire alarm 

equipment, Contractor shall make arrangements for p re-inspection 

of site with Fire Department or Company (Department  of Veterans 

Affairs or municipal) whichever will be required to  respond to an 

alarm from Contractor's employee or watchman.  

 
K.  Utilities Services: Maintain existing utility servi ces for Medical 

Center at all times. Provide temporary facilities, labor, materials, 

equipment, connections, and utilities to assure uni nterrupted 

services. Where necessary to cut existing water, st eam, gases, sewer 

or air pipes, or conduits, wires, cables, etc. of u tility services or 
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of fire protection systems and communications syste ms (including 

telephone), they shall be cut and capped at suitabl e places where 

shown; or, in absence of such indication, where dir ected by COR.  

1.  No utility service such as water, gas, steam, sewer s or 

electricity, or fire protection systems and communi cations systems 

may be interrupted without prior approval of COR. E lectrical work 

shall be accomplished with all affected circuits or  equipment de-

energized. When an electrical outage cannot be acco mplished, work 

on any energized circuits or equipment shall not co mmence without 

the Medical Center Director’s prior knowledge and w ritten 

approval. Refer to specification Sections 26 05 11,  REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS, for additional requir ements. 

2.  Contractor shall submit a request to interrupt any such services 

to COR, in writing, 48 hoursin advance of proposed interruption. 

Request shall state reason, date, exact time of, an d approximate 

duration of such interruption.  

3.  Contractor will be advised (in writing) of approval  of request, or 

of which other date and/or time such interruption w ill cause least 

inconvenience to operations of Medical Center. Inte rruption time 

approved by Medical Center may occur at other than Contractor's 

normal working hours.  

4.  Major interruptions of any system must be requested , in writing, 

at least 15 calendar days prior to the desired time  and shall be 

performed as directed by the COR.  

5.  In case of a contract construction emergency, servi ce will be 

interrupted on approval of COR. Such approval will be confirmed in 

writing as soon as practical.  

L.  Abandoned Lines: All service lines such as wires, c ables, conduits, 

ducts, pipes and the like, and their hangers or sup ports, which are 

found to be not in use or will not be used as a res ult of the Project 

shall be completely removed at least to the boundar ies of the Projects 

Limit of Work.  No utilities are to be abandoned wi thout approval of 

the COR. 

a.  If the COR agrees to allow a utility to be abandone d in place, it 

shall not be capped in finished areas.  Instead, it  shall be 

removed and sealed, capped or plugged in ceilings, within furred 

spaces, in unfinished areas, or within walls or par titions; so 

that they are completely behind the finished surfac es.  
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M.  To minimize interference of construction activities  with flow of 

Medical Center traffic, comply with the following:  

1.  Keep roads, walks and entrances to grounds, to park ing and to 

occupied areas of buildings clear of construction m aterials, 

debris and standing construction equipment and vehi cles. Wherever 

excavation for new utility lines cross existing roa ds, at least 

one lane must be open to traffic at all times. 

2.  Method and scheduling of required cutting, altering  and removal of 

existing roads, walks and entrances must be approve d by the COR.  

N.  Coordinate the work for this contract with other co nstruction 

operations as directed by COR. This includes the sc heduling of traffic 

and the use of roadways, as specified in Article, U SE OF ROADWAYS.  

1.7 ALTERATIONS  
A.  Survey: Before any work is started, the Contractor shall make a 

thorough survey with the COR of areas of building i n which 

alterations occur and areas which are anticipated r outes of access, 

and furnish a report, signed by both, to the Contra cting Officer. 

This report shall list by rooms and spaces: 

1.  Existing condition and types of resilient flooring,  doors, 

windows, walls and other surfaces not required to b e altered 

throughout affected areas of building.  

2.  Shall note any discrepancies between drawings and e xisting 

conditions at site.  

3.  Shall designate areas for working space, materials storage and 

routes of access to areas within buildings where al terations occur 

and which have been agreed upon by Contractor and C OR.  

B.  Any items required by drawings to be either reused or relocated or 

both, found during this survey to be nonexistent, o r in opinion of 

COR, to be in such condition that their use is impo ssible or 

impractical, shall be furnished and/or replaced by Contractor with 

new items in accordance with specifications which w ill be furnished 

by Government. Provided the contract work is change d by reason of 

this subparagraph B, the contract will be modified accordingly, under 

provisions of clause entitled "DIFFERING SITE CONDI TIONS" (FAR 

52.236-2) and "CHANGES" (FAR 52.243-4 and VAAR 852. 236-88).  

C.  Re-Survey: Thirty days before expected partial or f inal inspection 

date, the Contractor and COR together shall make a thorough re-survey 

of the areas of buildings involved. They shall furn ish a report on 

conditions then existing, of resilient flooring, do ors, windows, 
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walls and other surfaces as compared with condition s of same as noted 

in first condition survey report:  

1.  Re-survey report shall also list any damage caused by Contractor 

to such flooring and other surfaces, despite protec tion measures; 

and, will form basis for determining extent of repa ir work 

required of Contractor to restore damage caused by Contractor's 

workmen in executing work of this contract.  

D.  Protection: Provide the following protective measur es:  

1.  Wherever existing roof surfaces are disturbed they shall be 

protected against water infiltration. In case of le aks, they shall 

be repaired immediately upon discovery.  

2.  Temporary protection against damage for portions of  existing 

structures and grounds where work is to be done, ma terials handled 

and equipment moved and/or relocated.  

3.  Protection of interior of existing structures at al l times, from 

damage, dust and weather inclemency. Wherever work is performed, 

floor surfaces that are to remain in place shall be  adequately 

protected prior to starting work, and this protecti on shall be 

maintained intact until all work in the area is com pleted.  

 
 

1.8 DISPOSAL AND RETENTION 
A. Materials and equipment accruing from work remov ed and from demolition 

of buildings or structures, or parts thereof, shall  be disposed of as 

follows:  

1. Reserved items which are to remain property of t he Government are 

identified by attached tags as items to be stored. Items that remain 

property of the Government shall be removed or disl odged from present 

locations in such a manner as to prevent damage whi ch would be 

detrimental to re-installation and reuse. Store suc h items where 

directed by COR.  

2. Items not reserved shall become property of the Contractor and be 

removed by Contractor from Medical Center. 

3. PCB Transformers and Capacitors: The Contractor shall be responsible 

for disposal of the Polychlorinated Biphenyl (PCB) transformers and 

capacitors. The transformers and capacitors shall b e taken out of 

service and handled in accordance with the procedur es of the 

Environmental Protection Agency (EPA) and the Depar tment of 

Transportation (DOT) as outlined in Code of Federal  Regulation (CFR), 

Titled 40 and 49 respectively. The EPA's Toxic Subs tance Control Act 
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(TSCA) Compliance Program Policy Nos. 6-PCB-6 and 6 -PCB-7 also apply. 

Upon removal of PCB transformers and capacitors for  disposal, the 

"originator" copy of the Uniform Hazardous Waste Ma nifest (EPA Form 

8700-22), along with the Uniform Hazardous Waste Ma nifest 

Continuation Sheet (EPA Form 8700-22A) shall be ret urned to the 

Contracting Officer who will annotate the contract file and transmit 

the Manifest to the Medical Center's Chief.  

a. Copies of the following listed CFR titles may be  obtained from the 

Government Printing Office: 

40 CFR 261........Identification and Listing of Haz ardous Waste  

40 CFR 262........Standards Applicable to Generator s of Hazardous 

Waste  

40 CFR 263........Standards Applicable to Transport ers of 

Hazardous Waste  

40 CFR 761........PCB Manufacturing, Processing, Di stribution in 

Commerce, and use Prohibitions 

49 CFR 172........Hazardous Material tables and Haz ardous Material 

Communications Regulations  

49 CFR 173........Shippers - General Requirements f or Shipments 

and Packaging  

49 CRR 173........Subpart A General  

49 CFR 173........Subpart B Preparation of Hazardou s Material for 

Transportation  

49 CFR 173........Subpart J Other Regulated Materia l; Definitions 

and Preparation  

TSCA..............Compliance Program Policy Nos. 6- PCB-6 and 

6-PCB-7  

1.9 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, AND 
IMPROVEMENTS  

A. The Contractor shall preserve and protect all st ructures and equipment, 

and vegetation (such as trees, shrubs, and grass) o n or adjacent to the 

work site, which are not to be removed and which do  not unreasonably 

interfere with the work required under this contrac t. The Contractor 

shall only remove trees when specifically authorize d to do so, and shall 

avoid damaging vegetation that will remain in place . If any limbs or 

branches of trees are broken during contract perfor mance, or by the 

careless operation of equipment, or by workmen, the  Contractor shall 

trim those limbs or branches with a clean cut and p aint the cut with a 

tree-pruning compound as directed by the Contractin g Officer.  
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B. The Contractor shall protect from damage all exi sting improvements and 

utilities at or near the work site and on adjacent property of a third 

party, the locations of which are made known to or should be known by 

the Contractor. The Contractor shall repair any dam age to those 

facilities, including those that are the property o f a third party, 

resulting from failure to comply with the requireme nts of this contract 

or failure to exercise reasonable care in performin g the work. If the 

Contractor fails or refuses to repair the damage pr omptly, the 

Contracting Officer may have the necessary work per formed and charge the 

cost to the Contractor. 

(FAR 52.236-9) 

C. Refer to Section 01 57 19, TEMPORARY ENVIRONMENT AL CONTROLS, for 

additional requirements on protecting vegetation, s oils and the 

environment. Refer to Articles, "Alterations", "Res toration", and 

"Operations and Storage Areas" for additional instr uctions concerning 

repair of damage to structures and site improvement s.  

1.10 RESTORATION  
A. Remove, cut, alter, replace, patch and repair ex isting work as necessary 

to install new work. Except as otherwise shown or s pecified, do not cut, 

alter or remove any structural work, and do not dis turb any ducts, 

plumbing, steam, gas, or electric work without appr oval of the COR. 

Existing work to be altered or extended and that is  found to be 

defective in any way, shall be reported to the COR before it is 

disturbed. Materials and workmanship used in restor ing work, shall 

conform in type and quality to that of original exi sting construction, 

except as otherwise shown or specified.  

B. Upon completion of contract, deliver work comple te and undamaged. 

Existing work (walls, ceilings, partitions, floors,  mechanical and 

electrical work, lawns, paving, roads, walks, etc.)  disturbed or removed 

as a result of performing required new work, shall be patched, repaired, 

reinstalled, or replaced with new work, and refinis hed and left in as 

good condition as existed before commencing work.  

C. At Contractor's own expense, Contractor shall im mediately restore to 

service and repair any damage caused by Contractor' s workmen to existing 

piping and conduits, wires, cables, etc., of utilit y services or of fire 

protection systems and communications systems (incl uding telephone) 

which are indicated on drawings and which are not s cheduled for 

discontinuance or abandonment.  



VA Project No. 528A6-16-614EM  Bath VAMC 
AE Works Project No. 16036              Replace Gen erator, Building 78 

11-01-15 
100% Construction Documents 

 
 

01 00 00 -16  

D. Expense of repairs to such utilities and systems  not shown on drawings 

or locations of which are unknown will be covered b y adjustment to 

contract time and price in accordance with clause e ntitled "CHANGES" 

(FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING S ITE CONDITIONS" (FAR 

52.236-2).  

 
 

1.12 LAYOUT OF WORK  
A. The Contractor shall lay out the work from Gover nment established base 

lines and bench marks, indicated on the drawings, a nd shall be 

responsible for all measurements in connection with  the layout. The 

Contractor shall furnish, at Contractor's own expen se, all stakes, 

templates, platforms, equipment, tools, materials, and labor required to 

lay out any part of the work. The Contractor shall be responsible for 

executing the work to the lines and grades that may  be established or 

indicated by the Contracting Officer. The Contracto r shall also be 

responsible for maintaining and preserving all stak es and other marks 

established by the Contracting Officer until author ized to remove them. 

If such marks are destroyed by the Contractor or th rough Contractor's 

negligence before their removal is authorized, the Contracting Officer 

may replace them and deduct the expense of the repl acement from any 

amounts due or to become due to the Contractor.  

(FAR 52.236-17) 

1.13 AS-BUILT DRAWINGS 
A. The contractor shall maintain two full size sets  of as-built drawings 

which will be kept current during construction of t he project, to 

include all contract changes, modifications and cla rifications. 

B. All variations shall be shown in the same genera l detail as used in the 

contract drawings. To insure compliance, as-built d rawings shall be made 

available for the COR's review, as often as request ed. 

C. Contractor shall deliver two approved completed sets of as-built 

drawings to the COR within 15 calendar days after e ach completed phase 

and after the acceptance of the project by the COR.  

D. Paragraphs A, B, & C shall also apply to all sho p drawings. 

1.14 USE OF ROADWAYS 
A. For hauling, use only established public roads a nd roads on Medical 

Center property and, when authorized by the COR, su ch temporary roads 

which are necessary in the performance of contract work. Temporary roads 

shall be constructed by the Contractor at Contracto r's expense. When 
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necessary to cross curbing, sidewalks, or similar c onstruction, they 

must be protected by well-constructed bridges.  

1.15 TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQUIPMENT  
A. Use of new installed mechanical and electrical e quipment to provide 

heat, ventilation, plumbing, light and power will b e permitted subject 

to compliance with the following provisions:  

1. Permission to use each unit or system must be gi ven by COR. If the 

equipment is not installed and maintained in accord ance with the 

following provisions, the COR will withdraw permiss ion for use of the 

equipment.  

2. Electrical installations used by the equipment s hall be completed in 

accordance with the drawings and specifications to prevent damage to 

the equipment and the electrical systems, i.e. tran sformers, relays, 

circuit breakers, fuses, conductors, motor controll ers and their 

overload elements shall be properly sized, coordina ted and adjusted. 

Voltage supplied to each item of equipment shall be  verified to be 

correct and it shall be determined that motors are not overloaded. 

The electrical equipment shall be thoroughly cleane d before using it 

and again immediately before final inspection inclu ding vacuum 

cleaning and wiping clean interior and exterior sur faces.  

3. Units shall be properly lubricated, balanced, an d aligned. Vibrations 

must be eliminated.  

4. Automatic temperature control systems for prehea t coils shall 

function properly and all safety controls shall fun ction to prevent 

coil freeze-up damage.  

5. The air filtering system utilized shall be that which is designed for 

the system when complete, and all filter elements s hall be replaced 

at completion of construction and prior to testing and balancing of 

system. 

6. All components of heat production and distributi on system, metering 

equipment, condensate returns, and other auxiliary facilities used in 

temporary service shall be cleaned prior to use; ma intained to 

prevent corrosion internally and externally during use; and cleaned, 

maintained and inspected prior to acceptance by the  Government.  

B. Prior to final inspection, the equipment or part s used which show wear 

and tear beyond normal, shall be replaced with iden tical replacements, 

at no additional cost to the Government.  

C. This paragraph shall not reduce the requirements  of the mechanical and 

electrical specifications sections.  
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1.16 TEMPORARY TOILETS  
A. Provide where directed, (for use of all Contract or's workmen) ample 

temporary sanitary toilet accommodations with suita ble sewer and water 

connections; or, when approved by COR, provide suit able dry closets 

where directed. Keep such places clean and free fro m flies, and all 

connections and appliances connected therewith are to be removed prior 

to completion of contract, and premises left perfec tly clean.  

1.17 AVAILABILITY AND USE OF UTILITY SERVICES  
A. The Government shall make all reasonably require d amounts of utilities 

available to the Contractor from existing outlets a nd supplies, as 

specified in the contract. The amount to be paid by  the Contractor for 

chargeable electrical services shall be the prevail ing rates charged to 

the Government. The Contractor shall carefully cons erve any utilities 

furnished without charge.  

B. The Contractor, at Contractor's expense and in a  workmanlike manner 

satisfactory to the Contracting Officer, shall inst all and maintain all 

necessary temporary connections and distribution li nes, and all meters 

required to measure the amount of electricity used for the purpose of 

determining charges. Before final acceptance of the  work by the 

Government, the Contractor shall remove all the tem porary connections, 

distribution lines, meters, and associated parapher nalia.  

C. Contractor shall install meters at Contractor's expense and furnish the 

Medical Center a monthly record of the Contractor's  usage of electricity 

as hereinafter specified.  

D. Heat: Furnish temporary heat necessary to preven t injury to work and 

materials through dampness and cold. Use of open sa lamanders or any 

temporary heating devices which may be fire hazards  or may smoke and 

damage finished work, will not be permitted. Mainta in minimum 

temperatures as specified for various materials:  

1. Obtain heat by connecting to Medical Center heat ing distribution 

system.  

E. Electricity (for Construction and Testing): Furn ish all temporary 

electric services.  

1. Obtain electricity by connecting to the Medical Center electrical 

distribution system. The Contractor shall meter and  pay for 

electricity required for electric cranes and hoisti ng devices, 

electrical welding devices and any electrical heati ng devices 
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providing temporary heat. Electricity for all other  uses is available 

at no cost to the Contractor.  

F. Water (for Construction and Testing): Furnish te mporary water service. 

1. Obtain water by connecting to the Medical Center  water distribution 

system. Provide reduced pressure backflow preventer  at each 

connection. Water is available at no cost to the Co ntractor.  

2. Maintain connections, pipe, fittings and fixture s and conserve 

water-use so none is wasted. Failure to stop leakag e or other wastes 

will be cause for revocation (at COR's discretion) of use of water 

from Medical Center's system.  

 

1.18 TESTS  
A. Pre-test mechanical and electrical equipment and  systems and make 

corrections required for proper operation of such s ystems before 

requesting final tests. Final test will not be cond ucted unless 

pre-tested.  

B. Conduct final tests required in various sections  of specifications in 

presence of an authorized representative of the Con tracting Officer. 

Contractor shall furnish all labor, materials, equi pment, instruments, 

and forms, to conduct and record such tests.  

C. Mechanical and electrical systems shall be balan ced, controlled and 

coordinated. A system is defined as the entire comp lex which must be 

coordinated to work together during normal operatio n to produce results 

for which the system is designed. For example, air conditioning supply 

air is only one part of entire system which provide s comfort conditions 

for a building. Other related components are return  air, exhaust air, 

steam, chilled water, refrigerant, hot water, contr ols and electricity, 

etc. Another example of a complex which involves se veral components of 

different disciplines is a boiler installation. Eff icient and acceptable 

boiler operation depends upon the coordination and proper operation of 

fuel, combustion air, controls, steam, feedwater, c ondensate and other 

related components.  

D. All related components as defined above shall be  functioning when any 

system component is tested. Tests shall be complete d within a reasonably 

short period of time during which operating and env ironmental conditions 

remain reasonably constant.  

E. Individual test result of any component, where r equired, will only be 

accepted when submitted with the test results of re lated components and 

of the entire system.  
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1.19 INSTRUCTIONS  
A. Contractor shall furnish Maintenance and Operati ng manuals and verbal 

instructions when required by the various sections of the specifications 

and as hereinafter specified.  

B. Manuals: Maintenance and operating manuals (four  copies each) for each 

separate piece of equipment shall be delivered to t he COR coincidental 

with the delivery of the equipment to the job site.  Manuals shall be 

complete, detailed guides for the maintenance and o peration of 

equipment. They shall include complete information necessary for 

starting, adjusting, maintaining in continuous oper ation for long 

periods of time and dismantling and reassembling of  the complete units 

and sub-assembly components. Manuals shall include an index covering all 

component parts clearly cross-referenced to diagram s and illustrations. 

Illustrations shall include "exploded" views showin g and identifying 

each separate item. Emphasis shall be placed on the  use of special tools 

and instruments. The function of each piece of equi pment, component, 

accessory and control shall be clearly and thorough ly explained. All 

necessary precautions for the operation of the equi pment and the reason 

for each precaution shall be clearly set forth. Man uals must reference 

the exact model, style and size of the piece of equ ipment and system 

being furnished. Manuals referencing equipment simi lar to but of a 

different model, style, and size than that furnishe d will not be 

accepted.  

C. Instructions: Contractor shall provide qualified , factory-trained 

manufacturers' representatives to give detailed ins tructions to assigned 

Department of Veterans Affairs personnel in the ope ration and complete 

maintenance for each piece of equipment. All such t raining will be at 

the job site. These requirements are more specifica lly detailed in the 

various technical sections. Instructions for differ ent items of 

equipment that are component parts of a complete sy stem, shall be given 

in an integrated, progressive manner. All instructo rs for every piece of 

component equipment in a system shall be available until instructions 

for all items included in the system have been comp leted. This is to 

assure proper instruction in the operation of inter -related systems. All 

instruction periods shall be at such times as sched uled by the COR and 

shall be considered concluded only when the COR is satisfied in regard 

to complete and thorough coverage. The Department o f Veterans Affairs 

reserves the right to request the removal of, and s ubstitution for, any 

instructor who, in the opinion of the COR, does not  demonstrate 
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sufficient qualifications in accordance with requir ements for 

instructors above.  

- - - E N D - - - 



GENERAL METHOD OF PROCEDURE 

(MOP) 

 
This form shall be presented to the Bath VA Medical Center, COR a minimum of Forty Eight (48) hours before any work 

can proceed.   

 

This general MOP is prepared to provide The Bath VA Medical Center  with an overview of the installation activity that is 

to be performed in the 

 

Building _________________________________ System__________________________________  

 

 

The installation activity is scheduled as follows: 

 

             Start Date _______________ Time__________________ Completion Date__________________          

       

 The general description of work is ________________________________________    

 

      ____________________________________________________________________    

 

      ____________________________________________________________________      

 

It is understood that work will not begin until      The COR approves this MOP, assigns areas of 

responsibilities (by name, title, location and telephone number), and ensures manpower coverage during the 

installation. For your review, each of the following items are covered in this MOP (a check in the box represents material 

is furnished as an attachment): 

 

                     �  A.  Equipment to be installed, removed, and/or modified by location 

                     �  B.  The working equipment that may be affected 

                     �  C.  When working equipment may be taken out-of-service 

                     �  D.  A copy of the installation/modification and test documentation 

                     �  E.   Protection of equipment; floors, walls etc. 

                     �  F.   Space requirements for storage of tools and materials 

              � G.  Other pertinent factors 

 

     This general MOP has been reviewed and agreement reached on the installation undertaking. A detailed step-by-step 

procedure � is � is not   required. (If a detailed MOP is required, it will be furnished to The COR at The Bath VA Medical 

Center, two weeks prior to installation start.) 

 

Approved By:           (Electrical Contractor) 

 

Name_____________________ Title___________________ Date________________ 

    

Approved By         Bath VA Medical Center Representatives  

 

Name       Title      Date_________ 

 

Name       Title      Date_________ 

 

Name       Title      Date   



DETAILED 

METHOD OF PROCEDURE 

CHECKLIST OF PERTINENT ITEMS 

        

 

Work should not start on this portion of the job until this form and the entire MOP have been signed by the 

responsible Bath VA Medical Center Representatives. 

 

Items checked below are applicable to this job and will be reviewed, observed and used as an integral part of 

this MOP.  Place a check as each of the following items are discussed and agreed upon: 

 

A. Safety 

� 1.  Warning signs, tags, etc., available. 

� 2.  Safety cones marking work areas. 

� 3.  Appropriate personal protective equipment (PPE) 

� 4.  Location of fire equipment, etc. 

 

B. General 

� 1.  Location of equipment 

� 2.  Shutdowns of equipment and durations 

� 3.  Work hours  

� 4. Restoration procedures. 

� 5. Protection of floors, walls, doors, etc., and building exterior. 

 

C. Temporary Services  

� 1.  Temporary feeders  

� 2.  Temporary generator 

 

D. Affected Areas  

� 1.  Areas affected by outage  

� 2.  Notification of affected employees 

� 3.  Any hazardous conditions that warrant notification of the responsible 

________Equipment/Maintenance Engineer. 

� 4.  Contingency Plans 

� 5. Duration of Outage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



METHOD OF PROCEDURE 

 
 

 

Date:  

 

 

 

Building: 

 

 

 

System:  

 

 

 

Physical Address of Site: 

 

 

 

 

Installers:  

 

 

 

 

MOP Preparer & Phone #: 

 

 

MOP Preparer Title: 

 

 

 

Step 

# 

Critical 

 

(Y/N) 

Responsible  

Party / 

Dept 

 

List below the installation activity, equipment involved, 

and steps in numerical order required to complete the job 

(General MOP description can be listed as step 1) 

Work shift 

(i.e. 7am–    

4 pm) 

Step 

Completion 

Date 

 

Initials 

 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       



Step 

# 

Critical 

 

(Y/N) 

Responsible  

Party / 

Department 

 

List below the installation activity, equipment involved, 

and steps in numerical order required to complete the job 

(General MOP description can be listed as step 1) 

Work shift 

(i.e. 7am–    

4 pm) 

Step 

Completion 

Date 

 

Initials 

 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

 

Restoration procedures in the event of any problems or equipment failures have been considered by the Electrical 

Contractor. Their respective responsibilities and planned operations to restore service have been reviewed. 

 

 

 

 

 

 

 

 

APPROVAL: 

 

        (Electrical Contractor) 

 

Name_____________________ Title___________________ Date________________ 

 

 

Approved By                     Bath VA Medical Center Representatives  

 

Name        Title      Date_________ 

 

Name        Title      Date_______  

Emergency Restoration Procedures: 
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ARCHITECTURAL AND ENGINGEERING CPM SCHEDULES  
01 32 16.01 - 1 

SECTION 01 32 16.01 
ARCHITECTURAL AND ENGINEERING CPM SCHEDULES 

 
PART 1- GENERAL 

1.1 DESCRIPTION: 

 The Architect/Engineer of Record (A/E) shall devel op a Critical Path 

Method (CPM Schedule) plan and schedule demonstrati ng fulfillment of the 

contract requirements as designated in VA PG 18-15,  shall keep the CPM 

up-to-date in accordance with the requirements of t his section and shall 

utilize the plan for scheduling, coordinating and m onitoring work under 

this contract. Conventional Critical Path Method (C PM) Precedence 

Diagramming Method (PDM) technique will be utilized  to satisfy both time 

and cost applications. All schedule data and report s required under this 

specification section shall be based upon regular t otal float, not 

relative total float schedules. 

1.2 A/E'S REPRESENTATIVE: 

A. The A/E shall designate an authorized representa tive in the firm who 

will be responsible for the preparation of the CPM Schedule, review and 

report progress of the project with and to the Proj ect Manager and the 

Contracting Officer. 

B. The A/E's representative shall have direct proje ct control and complete 

authority to act on behalf of the A/E in fulfilling  the requirements of 

this specification section and such authority shall  not be interrupted 

throughout the duration of the project. 

1.3 A/E'S SCHEDULE PREPARATION: 

A. To prepare the CPM Schedule, and subsequent peri odic updates, which 

reflects the A/E's project plan, the A/E shall eith er designate a 

qualified individual within their firm or engage an  independent CPM 

_VA244-15-C-0372 Submittal Package DIV 26 #11 & #12 (R1)-AEW Response.pdf
consu

ltant (CPM Developer) who is skilled in the time an d cost application of 

scheduling using (PDM) network techniques for Desig n projects, the cost 

of which is included in the A/E's bid.  

B. Within 10 calendar days after award of the contr act, the A/E shall 

submit to the Contracting Officer: 

1. The name of the CPM Developer. 

2. The Computer Software to be utilized. 
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3. Sufficient information to show that the CPM Deve loper has the 

qualifications to meet the requirements specified i n the preceding 

paragraph.  

C. The Contracting Officer has the right to approve  or disapprove the 

designated CPM developer, and will notify the A/E o f the VA decision 

within seven calendar days from receipt of informat ion. In case of 

disapproval, the A/E shall resubmit another CPM Dev eloper within 10 

calendar days for renewed consideration. The A/E mu st have their CPM 

Developer approved prior to submitting the Initial CPM Schedule 

1.4 COMPUTER PRODUCED SCHEDULES 

A. The A/E shall provide to the VA Project Manager,  Contracting Officer and 

CPM Schedule Analyst, monthly computer processing o f all computer-

produced time/cost schedules and reports generated from monthly project 

updates. A hard copy listing of all project schedul e changes, and 

associated data, made at the update and an electron ic file of this data.  

These reports shall be submitted with and substanti vely support the 

A/E’s monthly payment request. The Project Manager shall identify the 

different report formats that the A/E shall provide  based upon the 

monthly schedule updates. 

B. The A/E is responsible for the correctness and t imeliness of the 

computer-produced reports. The A/E is also responsi ble for the accurate 

and timely submittal of the updated project schedul e and all CPM data 

necessary to produce the computer reports and payme nt request that is 

specified.  

C. The VA shall report errors in computer-produced reports to the A/E’s 

representative within ten calendar days from receip t of reports. The A/E 

will reprocess the computer-produced reports and as sociated compact 

disk(s), when requested by the Contracting Officer’ s representative, to 

correct errors which affect the payment and schedul e for the project.  

1.5 THE COMPLETE CPM SCHEDULE SUBMITTAL 

A. Within 45 calendar days after receipt of Notice to Proceed, the A/E  

shall submit for the Project Manager and Contractin g Officer's review; 

three blue line copies of the complete CPM Schedule  on sheets of paper 

765 x 1070 mm (30 x 42 inches) and an electronic fi le, (PDM) format. The 

submittal shall also include three copies of a comp uter-produced 

activity/event ID schedule showing project duration ; phase completion 

dates; and other data, including event cost. Each a ctivity/event on the 

computer-produced schedule shall contain as a minim um, but not limited 

to, activity/event ID, duration, predecessor and su ccessor 

relationships, area code, description, budget amoun t, early start date, 
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early finish date, late start date, late finish dat e and total float. 

Work activity/event relationships shall be restrict ed to finish-to-start 

and start-to-start without lead or lag constraints.  Activity/event date 

constraints, not required by the contract, will not  be accepted unless 

submitted to and approved by the Contracting Office r. The A/E shall make 

a separate written detailed request to the Contract ing Officer 

identifying these date constraints and secure the C ontracting Officer’s 

written approval before incorporating them into the  CPM Schedule. The 

Contracting Officer’s separate approval of the CPM Schedule shall not 

excuse the A/E of this requirement. Logic events (n on-work) will be 

permitted where necessary to reflect proper logic a mong work events, but 

must have zero duration. The complete working CPM S chedule shall reflect 

the A/E's approach to scheduling the complete proje ct. The final CPM 

Schedule in its original form shall contain no cont ract modifications or 

changes which may have been incurred during the fin al CPM Schedule 

development period and shall reflect the entire con tract duration as 

defined in the bid documents.  These changes/delays shall be entered at 

the first update after the final CPM Schedule has b een approved. The A/E 

should provide their requests for time and supporti ng time extension 

analysis for contract time as a result of contract changes/delays, after 

this update, and in accordance with Article, ADJUST MENT OF CONTRACT 

COMPLETION. 

B. Within 30 calendar days after receipt of the com plete project CPM 

Schedule, the Project Manager of Contracting Office r will do one or both 

of the following: 

1. Notify the A/E concerning his actions, opinions,  and objections. 

2. A meeting with the A/E at or near the job site f or joint review, 

correction or adjustment of the proposed plan will be scheduled if 

required. Within 14 calendar days after the joint r eview, the A/E 

shall revise and shall submit three blue line copie s of the revised 

CPM Schedule, three copies of the revised computer- produced 

activity/event ID schedule and a revised electronic  file as specified 

by the Contracting Officer. The revised submission will be reviewed 

by the Contracting Officer and, if found to be as p reviously agreed 

upon, will be approved. 

C. The approved baseline CPM Schedule and the corre sponding computer-

produced schedule(s) shall constitute the approved baseline schedule 

until subsequently revised in accordance with the r equirements of this 

section. 
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1.6 WORK ACTIVITY/EVENT COST DATA 

 The A/E shall cost load all work activities. The c ost loading shall 

reflect the appropriate level of effort of the work  activities/events. 

The cumulative amount of all cost loaded work activ ities/events 

(including alternates) shall equal the total contra ct price. Prorate 

overhead, profit and general conditions on all work  activities/events 

for the entire project length. The A/E shall genera te from this 

information cash flow curves indicating graphically  the total percentage 

of work activity/event dollar value scheduled to be  in place on early 

finish, late finish. These cash flow curves will be  used by the 

Contracting Officer to assist him in determining ap proval or disapproval 

of the cost loading. In the event of disapproval, t he A/E shall revise 

and resubmit in accordance with Article, THE COMPLE TE PROJECT CPM 

SCHEDULE SUBMITTAL. Negative work activity/event co st data will not be 

acceptable, except on VA issued contract changes.  

1.7 CPM SCHEDULE REQUIREMENTS 

A. Show on the CPM Schedule the sequence and interd ependence of work 

activities/events required for complete performance  of all items of 

work. In preparing the CPM Schedule, the A/E shall:   

1. Exercise sufficient care to produce a clear, leg ible and accurate CPM 

Schedule. 

2. Show the following on each work activity/event:  

a. Activity/Event ID number.  

b. Concise description of the work represented by t he activity/event. 

(35 characters or less including spaces preferred).   

c. Performance responsibility.  

d. Duration (in work days.)  

e. Cost (in accordance with Article, ACTIVITY/EVENT  COST DATA of this 

section and less than $99,999 per activity).  

f. Manpower required (average number of men per day ).  

3. Show activities/events as:  

a. A/E's time required for submittal of drawings.  

b. VA review and approval of drawings, equipment sc hedules, samples, 

template, or similar items.  

c. Interruption of VA Medical Center utilities, del ivery of 

Government furnished equipment, project phasing and  any other 

specification requirements.  

4. Show activities/events for work for each discipl ine.  
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5. Break up the work into activities/events of dura tion no longer than 

20 work days each, except for which the Project Man ager and/or the 

Contracting Officer may approve the showing of a lo nger duration.  

6. Describe work activities/events clearly, so the work is readily 

identifiable for assessment of completion. Activiti es/events labeled 

"start," "continue," or "completion," are not speci fic and will not 

be allowed. Lead and lag time activities will not b e acceptable.  

7. Uniquely number each activity/event with numbers  ranging from 1 to 

99998 only. The CPM Schedule should be generally nu mbered in such a 

way to reflect disciplines, phase or location of th e work. 

B. Submit the following supporting data in addition  to the CPM Schedule, 

activity/event ID schedule and electronic file (s).  Failure of the A/E 

to include this data will delay the review of the s ubmittal until the 

Contracting Officer is in receipt of the missing da ta:  

1. The proposed number of working days per week. 

2. The holidays to be observed during the life of t he contract (by day, 

month, and year).  

C. To the extent that the CPM Schedule or any revis ed CPM Schedule shows 

anything not jointly agreed upon, it shall not be d eemed to have been 

approved by the Contracting Officer. Failure to inc lude any element of 

work required for the performance of this contract shall not excuse the 

A/E from completing all work required within any ap plicable completion 

date of each phase regardless of the Contracting Of ficer's approval of 

the CPM Schedule.  

D. Compact Disk Requirements and CPM Activity/Event  Record Specifications: 

Submit to the VA (Project Manager and CPM Schedule Analyst) an 

electronic file(s) containing one file of the data required. 

1.8 PAYMENT TO THE A/E: 

A. Monthly, the A/E shall submit the AIA applicatio n and certificate for 

payment documents G702 & G703 reflecting updated sc hedule activities and 

cost data. The A/E is entitled to a monthly progres s payment upon 

approval of estimates as determined from the curren tly approved updated 

computer-produced calendar-dated schedule unless, i n special situations, 

the Contracting Officer permits an exception to thi s requirement.  

B. When the A/E fails or refuses to furnish to the Contracting Officer the 

information, which, in the sole judgment of the Con tracting Officer, is 

necessary for processing the monthly progress payme nt, the A/E  shall 

not be deemed to have provided an estimate and supp orting schedule data 

upon which progress payment may be made. 
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1.9 PAYMENT AND PROGRESS REPORTING 

A. Monthly progress meetings shall be held on dates  mutually agreed to by 

the Project Manager and/or Contracting Officer and the A/E. The A/E  

shall update the project schedule and all other dat a required by this 

section shall be accurately filled in and completed  prior to the monthly 

progress meeting. The A/E shall provide this inform ation to VA three 

work days in advance of the progress meeting. Job p rogress will be 

reviewed to verify: 

1. Actual start and/or finish dates for updated/com pleted 

activities/events. 

2. Remaining duration, required to complete each ac tivity/event started, 

or scheduled to start, but not completed. 

3. Logic, time and cost data for change orders, and  supplemental 

agreements that are to be incorporated into the CPM  Schedule and 

computer-produced schedules. Changes in activity/ev ent sequence and 

duration which have been made pursuant to the provi sions of following 

Article, ADJUSTMENT OF CONTRACT COMPLETION. 

4. Percentage for completed and partially completed  activities/events. 

5. Logic and duration revisions required by this se ction of the 

specifications. 

6. Activity/event duration and percent complete sha ll be updated 

independently. 

B. The A/E shall submit a narrative report as a par t of his monthly review 

and update, in a form agreed upon by the A/E and th e Contracting 

Officer. The narrative report shall include a descr iption of problem 

areas; current and anticipated delaying factors and  their estimated 

impact on performance of other activities/events an d completion dates; 

and an explanation of corrective action taken or pr oposed.  

C. After completion of the joint review and the Con tracting Officer's 

approval of all entries, the A/E shall generate an updated computer-

produced calendar-dated schedule and supply the Con tracting Officer’s 

representative with reports in accordance with the Article, COMPUTER 

PRODUCED SCHEDULES, specified. 

D. After completing the monthly schedule update, th e A/E’s scheduling 

person shall rerun all current period contract chan ge(s) against the 

prior approved monthly project schedule. The analys is shall only include 

original workday durations and schedule logic agree d upon by the A/E and 

Project Manager  for the contract change(s). When there is a disagre ement 

on logic and/or durations, the CPM Schedule update shall use the 

schedule logic and/or durations provided and approv ed by the Project 



VA Project No. 528A6-16-614EM  Bath VAMC 
AE Works Project No. 16036          Replace Generat or, Building 78 

  100% Construction Documents                                      
 

ARCHITECTURAL AND ENGINGEERING CPM SCHEDULES  
01 32 16.01 - 7 

Manager. After each rerun update, the resulting ele ctronic project 

schedule data file shall be appropriately identifie d and submitted to 

the VA in accordance to the requirements listed in articles 1.4 and 1.7. 

This electronic submission is separate from the reg ular monthly project 

schedule update requirements and shall be submitted  to the resident 

engineer within fourteen (14) calendar days of comp leting the regular 

schedule update. Before inserting the contract changes durations, ca re 

must be taken to ensure that only the original dura tions will be used 

for the analysis, not the reported durations after progress.  In 

addition, once the final CPM Schedule is approved, the A/E must recreate 

all manual progress payment updates on this approve d CPM Schedule and 

associated reruns for contract changes in each of t hese update periods 

as outlined above for regular update periods.  This  will require 

detailed record keeping for each of the manual prog ress payment updates. 

E. After VA acceptance and approval of the final CP M Schedule, and after 

each monthly update, the A/E shall submit to the Co ntracting Officer 

three blue line copies of a revised complete CPM Sc hedule showing all 

completed and partially completed activities/events , contract changes 

and logic changes made on the intervening updates o r at the first update 

on the final diagram. The Contracting Officer may e lect to have the A/E 

do this on a less frequent basis, but it shall be d one on a quarterly 

basis as a minimum. 

1.10 RESPONSIBILITY FOR COMPLETION 

A. Whenever it becomes apparent from the current mo nthly progress review 

meeting or the monthly schedule that phasing or con tract completion 

dates will not be met, the A/E shall execute some o r all of the 

following remedial actions:  

1. Increase manpower in such quantities and discipl ine as necessary to 

eliminate the backlog of work. 

2. Increase the number of working hours to eliminat e the backlog of 

work.  

3. Reschedule the work in conformance with the spec ification 

requirements. 

B. Prior to proceeding with any of the above action s, the A/E shall notify 

and obtain approval from the Project Manager and/or  the Contracting 

Officer for the proposed schedule changes. If such actions are approved, 

the CPM revisions shall be incorporated by the A/E into the CPM Schedule 

before the next update, at no additional cost to th e Government. 



VA Project No. 528A6-16-614EM  Bath VAMC 
AE Works Project No. 16036          Replace Generat or, Building 78 

  100% Construction Documents                                      
 

ARCHITECTURAL AND ENGINGEERING CPM SCHEDULES  
01 32 16.01 - 8 

1.11 CHANGES TO CPM SCHEDULE AND SCHEDULE 

A. Within 30 calendar days after VA acceptance and approval of any updated 

computer-produced schedule, the A/E will submit a r evised CPM Schedule 

B. Contracting Officer's approval for the revised C PM Schedule and all 

relevant data is contingent upon compliance with al l other paragraphs of 

this section and any other previous agreements by t he Contracting 

Officer or the VA representative. 

D. The cost of revisions to the CPM Schedule result ing from contract 

changes will be included in the proposal for change s in work as 

specified in Article, FAR 52.243 -4 (CHANGES), VAAR  852.236 – 88 

(CHANGES – SUPPLEMENTS), and will be based on the c omplexity of the 

revision or contract change, man hours expended in analyzing the change, 

and the total cost of the change.  

E. The cost of revisions to the CPM Schedule not re sulting from contract 

changes is the responsibility of the A/E . 

1.12 ADJUSTMENT OF CONTRACT COMPLETION 

A. The contract completion time will be adjusted on ly for causes specified 

in this contract. Request for an extension of the c ontract completion 

date by the A/E shall be supported with a justifica tion, CPM data and 

supporting evidence as the Contracting Officer may deem necessary for 

determination as to whether or not the A/E is entit led to an extension 

of time under the provisions of the contract. Submi ssion of proof based 

on revised activity/event logic, durations (in work  days) and costs is 

obligatory to any approvals. The schedule must clea rly display that the 

A/E has used, in full, all the float time available  for the work 

involved in this request. The Contracting Officer's  determination as to 

the total number of days of contract extension will  be based upon the 

current computer-produced calendar-dated schedule f or the time period in 

question and all other relevant information. 

B. Actual delays in activities/events which, accord ing to the 

computer-produced calendar-dated schedule, do not a ffect the extended 

and predicted contract completion dates shown by th e critical path in 

the network, will not be the basis for a change to the contract 

completion date. The Contracting Officer will withi n a reasonable time 

after receipt of such justification and supporting evidence, review the 

facts and advise the A/E in writing of the Contract ing Officer's 

decision. 

C. The A/E  shall submit each request for a change in the contract 

completion date to the Contracting Officer in accor dance with the 

provisions specified under Article, FAR 52.243 -4 ( CHANGES), VAAR 
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852.236 – 88 (CHANGES – SUPPLEMENTS). The A/E shall  include, as a part 

of each change order proposal, a sketch showing all  CPM logic revisions, 

duration (in work days) changes, and cost changes, for work in question 

and its relationship to other activities on the app roved CPM Schedule. 

D. All delays due to non-work activities/events suc h as RFI’s, WEATHER, 

STRIKES, and similar non-work activities/events sha ll be analyzed on a 

month by month basis. 

1.13 PROJECT DESIGN SCHEDULE RISK ANALYSIS/MITIGATI ON PLAN 

A. Schedule Risk Analysis – The A/E shall conduct t he statistical schedule 

risk analysis based on the above detailed construct ion activities in the 

Day 1 approved diagram, identifying major schedule risk areas and 

recommended risk mitigation plans as outlined below . 

B. The risk analysis shall be conducted by a person  or firm skilled in the 

statistical method of schedule risk analysis based on the (PDM) CPM 

Schedule techniques for major projects, preferably in the major health 

care related projects. The cost of this service sha ll be included in the 

A/E's proposal. 

C. The Contracting Officer has the right to approve  or disapprove the 

Person or firm designated to perform the risk analy sis. 

1.14 RISK ANALYSIS FORMAT / REQUIREMENTS / SUBMITAL S 

A. Risk Analysis Software / Format - Within 45 cale ndar days after receipt 

of Notice to Proceed, the A/E shall submit for the Contracting Officer's 

review; a Risk Analysis software to be utilized, th e method of 

performing the analysis, the format of presenting t he data and the 

reports for VA approval.  

B. Conduct Risk Analysis  / Submittals - Based on the approved software / 

format, the consultant shall  perform statistical risk analysis on the 

detailed approved Day 1 diagram. The A/E shall revi ew and utilize any 

previous Risk analysis based on the “semi-detailed”  schedule logic and 

schedule to ensure the continuity of previous sched ule risk analysis. 

The A/E’s project manager shall identify the major schedule risk areas 

and possible risk mitigation strategy/plan and reco rd it in a narrative 

format, with electronic file submission to VA.  The risk analysis 

exercise shall be performed or updated at least on a quarterly basis or 

as directed by the VA Contracting officer.   

C. The submittal shall include three copies of a co mputer-produced risk 

analysis results, predicting the various meaningful  probability curves 

of achieving the contract schedules. It shall also include a detailed 

narrative list of all major and minor potential and  specific schedule 

and cost risk areas, and a A/E ’s recommendations o f mitigating the 
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identified risks which must be addressed by the VA Project and Resident 

engineer teams to maintain the contract schedule.  

 

- - - E N D - - - 
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SECTION 01 33 23 
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 

1-1. Refer to Articles titled SPECIFICATIONS AND DR AWINGS FOR CONSTRUCTION 

(FAR 52.236-21) and, SPECIAL NOTES (VAAR 852.236-91 ), in GENERAL 

CONDITIONS. 

1-2. For the purposes of this contract, , test repo rts, certificates, and 

manufacturers' literature and data shall also be su bject to the 

previously referenced requirements. The following t ext refers to all 

items collectively as SUBMITTALS. 

1-3. Submit for approval, all of the items specific ally mentioned under the 

separate sections of the specification, with inform ation sufficient to 

evidence full compliance with contract requirements . Materials, 

fabricated articles and the like to be installed in  permanent work 

shall equal those of approved submittals. After an item has been 

approved, no change in brand or make will be permit ted unless: 

A. Satisfactory written evidence is presented to, a nd approved by 

Contracting Officer, that manufacturer cannot make scheduled delivery 

of approved item or; 

B. Item delivered has been rejected and substitutio n of a suitable item is 

an urgent necessity or; 

C. Other conditions become apparent which indicates  approval of such 

substitute item to be in best interest of the Gover nment. 

1-4. Forward submittals in sufficient time to permi t proper consideration 

and approval action by Government. Time submission to assure adequate 

lead time for procurement of contract - required it ems. Delays 

attributable to untimely and rejected submittals wi ll not serve as a 

basis for extending contract time for completion. 

1-5. Submittals will be reviewed for compliance wit h contract requirements 

by Architect-Engineer, and action thereon will be t aken by Resident 

Engineer on behalf of the Contracting Officer. 

1-6. Upon receipt of submittals, Architect-Engineer  will assign a file 

number thereto. Contractor, in any subsequent corre spondence, shall 

refer to this file and identification number to exp edite replies 

relative to previously approved or disapproved subm ittals. 
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1-7. The Government reserves the right to require a dditional submittals, 

whether or not particularly mentioned in this contr act. If additional 

submittals beyond those required by the contract ar e furnished pursuant 

to request therefor by Contracting Officer, adjustm ent in contract 

price and time will be made in accordance with Arti cles titled CHANGES 

(FAR 52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.2 36-88) of the 

GENERAL CONDITIONS. 

1-8. Schedules called for in specifications and sho wn on shop drawings shall 

be submitted for use and information of Department of Veterans Affairs 

and Architect-Engineer. However, the Contractor sha ll assume 

responsibility for coordinating and verifying sched ules. The 

Contracting Officer and Architect- Engineer assumes  no responsibility 

for checking schedules or layout drawings for exact  sizes, exact 

numbers and detailed positioning of items. 

1-9. Submittals must be submitted by Contractor onl y and shipped prepaid. 

Contracting Officer assumes no responsibility for c hecking quantities 

or exact numbers included in such submittals.  

A. Submit   samples in single units unless otherwis e specified. Submit 

shop drawings, schedules, manufacturers' literature  and data, and 

certificates in quadruplicate, except where a great er number is 

specified. 

B. Submittals will receive consideration only when covered by a 

transmittal letter signed by Contractor. Letter sha ll be sent via first 

class mail and shall contain the list of items, nam e of  Medical 

Center, name of Contractor, contract number, applic able specification 

paragraph numbers, applicable drawing numbers (and other information 

required for exact identification of location for e ach item), 

manufacturer and brand, ASTM or Federal Specificati on Number (if any) 

and such additional information as may be required by specifications 

for particular item being furnished. In addition, c atalogs shall be 

marked to indicate specific items submitted for app roval. 

1. A copy of letter must be enclosed with items, an d any items received 

without identification letter will be considered "u nclaimed goods" 

and held for a limited time only. 

2. Each sample, certificate, manufacturers' literat ure and data shall 

be labeled to indicate the name and location of the   Medical Center 



VA Project No. 528A6-16-614EM      Bath VAMC 
AE Works Project No. 16036          Replace Generat or, Building 78 
  02-01-2017 

         100% Construction Documents          
 

01 33 23 - 3 

name of Contractor, manufacturer, brand, contract n umber and ASTM or 

Federal Specification Number as applicable and loca tion(s) on 

project. 

3. Required certificates shall be signed by an auth orized 

representative of manufacturer or supplier of mater ial, and by 

Contractor.  

D. If submittal samples have been disapproved, resu bmit new samples as 

soon as possible after notification of disapproval.  Such new samples 

shall be marked "Resubmitted Sample" in addition to  containing other 

previously specified information required on label and in transmittal 

letter. 

E. Approved samples will be kept on file by the COR  at the site until 

completion of contract, at which time such samples will be delivered to 

Contractor as Contractor's property. Where noted in  technical sections 

of specifications, approved samples in good conditi on may be used in 

their proper locations in contract work. At complet ion of contract, 

samples that are not approved will be returned to C ontractor only upon 

request and at Contractor's expense. Such request s hould be made prior 

to completion of the contract. Disapproved samples that are not 

requested for return by Contractor will be discarde d after completion 

of contract. 

F. Submittal drawings (shop, erection or setting dr awings) and schedules, 

required for work of various trades, shall be check ed before submission 

by technically qualified employees of Contractor fo r accuracy, 

completeness and compliance with contract requireme nts. These drawings 

and schedules shall be stamped and signed by Contra ctor certifying to 

such check. 

1. For each drawing required, submit one electronic  copy. 3. Each 

drawing shall have marked thereon, proper descripti ve title, 

including Medical Center location, project number, manufacturer's 

number, reference to contract drawing number, detai l Section Number, 

and Specification Section Number. 

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) sha ll be reserved on 

each drawing to accommodate approval or disapproval  stamp. 

5. Submit drawings, electronically.7. When work is directly related 

and involves more than one trade, shop drawings sha ll be submitted 

to Architect-Engineer under one cover. 



VA Project No. 528A6-16-614EM      Bath VAMC 
AE Works Project No. 16036          Replace Generat or, Building 78 
  02-01-2017 

         100% Construction Documents          
 

01 33 23 - 4 

1-11. At the time of transmittal to the Architect-E ngineer, the Contractor 

shall also send a copy of the complete submittal di rectly to theCOR . 

- - - E N D - - - 
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SECTION 01 42 19 
REFERENCE STANDARDS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies the availability and source  of references and 

standards specified in the project manual under par agraphs APPLICABLE 

PUBLICATIONS and/or shown on the drawings. 

1.2 AVAILABILITY OF SPECIFICATIONS LISTED IN THE GSA INDEX OF FEDERAL 
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS FPMR PART 101-29 
(FAR 52.211-1) (AUG 1998) 

A. The GSA Index of Federal Specifications, Standar ds and Commercial Item 

Descriptions, FPMR Part 101-29 and copies of specif ications, standards, 

and commercial item descriptions cited in the solic itation may be 

obtained for a fee by submitting a request to – GSA  Federal Supply 

Service, Specifications Section, Suite 8100, 470 Ea st L’Enfant Plaza, 

SW, Washington, DC 20407, Telephone (202) 619-8925,  Facsimile (202) 

619-8978. 

B. If the General Services Administration, Departme nt of Agriculture, or 

Department of Veterans Affairs issued this solicita tion, a single copy 

of specifications, standards, and commercial item d escriptions cited in 

this solicitation may be obtained free of charge by  submitting a 

request to the addressee in paragraph (a) of this p rovision. Additional 

copies will be issued for a fee. 

1.3 AVAILABILITY FOR EXAMINATION OF SPECIFICATIONS NOT LISTED IN THE GSA 
INDEX OF FEDERAL SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS 
(FAR 52.211-4) (JUN 1988) 

 The specifications and standards cited in this sol icitation can be 

examined at the following location: 

 DEPARMENT OF VETERANS AFFAIRS 

Office of Construction & Facilities Management 

Facilities Quality Service (00CFM1A) 

425 Eye Street N.W, (sixth floor) 

Washington, DC 20001 

Telephone Numbers: (202) 632-5249 or (202) 632-5178  

Between 9:00 AM - 3:00 PM 
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1.4 AVAILABILITY OF SPECIFICATIONS NOT LISTED IN THE GSA INDEX OF FEDERAL 
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS (FAR 52.211-3) 
(JUN 1988) 

 The specifications cited in this solicitation may be obtained from the 

associations or organizations listed below. 

 AA Aluminum Association Inc. 

http://www.aluminum.org  

AABC Associated Air Balance Council 

http://www.aabchq.com  

AAMA American Architectural Manufacturer's Associat ion 

http://www.aamanet.org  

AAN American Nursery and Landscape Association 

http://www.anla.org  

AASHTO American Association of State Highway and Tr ansportation 

Officials 

http://www.aashto.org  

AATCC American Association of Textile Chemists and Colorists 

http://www.aatcc.org  

ACGIH American Conference of Governmental Industria l Hygienists 

http://www.acgih.org  

ACI American Concrete Institute 

http://www.aci-int.net  

ACPA American Concrete Pipe Association 

http://www.concrete-pipe.org  

ACPPA American Concrete Pressure Pipe Association 

http://www.acppa.org  

ADC Air Diffusion Council 

http://flexibleduct.org  

AGA American Gas Association 

http://www.aga.org  
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AGC Associated General Contractors of America 

http://www.agc.org  

AGMA American Gear Manufacturers Association, Inc. 

http://www.agma.org  

AHAM Association of Home Appliance Manufacturers 

http://www.aham.org  

AISC American Institute of Steel Construction 

http://www.aisc.org  

AISI American Iron and Steel Institute 

http://www.steel.org  

AITC American Institute of Timber Construction 

http://www.aitc-glulam.org  

AMCA Air Movement and Control Association, Inc. 

http://www.amca.org  

ANLA American Nursery & Landscape Association 

http://www.anla.org  

ANSI American National Standards Institute, Inc. 

http://www.ansi.org  

APA The Engineered Wood Association 

http://www.apawood.org  

ARI Air-Conditioning and Refrigeration Institute 

http://www.ari.org  

ASAE American Society of Agricultural Engineers 

http://www.asae.org  

ASCE American Society of Civil Engineers 

http://www.asce.org  

ASHRAE American Society of Heating, Refrigerating, and 

Air-Conditioning Engineers 

http://www.ashrae.org  
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ASME American Society of Mechanical Engineers 

http://www.asme.org  

ASSE American Society of Sanitary Engineering 

http://www.asse-plumbing.org  

ASTM American Society for Testing and Materials 

http://www.astm.org  

AWI Architectural Woodwork Institute 

http://www.awinet.org  

AWS American Welding Society 

http://www.aws.org  

AWWA American Water Works Association 

http://www.awwa.org  

BHMA Builders Hardware Manufacturers Association 

http://www.buildershardware.com  

BIA Brick Institute of America 

http://www.bia.org  

CAGI Compressed Air and Gas Institute 

http://www.cagi.org  

CGA Compressed Gas Association, Inc. 

http://www.cganet.com  

CI  The Chlorine Institute, Inc. 

http://www.chlorineinstitute.org  

CISCA Ceilings and Interior Systems Construction As sociation 

http://www.cisca.org  

CISPI Cast Iron Soil Pipe Institute 

http://www.cispi.org  

CLFMI Chain Link Fence Manufacturers Institute 

http://www.chainlinkinfo.org  
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CPMB Concrete Plant Manufacturers Bureau 

http://www.cpmb.org  

CRA California Redwood Association 

http://www.calredwood.org  

CRSI Concrete Reinforcing Steel Institute 

http://www.crsi.org  

CTI Cooling Technology Institute 

http://www.cti.org  

DHI Door and Hardware Institute 

http://www.dhi.org  

EGSA Electrical Generating Systems Association 

http://www.egsa.org  

EEI Edison Electric Institute 

http://www.eei.org  

EPA Environmental Protection Agency 

http://www.epa.gov  

ETL ETL Testing Laboratories, Inc. 

http://www.et1.com  

FAA Federal Aviation Administration 

http://www.faa.gov  

FCC Federal Communications Commission 

http://www.fcc.gov  

FPS The Forest Products Society 

http://www.forestprod.org  

GANA Glass Association of North America 

http://www.cssinfo.com/info/gana.html/  

FM  Factory Mutual Insurance 

http://www.fmglobal.com  
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GA  Gypsum Association 

http://www.gypsum.org  

GSA General Services Administration 

http://www.gsa.gov  

HI  Hydraulic Institute 

http://www.pumps.org  

HPVA Hardwood Plywood & Veneer Association 

http://www.hpva.org  

ICBO International Conference of Building Officials  

http://www.icbo.org  

ICEA Insulated Cable Engineers Association Inc. 

http://www.icea.net  

\ICAC Institute of Clean Air Companies 

http://www.icac.com  

IEEE Institute of Electrical and Electronics Engine ers 

http://www.ieee.org\  

IMSA International Municipal Signal Association 

http://www.imsasafety.org  

IPCEA Insulated Power Cable Engineers Association 

NBMA Metal Buildings Manufacturers Association 

http://www.mbma.com  

MSS Manufacturers Standardization Society of the Va lve and Fittings 

Industry Inc. 

http://www.mss-hq.com  

NAAMM National Association of Architectural Metal M anufacturers 

http://www.naamm.org  

NAPHCC Plumbing-Heating-Cooling Contractors Associa tion 

http://www.phccweb.org.org  
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NBS National Bureau of Standards 

See - NIST 

NBBPVI National Board of Boiler and Pressure Vessel  Inspectors 

http://www.nationboard.org  

NEC National Electric Code 

See - NFPA National Fire Protection Association 

NEMA National Electrical Manufacturers Association 

http://www.nema.org  

NFPA National Fire Protection Association 

http://www.nfpa.org  

NHLA National Hardwood Lumber Association 

http://www.natlhardwood.org  

NIH National Institute of Health 

http://www.nih.gov  

NIST National Institute of Standards and Technology  

http://www.nist.gov  

NLMA Northeastern Lumber Manufacturers Association,  Inc. 

http://www.nelma.org  

NPA National Particleboard Association 

18928 Premiere Court 

Gaithersburg, MD 20879 

(301) 670-0604 

NSF National Sanitation Foundation 

http://www.nsf.org  

NWWDA Window and Door Manufacturers Association 

http://www.nwwda.org  

OSHA Occupational Safety and Health Administration 

Department of Labor 

http://www.osha.gov  
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PCA Portland Cement Association 

http://www.portcement.org  

PCI Precast Prestressed Concrete Institute 

http://www.pci.org  

PPI The Plastic Pipe Institute 

http://www.plasticpipe.org  

PEI Porcelain Enamel Institute, Inc. 

http://www.porcelainenamel.com  

PTI Post-Tensioning Institute 

http://www.post-tensioning.org  

RFCI The Resilient Floor Covering Institute 

http://www.rfci.com  

RIS Redwood Inspection Service 

See - CRA 

RMA Rubber Manufacturers Association, Inc. 

http://www.rma.org  

SCMA Southern Cypress Manufacturers Association 

http://www.cypressinfo.org  

SDI Steel Door Institute 

http://www.steeldoor.org  

IGMA Insulating Glass Manufacturers Alliance 

http://www.igmaonline.org  

SJI Steel Joist Institute 

http://www.steeljoist.org  

SMACNA Sheet Metal and Air-Conditioning Contractors  

National Association, Inc. 

http://www.smacna.org  

SSPC The Society for Protective Coatings 

http://www.sspc.org  
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STI Steel Tank Institute 

http://www.steeltank.com  

SWI Steel Window Institute 

http://www.steelwindows.com  

TCA Tile Council of America, Inc. 

http://www.tileusa.com  

TEMA Tubular Exchange Manufacturers Association 

http://www.tema.org  

TPI Truss Plate Institute, Inc. 

583 D'Onofrio Drive; Suite 200 

Madison, WI 53719 

(608) 833-5900 

UBC The Uniform Building Code 

See ICBO 

UL  Underwriters' Laboratories Incorporated 

http://www.ul.com  

ULC Underwriters' Laboratories of Canada 

http://www.ulc.ca  

WCLIB West Coast Lumber Inspection Bureau 

6980 SW Varns Road, P.O. Box 23145 

Portland, OR 97223 

(503) 639-0651 

WRCLA Western Red Cedar Lumber Association 

P.O. Box 120786 

New Brighton, MN 55112 

(612) 633-4334 

WWPA Western Wood Products Association 

http://www.wwpa.org  

- - - E N D - - - 
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SECTION 01 74 19 
CONSTRUCTION WASTE MANAGEMENT 

PART 1 – GENERAL 

1.1 DESCRIPTION 

A. This section specifies the requirements for the management of non-

hazardous building construction and demolition wast e. 

B. Waste disposal in landfills shall be minimized t o the greatest extent 

possible. Of the inevitable waste that is generated , as much of the 

waste material as economically feasible shall be sa lvaged, recycled or 

reused. 

C. Contractor shall use all reasonable means to div ert construction and 

demolition waste from landfills and incinerators, a nd facilitate their 

salvage and recycle not limited to the following: 

1. Waste Management Plan development and implementa tion. 

2. Techniques to minimize waste generation. 

3. Sorting and separating of waste materials. 

4. Salvage of existing materials and items for reus e or resale. 

5. Recycling of materials that cannot be reused or sold. 

D. At a minimum the following waste categories shal l be diverted from 

landfills: 

1. Soil. 

2. Inerts (eg, concrete, masonry and asphalt). 

3. Clean dimensional wood and palette wood. 

4. Green waste (biodegradable landscaping materials ). 

5. Engineered wood products (plywood, particle boar d and I-joists, 

etc). 

6. Metal products (eg, steel, wire, beverage contai ners, copper, etc). 

7. Cardboard, paper and packaging. 

8. Bitumen roofing materials. 

9. Plastics (eg, ABS, PVC). 

10. Carpet and/or pad. 

11. Gypsum board. 

12. Insulation. 

13. Paint. 

14. Fluorescent lamps. 

1.2 RELATED WORK 

A. Section 02 41 00, DEMOLITION. 



VA Project No. 528A6-16-614EM                               Bath VAMC  
AE Works Project No. 16023    Generator Replacement , Building 78 

   09-01-2013 
100% Construction Documents         

 

01 74 19 - 2 

B. Section 01 00 00, GENERAL REQUIREMENTS. 

1.3 QUALITY ASSURANCE  

A. Contractor shall practice efficient waste manage ment when sizing, 

cutting and installing building products. Processes  shall be employed 

to ensure the generation of as little waste as poss ible. Construction 

/Demolition waste includes products of the followin g: 

1. Excess or unusable construction materials. 

2. Packaging used for construction products. 

3. Poor planning and/or layout. 

4. Construction error. 

5. Over ordering. 

6. Weather damage. 

7. Contamination. 

8. Mishandling. 

9. Breakage. 

B. Establish and maintain the management of non-haz ardous building 

construction and demolition waste set forth herein.  Conduct a site 

assessment to estimate the types of materials that will be generated by 

demolition and construction. 

C. Contractor shall develop and implement procedure s to recycle 

construction and demolition waste to a minimum of 5 0 percent. 

D. Contractor shall be responsible for implementati on of any special 

programs involving rebates or similar incentives re lated to recycling. 

Any revenues or savings obtained from salvage or re cycling shall accrue 

to the contractor. 

E. Contractor shall provide all demolition, removal  and legal disposal of 

materials. Contractor shall ensure that facilities used for recycling, 

reuse and disposal shall be permitted for the inten ded use to the 

extent required by local, state, federal regulation s. The Whole 

Building Design Guide website http://www.wbdg.org/t ools/cwm.php 

provides a Construction Waste Management Database t hat contains 

information on companies that haul, collect, and pr ocess recyclable 

debris from construction projects. 

F. Contractor shall assign a specific area to facil itate separation of 

materials for reuse, salvage, recycling, and return . Such areas are to 

be kept neat and clean and clearly marked in order to avoid 

contamination or mixing of materials. 
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G. Contractor shall provide on-site instructions an d supervision of 

separation, handling, salvaging, recycling, reuse a nd return methods to 

be used by all parties during waste generating stag es. 

H. Record on daily reports any problems in complyin g with laws, 

regulations and ordinances with corrective action t aken. 

1.4 TERMINOLOGY  

A. Class III Landfill: A landfill that accepts non- hazardous resources 

such as household, commercial and industrial waste resulting from 

construction, remodeling, repair and demolition ope rations.  

B. Clean:  Untreated and unpainted; uncontaminated with adhesives, oils, 

solvents, mastics and like products. 

C. Construction and Demolition Waste: Includes all non-hazardous resources 

resulting from construction, remodeling, alteration s, repair and 

demolition operations. 

D. Dismantle: The process of parting out a building  in such a way as to 

preserve the usefulness of its materials and compon ents. 

E. Disposal: Acceptance of solid wastes at a legall y operating facility 

for the purpose of land filling (includes Class III  landfills and inert 

fills). 

F. Inert Backfill Site: A location, other than iner t fill or other 

disposal facility, to which inert materials are tak en for the purpose 

of filling an excavation, shoring or other soil eng ineering operation. 

G. Inert Fill: A facility that can legally accept i nert waste, such as 

asphalt and concrete exclusively for the purpose of  disposal. 

H. Inert Solids/Inert Waste: Non-liquid solid resou rces including, but not 

limited to, soil and concrete that does not contain  hazardous waste or 

soluble pollutants at concentrations in excess of w ater-quality 

objectives established by a regional water board, a nd does not contain 

significant quantities of decomposable solid resour ces. 

I. Mixed Debris: Loads that include commingled recy clable and non-

recyclable materials generated at the construction site. 

J. Mixed Debris Recycling Facility: A solid resourc e processing facility 

that accepts loads of mixed construction and demoli tion debris for the 

purpose of recovering re-usable and recyclable mate rials and disposing 

non-recyclable materials. 
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K. Permitted Waste Hauler: A company that holds a v alid permit to collect 

and transport solid wastes from individuals or busi nesses for the 

purpose of recycling or disposal. 

L. Recycling: The process of sorting, cleansing, tr eating, and 

reconstituting materials for the purpose of using t he altered form in 

the manufacture of a new product. Recycling does no t include burning, 

incinerating or thermally destroying solid waste. 

1. On-site Recycling – Materials that are sorted an d processed on site 

for use in an altered state in the work, i.e. concr ete crushed for 

use as a sub-base in paving. 

2. Off-site Recycling – Materials hauled to a locat ion and used in an 

altered form in the manufacture of new products. 

M. Recycling Facility: An operation that can legall y accept materials for 

the purpose of processing the materials into an alt ered form for the 

manufacture of new products. Depending on the types  of materials 

accepted and operating procedures, a recycling faci lity may or may not 

be required to have a solid waste facilities permit  or be regulated by 

the local enforcement agency. 

N. Reuse: Materials that are recovered for use in t he same form, on-site 

or off-site. 

O. Return: To give back reusable items or unused pr oducts to vendors for 

credit. 

P. Salvage: To remove waste materials from the site  for resale or re-use 

by a third party. 

Q. Source-Separated Materials: Materials that are s orted by type at the 

site for the purpose of reuse and recycling. 

R. Solid Waste:  Materials that have been designate d as non-recyclable and 

are discarded for the purposes of disposal. 

S. Transfer Station: A facility that can legally ac cept solid waste for 

the purpose of temporarily storing the materials fo r re-loading onto 

other trucks and transporting them to a landfill fo r disposal, or 

recovering some materials for re-use or recycling. 

1.5 SUBMITTALS  

A. In accordance with Section 01 33 23, SHOP DRAWIN GS, PRODUCT DATA, and 

SAMPLES, furnish the following: 
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B. Prepare and submit to the COR a written demoliti on debris management 

plan. The plan shall include, but not be limited to , the following 

information: 

1. Procedures to be used for debris management. 

2. Techniques to be used to minimize waste generati on. 

3. Analysis of the estimated job site waste to be g enerated: 

a. List of each material and quantity to be salvage d, reused, 

recycled. 

b. List of each material and quantity proposed to b e taken to a 

landfill. 

4. Detailed description of the Means/Methods to be used for material 

handling.  

a. On site: Material separation, storage, protectio n where 

applicable. 

b. Off site: Transportation means and destination. Include list of 

materials. 

1) Description of materials to be site-separated an d self-hauled 

to designated facilities. 

2) Description of mixed materials to be collected b y designated 

waste haulers and removed from the site. 

c. The names and locations of mixed debris reuse an d recycling 

facilities or sites. 

d. The names and locations of trash disposal landfi ll facilities or 

sites. 

e. Documentation that the facilities or sites are a pproved to 

receive the materials. 

C. Designated Manager responsible for instructing p ersonnel, supervising, 

documenting and administer over meetings relevant t o the Waste 

Management Plan. 

D. Monthly summary of construction and demolition d ebris diversion and 

disposal, quantifying all materials generated at th e work site and 

disposed of or diverted from disposal through recyc ling. 

1.6 APPLICABLE PUBLICATIONS 

A Publications listed below form a part of this spe cification to the 

extent referenced. Publications are referenced by t he basic designation 

only. In the event that criteria requirements confl ict, the most 

stringent requirements shall be met. 
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B. U.S. Green Building Council (USGBC): 

LEED Green Building Rating System for New Construct ion 

1.7 RECORDS 

 Maintain records to document the quantity of waste  generated; the 

quantity of waste diverted through sale, reuse, or recycling; and the 

quantity of waste disposed by landfill or incinerat ion. Records shall 

be kept in accordance with the LEED Reference Guide  and LEED Template.  

PART 2 - PRODUCTS  

2.1 MATERIALS 

A. List of each material and quantity to be salvage d, recycled, reused. 

B. List of each material and quantity proposed to b e taken to a landfill. 

C. Material tracking data:  Receiving parties, date s removed, 

transportation costs, weight tickets, tipping fees,  manifests, 

invoices, net total costs or savings. 

PART 3 - EXECUTION 

3.1 COLLECTION 

A. Provide all necessary containers, bins and stora ge areas to facilitate 

effective waste management. 

B. Clearly identify containers, bins and storage ar eas so that recyclable 

materials are separated from trash and can be trans ported to respective 

recycling facility for processing. 

C. Hazardous wastes shall be separated, stored, dis posed of according to 

local, state, federal regulations. 

3.2 DISPOSAL  

A. Contractor shall be responsible for transporting  and disposing of 

materials that cannot be delivered to a source-sepa rated or mixed 

materials recycling facility to a transfer station or disposal facility 

that can accept the materials in accordance with st ate and federal 

regulations. 

B. Construction or demolition materials with no pra ctical reuse or that 

cannot be salvaged or recycled shall be disposed of  at a landfill or 

incinerator. 

3.3 REPORT  

A. With each application for progress payment, subm it a summary of 

construction and demolition debris diversion and di sposal including 

beginning and ending dates of period covered. 
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B. Quantify all materials diverted from landfill di sposal through salvage 

or recycling during the period with the receiving p arties, dates 

removed, transportation costs, weight tickets, mani fests, invoices. 

Include the net total costs or savings for each sal vaged or recycled 

material. 

C. Quantify all materials disposed of during the pe riod with the receiving 

parties, dates removed, transportation costs, weigh t tickets, tipping 

fees, manifests, invoices. Include the net total co sts for each 

disposal. 

- - - E N D - - - 
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SECTION 01 91 00 

GENERAL COMMISSIONING REQUIREMENTS 

PART 1 - GENERAL 

1.1 COMMISSIONING DESCRIPTION 

A. This Section 01 91 00 GENERAL COMMISSIONING REQU IREMENTS shall form the 

basis of the construction phase commissioning proce ss and procedures.  

The Commissioning Agent shall add, modify, and refi ne the commissioning 

procedures, as approved by the Department of Vetera ns Affairs (VA), to 

suit field conditions and actual manufacturer's equ ipment, incorporate 

test data and procedure results, and provide detail ed scheduling for 

all commissioning tasks. 

B. Various sections of the project specifications r equire equipment 

startup, testing, and adjusting services. Requireme nts for startup, 

testing, and adjusting services specified in the Di vision 23, Division 

26, series sections of these specifications are int ended to be provided 

in coordination with the commissioning services and  are not intended to 

duplicate services. The Contractor shall coordinate  the work required 

by individual specification sections with the commi ssioning services 

requirements specified herein.  

C. Where individual testing, adjusting, or related services are required 

in the project specifications and not specifically required by this 

commissioning requirements specification, the speci fied services shall 

be provided and copies of documentation, as require d by those 

specifications shall be submitted to the VA and the  Commissioning Agent 

to be indexed for future reference.  

D. Where training or educational services for VA ar e required and 

specified in other sections of the specifications, including but not 

limited to Division 23, Division 26, series section s of the 

specification, these services are intended to be pr ovided in addition 

to the training and educational services specified herein. 

E. Commissioning is a systematic process of verifyi ng that the building 

systems perform interactively according to the cons truction documents 

and the VA’s operational needs. The commissioning p rocess shall 

encompass and coordinate the system documentation, equipment startup, 

control system calibration, testing and balancing, performance testing 

and training. Commissioning during the construction  and post-occupancy 
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phases is intended to achieve the following specifi c objectives 

according to the contract documents: 

1. Verify that the applicable equipment and systems  are installed in 

accordance with the contact documents and according  to the 

manufacturer's recommendations. 

2. Verify and document proper integrated performanc e of equipment and 

systems. 

3. Verify that Operations & Maintenance documentati on is complete. 

4. Verify that all components requiring servicing c an be accessed, 

serviced and removed without disturbing nearby comp onents including 

ducts, piping, cabling or wiring. 

5. Verify that the VA’s operating personnel are ade quately trained to 

enable them to operate, monitor, adjust, maintain, and repair 

building systems in an effective and energy-efficie nt manner. 

6. Document the successful achievement of the commi ssioning objectives 

listed above. 

F. The commissioning process does not take away fro m or reduce the 

responsibility of the Contractor to provide a finis hed and fully 

functioning product. 

1.2 CONTRACTUAL RELATIONSHIPS 

A. For this construction project, the Department of  Veterans Affairs 

contracts with a Contractor to provide construction  services.  The 

contracts are administered by the VA Contracting Of ficer and the 

Resident Engineer as the designated representative of the Contracting 

Officer.  On this project, the authority to modify the contract in any 

way is strictly limited to the authority of the Con tracting Officer.   

B. In this project, only two contract parties are r ecognized and 

communications on contractual issues are strictly l imited to VA 

Resident Engineer and the Contractor.  It is the pr actice of the VA to 

require that communications between other parties t o the contracts 

(Subcontractors and Vendors) be conducted through t he Resident Engineer 

and Contractor.  It is also the practice of the VA that communications 

between other parties of the project (Commissioning  Agent and 

Architect/Engineer) be conducted through the Reside nt Engineer.   

C. Whole Building Commissioning is a process that r elies upon frequent and 

direct communications, as well as collaboration bet ween all parties to 

the construction process.  By its nature, a high le vel of communication 
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and cooperation between the Commissioning Agent and  all other parties 

(Architects, Engineers, Subcontractors, Vendors, th ird party testing 

agencies, etc.) is essential to the success of the Commissioning 

effort.   

D. With these fundamental practices in mind, the co mmissioning process 

described herein has been developed to recognize th at, in the execution 

of the Commissioning Process, the Commissioning Age nt must develop 

effective methods to communicate with every member of the construction 

team involved in delivering commissioned systems wh ile simultaneously 

respecting the exclusive contract authority of the Contracting Officer 

and Resident Engineer.   Thus, the procedures outli ned in this 

specification must be executed within the following  limitations: 

1. No communications (verbal or written) from the C ommissioning Agent 

shall be deemed to constitute direction that modifi es the terms of 

any contract between the Department of Veterans Aff airs and the 

Contractor. 

2. Commissioning Issues identified by the Commissio ning Agent will be 

delivered to the Resident Engineer and copied to th e designated 

Commissioning Representatives for the Contractor an d subcontractors 

on the Commissioning Team for information only in o rder to expedite 

the communication process.  These issues must be un derstood as the 

professional opinion of the Commissioning Agent and  as suggestions 

for resolution.   

3. In the event that any Commissioning Issues and s uggested resolutions 

are deemed by the Resident Engineer to require eith er an official 

interpretation of the construction documents or req uire a 

modification of the contract documents, the Contrac ting Officer or 

Resident Engineer will issue an official directive to this effect. 

4. All parties to the Commissioning Process shall b e individually 

responsible for alerting the Resident Engineer of a ny issues that 

they deem to constitute a potential contract change  prior to acting 

on these issues.  

5. Authority for resolution or modification of desi gn and construction 

issues rests solely with the Contracting Officer or  Resident 

Engineer, with appropriate technical guidance from the 

Architect/Engineer and/or Commissioning Agent. 
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1.3 RELATED WORK 

A.  Section 01 00 00 GENERAL REQUIREMENTS. 

B.  Section 01 32 16.01 ARCHITECTURAL AND ENGINEERING C PM SCHEDULES 

C.  Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES 

D.  Section 26 08 00 COMMISSIONING OF ELECTRICAL SYSTEM S. 

1.4 SUMMARY 

A. This Section includes general requirements that apply to implementation 

of commissioning without regard to systems, subsyst ems, and equipment 

being commissioned. 

B. The commissioning activities have been developed  to support the VA 

requirements to meet guidelines for Federal Leaders hip in 

Environmental, Energy, and Economic Performance. 

  
1.5 ACRONYMS 

List of Acronyms 

Acronym Meaning 

A/E Architect / Engineer Design Team 

AHJ Authority Having Jurisdiction  

ASHRAE 
Association Society for Heating Air Condition and 

Refrigeration Engineers 

BOD Basis of Design 

BSC Building Systems Commissioning 

CCTV Closed Circuit Television 

CD Construction Documents 

CMMS Computerized Maintenance Management System 

CO Contracting Officer (VA) 

COR Contracting Officer’s Representative (see also VA-RE) 

COBie Construction Operations Building Information Exchange 

CPC Construction Phase Commissioning 

Cx Commissioning 

CxA Commissioning Agent 

CxM Commissioning Manager 

CxR Commissioning Representative 

DPC Design Phase Commissioning 

FPT Functional Performance Test 

GBI-GG Green Building Initiative - Green Globes 

HVAC Heating, Ventilation, and Air Conditioning 
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List of Acronyms 

Acronym Meaning 

LEED Leadership in Energy and Environmental Design 

NC Department of Veterans Affairs National Cemetery  

NCA 
Department of Veterans Affairs National Cemetery 

Administration 

NEBB National Environmental Balancing Bureau 

O&M Operations & Maintenance 

OPR Owner’s Project Requirements 

PFC Pre-Functional Checklist 

PFT Pre-Functional Test 

SD Schematic Design 

SO Site Observation 

TAB Test Adjust and Balance 

VA Department of Veterans Affairs 

VAMC VA Medical Center 

VA CFM VA Office of Construction and Facilities Man agement 

VACO VA Central Office 

VA PM VA Project Manager 

VA-RE VA Resident Engineer 

USGBC United States Green Building Council 

 

1.6 DEFINITIONS 

 Acceptance Phase Commissioning:  Commissioning tasks executed after most 

construction has been completed, most Site Observat ions and Static 

Tests have been completed and Pre-Functional Testin g has been completed 

and accepted. The main commissioning activities per formed during this 

phase are verification that the installed systems a re functional by 

conducting Systems Functional Performance tests and  Owner Training. 

 Accuracy:  The capability of an instrument to indicate the tr ue value of 

a measured quantity.  

 Back Check:   A back check is a verification that an agreed upo n 

solution to a design comment has been adequately ad dressed in a 

subsequent design review 

 Basis of Design (BOD):  The Engineer’s Basis of Design is comprised of 

two components: the Design Criteria and the Design Narrative, these 

documents record the concepts, calculations, decisi ons, and product 
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selections used to meet the Owner’s Project Require ments (OPR) and to 

satisfy applicable regulatory requirements, standar ds, and guidelines. 

 Benchmarks:   Benchmarks are the comparison of a building’s ene rgy usage 

to other similar buildings and to the building itse lf.. For example, 

ENERGY STAR Portfolio Manager is a frequently used and nationally 

recognized building energy benchmarking tool. 

 Building Information Modeling (BIM):    Building Information Modeling is 

a parametric database which allows a building to be  designed and 

constructed virtually in 3D, and provides reports b oth in 2D views and 

as schedules.  This electronic information can be e xtracted and reused 

for pre-populating facility management CMMS systems . Building Systems 

Commissioning (BSC): NEBB acronym used to designate  its commissioning 

program. 

 Calibrate:  The act of comparing an instrument of unknown accu racy with 

a standard of known accuracy to detect, correlate, report, or eliminate 

by adjustment any variation in the accuracy of the tested instrument. 

 CCTV: Closed circuit Television. Normally used for secur ity 

surveillance and alarm detections as part of a spec ial electrical 

security system. 

 COBie:   Construction Operations Building Information Exch ange (COBie) 

is an electronic industry data format used to trans fer information 

developed during design, construction, and commissi oning into the 

Computer Maintenance Management Systems (CMMS) used  to operate 

facilities.  See the Whole Building Design Guide we bsite for further 

information (http://www.wbdg.org/resources/cobie.ph p) 

 Commissionability:  Defines a design component or construction process  

that has the necessary elements that will allow a s ystem or component 

to be effectively measured, tested, operated and co mmissioned 

 Commissioning Agent (CxA):  The qualified Commissioning Professional who 

administers the Cx process by managing the Cx team and overseeing the 

Commissioning Process. Where CxA is used in this sp ecification it means 

the Commissioning Agent, members of his staff or ap pointed members of 

the commissioning team. Note that LEED uses the ter m Commissioning 

Authority in lieu of Commissioning Agent. 

 Commissioning Checklists:  Lists of data or inspections to be verified 

to ensure proper system or component installation, operation, and 

function. Verification checklists are developed and  used during all 
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phases of the commissioning process to verify that the Owner’s Project 

Requirements (OPR) is being achieved. 

 Commissioning Design Review:   The commissioning design review is a 

collaborative review of the design professionals de sign documents for 

items pertaining to the following: owner’s project requirements; basis 

of design; operability and maintainability (O&M) in cluding 

documentation; functionality; training; energy effi ciency, control 

systems’ sequence of operations including building automation system 

features; commissioning specifications and the abil ity to functionally 

test the systems. 

 Commissioning Issue:  A condition identified by the Commissioning Agent 

or other member of the Commissioning Team that adve rsely affects the 

commissionability, operability, maintainability, or  functionality of a 

system, equipment, or component.  A condition that is in conflict with 

the Contract Documents and/or performance requireme nts of the installed 

systems and components. (See also – Commissioning O bservation). 

 Commissioning Manager (CxM):   A qualified individual appointed by the 

Contractor to manage the commissioning process on b ehalf of the 

Contractor.   

 Commissioning Observation:   An issue identified by the Commissioning 

Agent or other member of the Commissioning Team tha t does not conform 

to the project OPR, contract documents or standard industry best 

practices.  (See also Commissioning Issue) 

 Commissioning Plan:  A document that outlines the commissioning process , 

commissioning scope and defines responsibilities, p rocesses, schedules, 

and the documentation requirements of the Commissio ning Process. 

 Commissioning Process:  A quality focused process for enhancing the 

delivery of a project. The process focuses upon ver ifying and 

documenting that the facility and all of its system s, components, and 

assemblies are planned, designed, installed, tested , can be operated, 

and maintained to meet the Owner's Project Requirem ents. 

 Commissioning Report:  The final commissioning document which presents 

the commissioning process results for the project. Cx reports include 

an executive summary, the commissioning plan, issue  log, 

correspondence, and all appropriate check sheets an d test forms. 
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 Commissioning Representative (CxR): An individual appointed by a sub-

contractor to manage the commissioning process on b ehalf of the sub-

contractor.  

 Commissioning Specifications:   The contract documents that detail the 

objective, scope and implementation of the commissi oning process as 

developed in the Commissioning Plan. 

 Commissioning Team:  Individual team members whose coordinated actions 

are responsible for implementing the Commissioning Process. 

 Construction Phase Commissioning:   All commissioning efforts executed 

during the construction process after the design ph ase and prior to the 

Acceptance Phase Commissioning. 

 Contract Documents (CD):  Contract documents include design and 

construction contracts, price agreements and proced ure agreements. 

Contract Documents also include all final and compl ete drawings, 

specifications and all applicable contract modifica tions or 

supplements. 

 Construction Phase Commissioning (CPC):  All commissioning efforts 

executed during the construction process after the design phase and 

prior to the Acceptance Phase Commissioning. 

 Coordination Drawings:  Drawings showing the work of all trades that are 

used to illustrate that equipment can be installed in the space 

allocated without compromising equipment function o r access for 

maintenance and replacement. These drawings graphic ally illustrate and 

dimension manufacturers’ recommended maintenance cl earances. On 

mechanical projects, coordination drawings include structural steel, 

ductwork, major piping and electrical conduit and s how the elevations 

and locations of the above components. 

 Data Logging:   The monitoring and recording of temperature, flow , 

current, status, pressure, etc. of equipment using stand-alone data 

recorders. 

 Deferred System Test:  Tests that cannot be completed at the end of the 

acceptance phase due to ambient conditions, schedul e issues or other 

conditions preventing testing during the normal acc eptance testing 

period. 

 Deficiency:  See “Commissioning Issue”. 
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 Design Criteria:  A listing of the VA Design Criteria outlining the 

project design requirements, including its source. These are used 

during the design process to show the design elemen ts meet the OPR. 

 Design Intent:  The overall term that includes the OPR and the BOD . It 

is a detailed explanation of the ideas, concepts, a nd criteria that are 

defined by the owner to be important. The design in tent documents are 

utilized to provide a written record of these ideas , concepts and 

criteria. 

 Design Narrative:  A written description of the proposed design 

solutions that satisfy the requirements of the OPR.   

 Design Phase Commissioning (DPC):  All commissioning tasks executed 

during the design phase of the project. 

 Environmental Systems:  Systems that use a combination of mechanical 

equipment, airflow, water flow and electrical energ y to provide 

heating, ventilating, air conditioning, humidificat ion, and 

dehumidification for the purpose of human comfort o r process control of 

temperature and humidity. 

 Executive Summary:  A section of the Commissioning report that reviews  

the general outcome of the project. It also include s any unresolved 

issues, recommendations for the resolution of unres olved issues and all 

deferred testing requirements. 

 Functionality:  This defines a design component or construction pr ocess 

which will allow a system or component to operate o r be constructed in 

a manner that will produce the required outcome of the OPR. 

 Functional Test Procedure (FTP):   A written protocol that defines 

methods, steps, personnel, and acceptance criteria for tests conducted 

on components, equipment, assemblies, systems, and interfaces among 

systems.  

 Industry Accepted Best Practice:  A design component or construction 

process that has achieved industry consensus for qu ality performance 

and functionality. Refer to the current edition of the NEBB Design 

Phase Commissioning Handbook for examples. 

 Installation Verification:   Observations or inspections that confirm 

the system or component has been installed in accor dance with the 

contract documents and to industry accepted best pr actices.   

 Integrated System Testing:  Integrated Systems Testing procedures entail 

testing of multiple integrated systems performance to verify proper 
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functional interface between systems.  Typical Inte grated Systems 

Testing includes verifying that building systems re spond properly to 

loss of utility, transfer to emergency power source s, re-transfer from 

emergency power source to normal utility source; in terface between HVAC 

controls and Fire Alarm systems for equipment shutd own, interface 

between Fire Alarm system and elevator control syst ems for elevator 

recall and shutdown; interface between Fire Alarm S ystem and Security 

Access Control Systems to control access to spaces during fire alarm 

conditions; and other similar tests as determined f or each specific 

project.  

Issues Log: A formal and ongoing record of problems  or concerns – and 

their resolution – that have been raised by members  of the 

Commissioning Team during the course of the Commiss ioning Process. 

 Lessons Learned Workshop:   A workshop conducted to discuss and document 

project successes and identify opportunities for im provements for 

future projects. 

 Maintainability:  A design component or construction process that wi ll 

allow a system or component to be effectively maint ained. This includes 

adequate room for access to adjust and repair the e quipment. 

Maintainability also includes components that have readily obtainable 

repair parts or service. 

 Manual Test:   Testing using hand-held instruments, immediate co ntrol 

system readouts or direct observation to verify per formance (contrasted 

to analyzing monitored data taken over time to make  the ‘observation’). 

 Owner’s Project Requirements (OPR):  A written document that details the 

project requirements and the expectations of how th e building and its 

systems will be used and operated. These include pr oject goals, 

measurable performance criteria, cost consideration s, benchmarks, 

success criteria, and supporting information. 

 Peer Review:   A formal in-depth review separate from the commis sioning 

review processes. The level of effort and intensity  is much greater 

than a typical commissioning facilitation or extend ed commissioning 

review.  The VA usually hires an independent third- party (called the 

IDIQ A/E) to conduct peer reviews. 

 Precision:  The ability of an instrument to produce repeatable  readings 

of the same quantity under the same conditions. The  precision of an 



VA Project No. 528A6-16-614EM  Bath VAMC 
AE Works Project No. 16036                 Generato r Replacement, Building 78                                   

10-01-2015 
100% Construction Documnets 

01 91 00 - 11 

instrument refers to its ability to produce a tight ly grouped set of 

values around the mean value of the measured quanti ty. 

 Pre-Design Phase Commissioning:   Commissioning tasks performed prior to 

the commencement of design activities that includes  project programming 

and the development of the commissioning process fo r the project 

 Pre-Functional Checklist (PFC):   A form used by the contractor to 

verify that appropriate components are onsite, corr ectly installed, set 

up, calibrated, functional and ready for functional  testing.  

 Pre-Functional Test (PFT):  An inspection or test that is done before 

functional testing. PFT’s include installation veri fication and system 

and component start up tests. 

 Procedure or Protocol:  A defined approach that outlines the execution 

of a sequence of work or operations. Procedures are  used to produce 

repeatable and defined results. 

 Range:  The upper and lower limits of an instrument’s abil ity to measure 

the value of a quantity for which the instrument is  calibrated. 

 Resolution:  This word has two meanings in the Cx Process. The first 

refers to the smallest change in a measured variabl e that an instrument 

can detect. The second refers to the implementation  of actions that 

correct a tested or observed deficiency. 

 Site Observation Visit:   On-site inspections and observations made by 

the Commissioning Agent for the purpose of verifyin g component, 

equipment, and system installation, to observe cont ractor testing, 

equipment start-up procedures, or other purposes. 

 Site Observation Reports (SO):  Reports of site inspections and 

observations made by the Commissioning Agent. Obser vation reports are 

intended to provide early indication of an installa tion issue which 

will need correction or analysis. 

 Special System Inspections:  Inspections required by a local code 

authority prior to occupancy and are not normally a  part of the 

commissioning process. 

 Static Tests:  Tests or inspections that validate a specified sta tic 

condition such as pressure testing. Static tests ma y be specification 

or code initiated. 

 Start Up Tests:  Tests that validate the component or system is rea dy 

for automatic operation in accordance with the manu factures 

requirements. 
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 Systems Manual:  A system-focused composite document that includes all 

information required for the owners operators to op erate the systems. 

 Test Procedure:  A written protocol that defines methods, personnel , and 

expectations for tests conducted on components, equ ipment, assemblies, 

systems, and interfaces among systems. 

 Testing:  The use of specialized and calibrated instruments to measure 

parameters such as: temperature, pressure, vapor fl ow, air flow, fluid 

flow, rotational speed, electrical characteristics,  velocity, and other 

data in order to determine performance, operation, or function. 

 Testing, Adjusting, and Balancing (TAB):  A systematic process or 

service applied to heating, ventilating and air-con ditioning (HVAC) 

systems and other environmental systems to achieve and document air and 

hydronic flow rates. The standards and procedures f or providing these 

services are referred to as “Testing, Adjusting, an d Balancing” and are 

described in the Procedural Standards for the Testi ng, Adjusting and 

Balancing of Environmental Systems, published by NE BB or AABC. 

 Thermal Scans:  Thermographic pictures taken with an Infrared 

Thermographic Camera. Thermographic pictures show t he relative 

temperatures of objects and surfaces and are used t o identify leaks, 

thermal bridging, thermal intrusion, electrical ove rload conditions, 

moisture containment, and insulation failure. 

 Training Plan:  A written document that details, in outline form t he 

expectations of the operator training. Training age ndas should include 

instruction on how to obtain service, operate, star tup, shutdown and 

maintain all systems and components of the project.  

 Trending:   Monitoring over a period of time with the buildin g 

automation system. 

 Unresolved Commissioning Issue:   Any Commissioning Issue that, at the 

time that the Final Report or the Amended Final Rep ort is issued that 

has not been either resolved by the construction te am or accepted by 

the VA.  Validation: The process by which work is v erified as complete 

and operating correctly: 

1. First party validation occurs when a firm or ind ividual verifying 

the task is the same firm or individual performing the task. 

2. Second party validation occurs when the firm or individual verifying 

the task is under the control of the firm performin g the task or has 

other possibilities of financial conflicts of inter est in the 
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resolution (Architects, Designers, General Contract ors and Third 

Tier Subcontractors or Vendors). 

3. Third party validation occurs when the firm veri fying the task is 

not associated with or under control of the firm pe rforming or 

designing the task. 

 Verification:  The process by which specific documents, component s, 

equipment, assemblies, systems, and interfaces amon g systems are 

confirmed to comply with the criteria described in the Owner’s Project 

Requirements. 

 Warranty Phase Commissioning:  Commissioning efforts executed after a 

project has been completed and accepted by the Owne r. Warranty Phase 

Commissioning includes follow-up on verification of  system performance, 

measurement and verification tasks and assistance i n identifying 

warranty issues and enforcing warranty provisions o f the construction 

contract. 

 Warranty Visit:  A commissioning meeting and site review where all 

outstanding warranty issues and deferred testing is  reviewed and 

discussed. 

 Whole Building Commissioning:  Commissioning of building systems such as 

Building Envelope, HVAC, Electrical, Special Electr ical (Fire Alarm, 

Security & Communications), Plumbing and Fire Prote ction as described 

in this specification. 

1.7 SYSTEMS TO BE COMMISSIONED 

A. Commissioning of a system or systems specified f or this project is part 

of the construction process. Documentation and test ing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel, is required in cooperation with the VA a nd the Commissioning 

Agent.  

B. The following systems will be commissioned as pa rt of this project: 

 

Systems To Be Commissioned 

System  Description 

Building Exterior Closure 
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Systems To Be Commissioned 

System  Description 
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Systems To Be Commissioned 

System  Description 

  

HVAC 

Noise and Vibration 

Control 

Noise and vibration levels for critical 

equipment such as Air Handlers, Chillers, 

Cooling Towers, Boilers, Generators, etc. will 

be commissioned as part of the system 

commissioning 

  

  

  

  

  

  

  

HVAC Terminal Unit 

Systems** 

VAV Terminal Units, CAV terminal units, fan 

coil units, fin-tube radiation, unit heaters 

  

  

  

  

Facility Fuel Systems Boiler fuel system, generator  fuel system 

  

  

  

  

Electrical 

  

Grounding & Bonding 

Systems 

Witness 3rd party testing, review reports 

  

Electrical System 

Protective Device 

Study 

Review reports, verify field settings 

consistent with Study 
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Systems To Be Commissioned 

System  Description 

Low-Voltage 

Distribution System 

Normal power distribution system, Life-safety 

power distribution system, critical power 

distribution system, equipment power 

distribution system, switchboards, 

distribution panels, panelboards, verify 

breaker testing results (injection current, 

etc) 

Emergency Power 

Generation Systems 

Generators, Generator paralleling switchgear, 

automatic transfer switches, PLC and other 

control systems 
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Systems To Be Commissioned 

System  Description 

  

  

 

  

  

  

  

  

 

  

 

  

  

 

 

 

1.8 COMMISSIONING TEAM 

A. The commissioning team shall consist of, but not  be limited to, 

representatives of Contractor, including Project Su perintendent and 

subcontractors, installers, schedulers, suppliers, and specialists 

deemed appropriate by the Department of Veterans Af fairs (VA) and 

Commissioning Agent. 

B. Members Appointed by Contractor:   

1. Contractor’ Commissioning Manager:  The designat ed person, company, 

or entity that plans, schedules and coordinates the  commissioning 

activities for the construction team.   

2. Contractor’s Commissioning Representative(s):  I ndividual(s), each 

having authority to act on behalf of the entity he or she 

represents, explicitly organized to implement the c ommissioning 

process through coordinated actions. 

C. Members Appointed by VA: 

1. Commissioning Agent:  The designated person, com pany, or entity that 

plans, schedules, and coordinates the commissioning  team to 
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implement the commissioning process.  The VA will e ngage the CxA 

under a separate contract. 

2. User: Representatives of the facility user and o peration and 

maintenance personnel. 

3. A/E:  Representative of the Architect and engine ering design 

professionals. 

1.9 VA'S COMMISSIONING RESPONSIBILITIES 

A. Appoint an individual, company or firm to act as  the Commissioning 

Agent.   

B. Assign operation and maintenance personnel and s chedule them to 

participate in commissioning team activities includ ing, but not limited 

to, the following: 

1. Coordination meetings. 

2. Training in operation and maintenance of systems , subsystems, and 

equipment. 

3. Testing meetings. 

4. Witness and assist in Systems Functional Perform ance Testing. 

5. Demonstration of operation of systems, subsystem s, and equipment. 

C. Provide the Construction Documents, prepared by Architect and approved 

by VA, to the Commissioning Agent and for use in ma naging the 

commissioning process, developing the commissioning  plan, systems 

manuals, and reviewing the operation and maintenanc e training plan. 

1.10 CONTRACTOR'S COMMISSIONING RESPONSIBILITIES 

A. The Contractor shall assign a Commissioning Mana ger to manage 

commissioning activities of the Contractor, and sub contractors.  

B. The Contractor shall ensure that the commissioni ng responsibilities 

outlined in these specifications are included in al l subcontracts and 

that subcontractors comply with the requirements of  these 

specifications. 

C. The Contractor shall ensure that each installing  subcontractor shall 

assign representatives with expertise and authority  to act on behalf of 

the subcontractor and schedule them to participate in and perform 

commissioning team activities including, but not li mited to, the 

following: 

1. Participate in commissioning coordination meetin gs. 

2. Conduct operation and maintenance training sessi ons in accordance 

with approved training plans. 
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3. Verify that Work is complete and systems are ope rational according 

to the Contract Documents, including calibration of  instrumentation 

and controls. 

4. Evaluate commissioning issues and commissioning observations 

identified in the Commissioning Issues Log, field r eports, test 

reports or other commissioning documents. In collab oration with 

entity responsible for system and equipment install ation, recommend 

corrective action. 

5. Review and comment on commissioning documentatio n. 

6. Participate in meetings to coordinate Systems Fu nctional Performance 

Testing. 

7. Provide schedule for operation and maintenance d ata submittals, 

equipment startup, and testing to Commissioning Age nt for 

incorporation into the commissioning plan.   

8. Provide information to the Commissioning Agent f or developing 

commissioning plan. 

9. Participate in training sessions for VA's operat ion and maintenance 

personnel. 

10. Provide technicians who are familiar with the c onstruction and 

operation of installed systems and who shall develo p specific test 

procedures to conduct Systems Functional Performanc e Testing of 

installed systems. 

1.11 COMMISSIONING AGENT’S RESPONSIBILITIES 

A. Organize and lead the commissioning team. 

B. Prepare the commissioning plan.  See Paragraph 1 .11-A of this 

specification Section for further information.    

C. Review and comment on selected submittals from t he Contractor for 

general conformance with the Construction Documents .  Review and 

comment on the ability to test and operate the syst em and/or equipment, 

including providing gages, controls and other compo nents required to 

operate, maintain, and test the system.  Review and  comment on 

performance expectations of systems and equipment a nd interfaces 

between systems relating to the Construction Docume nts. 

D. At the beginning of the construction phase, cond uct an initial 

construction phase coordination meeting for the pur pose of reviewing 

the commissioning activities and establishing tenta tive schedules for 

operation and maintenance submittals; operation and  maintenance 
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training sessions; TAB Work; Pre-Functional Checkli sts, Systems 

Functional Performance Testing; and project complet ion. 

E. Convene commissioning team meetings for the purp ose of coordination, 

communication, and conflict resolution; discuss sta tus of the 

commissioning processes.  Responsibilities include arranging for 

facilities, preparing agenda and attendance lists, and notifying 

participants.  The Commissioning Agent shall prepar e and distribute 

minutes to commissioning team members and attendees  within five 

workdays of the commissioning meeting. 

F. Observe construction and report progress, observ ations and issues.    

Observe systems and equipment installation for adeq uate accessibility 

for maintenance and component replacement or repair , and for general 

conformance with the Construction Documents. 

G. Prepare Project specific Pre-Functional Checklis ts and Systems 

Functional Performance Test procedures. 

H. Coordinate Systems Functional Performance Testin g schedule with the 

Contractor.   

I. Witness selected systems startups.   

J. Verify selected Pre-Functional Checklists comple ted and submitted by 

the Contractor.   

K. Witness and document Systems Functional Performa nce Testing. 

L. Compile test data, inspection reports, and certi ficates and include 

them in the systems manual and commissioning report . 

M. Review and comment on operation and maintenance (O&M) documentation and 

systems manual outline for compliance with the Cont ract Documents.  

Operation and maintenance documentation requirement s are specified in 

Paragraph 1.25, Section 01 00 00 GENERAL REQUIREMEN TS. 

 

N. Review operation and maintenance training progra m developed by the 

Contractor.  Verify training plans provide qualifie d instructors to 

conduct operation and maintenance training. 

O. Prepare commissioning Field Observation Reports.  

P. Prepare the Final Commissioning Report. 

Q. Return to the site at 10 months into the 12 mont h warranty period and 

review with facility staff the current building ope ration and the 

condition of outstanding issues related to the orig inal and seasonal 

Systems Functional Performance Testing. Also interv iew facility staff 
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and identify problems or concerns they have operati ng the building as 

originally intended. Make suggestions for improveme nts and for 

recording these changes in the O&M manuals. Identif y areas that may 

come under warranty or under the original construct ion contract. Assist 

facility staff in developing reports, documents and  requests for 

services to remedy outstanding problems. 

R. Assemble the final commissioning documentation, including the Final 

Commissioning Report and Addendum to the Final Comm issioning Report. 

1.12 COMMISSIONING DOCUMENTATION 

A. Commissioning Plan:  A document, prepared by Com missioning Agent, that 

outlines the schedule, allocation of resources, and  documentation 

requirements of the commissioning process, and shal l include, but is 

not limited, to the following: 

1. Plan for delivery and review of submittals, syst ems manuals, and 

other documents and reports.  Identification of the  relationship of 

these documents to other functions and a detailed d escription of 

submittals that are required to support the commiss ioning processes.  

Submittal dates shall include the latest date appro ved submittals 

must be received without adversely affecting commis sioning plan. 

2. Description of the organization, layout, and con tent of 

commissioning documentation (including systems manu al) and a 

detailed description of documents to be provided al ong with 

identification of responsible parties. 

3. Identification of systems and equipment to be co mmissioned. 

4. Schedule of Commissioning Coordination meetings.  

5. Identification of items that must be completed b efore the next 

operation can proceed. 

6. Description of responsibilities of commissioning  team members. 

7. Description of observations to be made. 

8. Description of requirements for operation and ma intenance training. 

9. Schedule for commissioning activities with dates  coordinated with 

overall construction schedule. 

10. Process and schedule for documenting changes on  a continuous basis 

to appear in Project Record Documents. 

11. Process and schedule for completing prestart an d startup checklists 

for systems, subsystems, and equipment to be verifi ed and tested. 

12. Preliminary Systems Functional Performance Test  procedures.   
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B. Systems Functional Performance Test Procedures:  The Commissioning 

Agent will develop Systems Functional Performance T est Procedures for 

each system to be commissioned, including subsystem s, or equipment and 

interfaces or interlocks with other systems.  Syste ms Functional 

Performance Test Procedures will include a separate  entry, with space 

for comments, for each item to be tested.  Prelimin ary Systems 

Functional Performance Test Procedures will be prov ided to the VA, 

Architect/Engineer, and Contractor for review and c omment.  The Systems 

Performance Test Procedure will include test proced ures for each mode 

of operation and provide space to indicate whether the mode under test 

responded as required.  Each System Functional Perf ormance Test 

procedure, regardless of system, subsystem, or equi pment being tested, 

shall include, but not be limited to, the following : 

1. Name and identification code of tested system. 

2. Test number. 

3. Time and date of test. 

4. Indication of whether the record is for a first test or retest 

following correction of a problem or issue. 

5. Dated signatures of the person performing test a nd of the witness, 

if applicable. 

6. Individuals present for test. 

7. Observations and Issues. 

8. Issue number, if any, generated as the result of  test. 

C. Pre-Functional Checklists:  The Commissioning Ag ent will prepare Pre-

Functional Checklists.  Pre-Functional Checklists s hall be completed 

and signed by the Contractor, verifying that system s, subsystems, 

equipment, and associated controls are ready for te sting.  The 

Commissioning Agent will spot check Pre-Functional Checklists to verify 

accuracy and readiness for testing.  Inaccurate or incomplete Pre-

Functional Checklists shall be returned to the Cont ractor for 

correction and resubmission. 

D. Test and Inspection Reports:  The Commissioning Agent will record test 

data, observations, and measurements on Systems Fun ctional Performance 

Test Procedure.  The report will also include recom mendation for system 

acceptance or non-acceptance.  Photographs, forms, and other means 

appropriate for the application shall be included w ith data.  

Commissioning Agent Will compile test and inspectio n reports and test 
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and inspection certificates and include them in sys tems manual and 

commissioning report. 

E. Corrective Action Documents:  The Commissioning Agent will document 

corrective action taken for systems and equipment t hat fail tests.  The 

documentation will include any required modificatio ns to systems and 

equipment and/or revisions to test procedures, if a ny.  The 

Commissioning Agent will witness and document any r etesting of systems 

and/or equipment requiring corrective action and do cument retest 

results.  

F. Commissioning Issues Log:  The Commissioning Age nt will prepare and 

maintain Commissioning Issues Log that describes Co mmissioning Issues 

and Commissioning Observations that are identified during the 

Commissioning process.  These observations and issu es include, but are 

not limited to, those that are at variance with the  Contract Documents.  

The Commissioning Issues Log will identify and trac k issues as they are 

encountered, the party responsible for resolution, progress toward 

resolution, and document how the issue was resolved .  The Master 

Commissioning Issues Log will also track the status  of unresolved 

issues. 

1. Creating an Commissioning Issues Log Entry: 

a. Identify the issue with unique numeric or alphan umeric identifier 

by which the issue may be tracked. 

b. Assign a descriptive title for the issue. 

c. Identify date and time of the issue. 

d. Identify test number of test being performed at the time of the 

observation, if applicable, for cross reference. 

e. Identify system, subsystem, and equipment to whi ch the issue 

applies. 

f. Identify location of system, subsystem, and equi pment. 

g. Include information that may be helpful in diagn osing or 

evaluating the issue. 

h. Note recommended corrective action. 

i. Identify commissioning team member responsible f or corrective 

action. 

j. Identify expected date of correction. 

k. Identify person that identified the issue. 

2. Documenting Issue Resolution: 
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a. Log date correction is completed or the issue is  resolved. 

b. Describe corrective action or resolution taken.  Include 

description of diagnostic steps taken to determine root cause of 

the issue, if any. 

c. Identify changes to the Contract Documents that may require 

action. 

d. State that correction was completed and system, subsystem, and 

equipment are ready for retest, if applicable. 

e. Identify person(s) who corrected or resolved the  issue. 

f. Identify person(s) verifying the issue resolutio n. 

G. Final Commissioning Report:  The Commissioning A gent will document 

results of the commissioning process, including unr esolved issues, and 

performance of systems, subsystems, and equipment.  The Commissioning 

Report will indicate whether systems, subsystems, a nd equipment have 

been properly installed and are performing accordin g to the Contract 

Documents.  This report will be used by the Departm ent of Veterans 

Affairs when determining that systems will be accep ted.  This report 

will be used to evaluate systems, subsystems, and e quipment and will 

serve as a future reference document during VA occu pancy and operation.  

It shall describe components and performance that e xceed requirements 

of the Contract Documents and those that do not mee t requirements of 

the Contract Documents.  The commissioning report w ill include, but is 

not limited to, the following: 

1. Lists and explanations of substitutions; comprom ises; variances with 

the Contract Documents; record of conditions; and, if appropriate, 

recommendations for resolution.  Design Narrative d ocumentation 

maintained by the Commissioning Agent. 

2. Commissioning plan. 

3. Pre-Functional Checklists completed by the Contr actor, with 

annotation of the Commissioning Agent review and sp ot check. 

4. Systems Functional Performance Test Procedures, with annotation of 

test results and test completion.   

5, Commissioning Issues Log. 

6. Listing of deferred and off season test(s) not p erformed, including 

the schedule for their completion. 

H. Addendum to Final Commissioning Report:  The Com missioning Agent will 

prepare an Addendum to the Final Commissioning Repo rt near the end of 
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the Warranty Period.  The Addendum will indicate wh ether systems, 

subsystems, and equipment are complete and continue  to perform 

according to the Contract Documents.  The Addendum to the Final 

Commissioning Report shall include, but is not limi ted to, the 

following: 

1. Documentation of deferred and off season test(s)  results.  

2. Completed Systems Functional Performance Test Pr ocedures for off 

season test(s).  

3. Documentation that unresolved system performance  issues have been 

resolved. 

4. Updated Commissioning Issues Log, including stat us of unresolved 

issues. 

5. Identification of potential Warranty Claims to b e corrected by the 

Contractor.  

I. Systems Manual:  The Commissioning Agent will ga ther required 

information and compile the Systems Manual.  The Sy stems Manual will 

include, but is not limited to, the following: 

1. Design Narrative, including system narratives, s chematics, single-

line diagrams, flow diagrams, equipment schedules, and changes made 

throughout the Project. 

2. Reference to Final Commissioning Plan. 

3. Reference to Final Commissioning Report. 

4. Approved Operation and Maintenance Data as submi tted by the 

Contractor. 

1.13 SUBMITTALS 

A. Preliminary Commissioning Plan Submittal:  The C ommissioning Agent has 

prepared a Preliminary Commissioning Plan based on the final 

Construction Documents.  The Preliminary Commission ing Plan is included 

as an Appendix to this specification section.  The Preliminary 

Commissioning Plan is provided for information only .  It contains 

preliminary information about the following commiss ioning activities: 

1. The Commissioning Team: A list of commissioning team members by 

organization. 

2. Systems to be commissioned.  A detailed list of systems to be 

commissioned for the project.  This list also provi des preliminary 

information on systems/equipment submittals to be r eviewed by the 

Commissioning Agent; preliminary information on Pre -Functional 
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Checklists that are to be completed; preliminary in formation on 

Systems Performance Testing, including information on testing sample 

size (where authorized by the VA).  

3. Commissioning Team Roles and Responsibilities: P reliminary roles and 

responsibilities for each Commissioning Team member . 

4. Commissioning Documents: A preliminary list of c ommissioning-related 

documents, include identification of the parties re sponsible for 

preparation, review, approval, and action on each d ocument. 

5. Commissioning Activities Schedule:  Identificati on of Commissioning 

Activities, including Systems Functional Testing, t he expected 

duration and predecessors for the activity.  

6. Pre-Functional Checklists:  Preliminary Pre-Func tional Checklists 

for equipment, components, subsystems, and systems to be 

commissioned.  These Preliminary Pre-Functional Che cklists provide 

guidance on the level of detailed information the C ontractor shall 

include on the final submission. 

7. Systems Functional Performance Test Procedures:  Preliminary step-

by-step System Functional Performance Test Procedur es to be used 

during Systems Functional Performance Testing.  The se Preliminary 

Systems Functional Performance procedures provide i nformation on the 

level of testing rigor, and the level of Contractor  support required 

during performance of system’s testing.    

B. Final Commissioning Plan Submittal:  Based on th e Final Construction 

Documents and the Contractor’s project team, the Co mmissioning Agent 

will prepare the Final Commissioning Plan as descri bed in this section.  

The Commissioning Agent will submit three hard copi es and three sets of 

electronic files of Final Commissioning Plan.  The Contractor shall 

review the Commissioning Plan and provide any comme nts to the VA.  The 

Commissioning Agent will incorporate review comment s into the Final 

Commissioning Plan as directed by the VA.   

C. Systems Functional Performance Test Procedure:  The Commissioning Agent 

will submit preliminary Systems Functional Performa nce Test Procedures 

to the Contractor, and the VA for review and commen t.  The Contractor 

shall return review comments to the VA and the Comm issioning Agent.  

The VA will also return review comments to the Comm issioning Agent. The 

Commissioning Agent will incorporate review comment s into the Final 
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Systems Functional Test Procedures to be used in Sy stems Functional 

Performance Testing.   

D. Pre-Functional Checklists:  The Commissioning Ag ent will submit Pre-

Functional Checklists to be completed by the Contra ctor. 

E. Test and Inspection Reports:  The Commissioning Agent will submit test 

and inspection reports to the VA with copies to the  Contractor and the 

Architect/Engineer. 

F. Corrective Action Documents:  The Commissioning Agent will submit 

corrective action documents to the VA Resident Engi neer with copies to 

the Contractor and Architect.   

G. Preliminary Commissioning Report Submittal:  The  Commissioning Agent 

will submit three electronic copies of the prelimin ary commissioning 

report.  One electronic copy, with review comments,  will be returned to 

the Commissioning Agent for preparation of the fina l submittal. 

H. Final Commissioning Report Submittal:  The Commi ssioning Agent will 

submit four sets of electronically formatted inform ation of the final 

commissioning report to the VA.  The final submitta l will incorporate 

comments as directed by the VA.   

I. Data for Commissioning: 

1. The Commissioning Agent will request in writing from the Contractor 

specific information needed about each piece of com missioned 

equipment or system to fulfill requirements of the Commissioning 

Plan. 

2. The Commissioning Agent may request further docu mentation as is 

necessary for the commissioning process or to suppo rt other VA data 

collection requirements, including Construction Ope rations Building 

Information Exchange (COBIE), Building Information Modeling (BIM), 

etc. 

1.14 COMMISSIONING PROCESS 

A. The Commissioning Agent will be responsible for the overall management 

of the commissioning process as well as coordinatin g scheduling of 

commissioning tasks with the VA and the Contractor.   As directed by the 

VA, the Contractor shall incorporate Commissioning tasks, including, 

but not limited to, Systems Functional Performance Testing (including 

predecessors) with the Master Construction Schedule . 

B. Within //XX// days of contract award, the Contra ctor shall designate a 

specific individual as the Commissioning Manager (C xM) to manage and 
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lead the commissioning effort on behalf of the Cont ractor. The 

Commissioning Manager shall be the single point of contact and 

communications for all commissioning related servic es by the 

Contractor. 

C. Within //XX// days of contract award, the Contra ctor shall ensure that 

each subcontractor designates specific individuals as Commissioning 

Representatives (CXR) to be responsible for commiss ioning related 

tasks. The Contractor shall ensure the designated C ommissioning 

Representatives participate in the commissioning pr ocess as team 

members providing commissioning testing services, e quipment operation, 

adjustments, and corrections if necessary. The Cont ractor shall ensure 

that all Commissioning Representatives shall have s ufficient authority 

to direct their respective staff to provide the ser vices required, and 

to speak on behalf of their organizations in all co mmissioning related 

contractual matters. 

1.15 QUALITY ASSURANCE 

A. Instructor Qualifications: Factory authorized se rvice representatives 

shall be experienced in training, operation, and ma intenance procedures 

for installed systems, subsystems, and equipment. 

B. Test Equipment Calibration:  The Contractor shal l comply with test 

equipment manufacturer's calibration procedures and  intervals.  

Recalibrate test instruments immediately whenever i nstruments have been 

repaired following damage or dropping.  Affix calib ration tags to test 

instruments.  Instruments shall have been calibrate d within six months 

prior to use. 

1.16 COORDINATION 

A. Management:  The Commissioning Agent will coordi nate the commissioning 

activities with the VA and Contractor.  The Commiss ioning Agent will 

submit commissioning documents and information to t he VA. All 

commissioning team members shall work together to f ulfill their 

contracted responsibilities and meet the objectives  of the contract 

documents. 

B. Scheduling:  The Contractor shall work with the Commissioning Agent and 

the VA to incorporate the commissioning activities into the 

construction schedule. The Commissioning Agent will  provide sufficient 

information (including, but not limited to, tasks, durations and 

predecessors) on commissioning activities to allow the Contractor and 
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the VA to schedule commissioning activities. All pa rties shall address 

scheduling issues and make necessary notifications in a timely manner 

in order to expedite the project and the commission ing process.  The 

Contractor shall update the Master Construction as directed by the VA.  

C. Initial Schedule of Commissioning Events:  The C ommissioning Agent will 

provide the initial schedule of primary commissioni ng events in the 

Commissioning Plan and at the commissioning coordin ation meetings. The 

Commissioning Plan will provide a format for this s chedule. As 

construction progresses, more detailed schedules wi ll be developed by 

the Contractor with information from the Commission ing Agent.  

D. Commissioning Coordinating Meetings:  The Commis sioning Agent will 

conduct periodic Commissioning Coordination Meeting s of the 

commissioning team to review status of commissionin g activities, to 

discuss scheduling conflicts, and to discuss upcomi ng commissioning 

process activities. 

E. Pretesting Meetings:  The Commissioning Agent wi ll conduct pretest 

meetings of the commissioning team to review startu p reports, Pre-

Functional Checklist results, Systems Functional Pe rformance Testing 

procedures, testing personnel and instrumentation r equirements.   

F. Systems Functional Performance Testing Coordinat ion:  The Contractor 

shall coordinate testing activities to accommodate required quality 

assurance and control services with a minimum of de lay and to avoid 

necessity of removing and replacing construction to  accommodate testing 

and inspecting.  The Contractor shall coordinate th e schedule times for 

tests, inspections, obtaining samples, and similar activities. 

PART 2 - PRODUCTS 

2.1 TEST EQUIPMENT 

A. The Contractor shall provide all standard and sp ecialized testing 

equipment required to perform Systems Functional Pe rformance Testing.  

Test equipment required for Systems Functional Perf ormance Testing will 

be identified in the detailed System Functional Per formance Test 

Procedure prepared by the Commissioning Agent. 

B. Data logging equipment and software required to test equipment shall be 

provided by the Contractor.  

C. All testing equipment shall be of sufficient qua lity and accuracy to 

test and/or measure system performance with the tol erances specified in 

the Specifications. If not otherwise noted, the fol lowing minimum 
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requirements apply: Temperature sensors and digital  thermometers shall 

have a certified calibration within the past year t o an accuracy of 0.5 
oC (1.0 oF) and a resolution of + or - 0.1 oC (0.2 oF). Pressure sensors 

shall have an accuracy of + or - 2.0% of the value range being measured 

(not full range of meter) and have been calibrated within the last 

year. All equipment shall be calibrated according t o the manufacturer's 

recommended intervals and following any repairs to the equipment. 

Calibration tags shall be affixed or certificates r eadily available. 
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PART 3 - EXECUTION 

3.1 COMMISSIONING PROCESS ROLES AND RESPONSIBILITIE S 

A. The following table outlines the roles and respo nsibilities for the Commissioning Team members duri ng 

the Construction Phase: 

Spec Writer’s Notes:  Edit the following tables to describe the roles 
and responsibilities for each commissioning team me mber for each of the 
commissioning tasks as appropriate for the project.    

 

Construction Phase CxA = Commissioning Agent 

RE = Resident Engineer 

A/E = Design Arch/Engineer 

PC = Prime Contractor 

O&M = Gov’t Facility O&M 

L = Lead 

P = Participate 

A = Approve 

R = Review 

O = Optional  

Commissioning Roles & Responsibilities 

Category Task Description CxA RE A/E PC O&M Notes 

Meetings Construction Commissioning Kick Off 
meeting 

L A P P O  

Commissioning Meetings L A P P O  

Project Progress Meetings P A P L O  

Controls Meeting L A P P O  

       

Coordination Coordinate with [OGC's, AHJ, Vendors, 
etc.] to ensure that Cx interacts 
properly with other systems as needed 
to support the OPR and BOD. 

L A P P N/A  

       

Cx Plan & Spec  Final Commissioning Plan L A R R O  
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Construction Phase CxA = Commissioning Agent 

RE = Resident Engineer 

A/E = Design Arch/Engineer 

PC = Prime Contractor 

O&M = Gov’t Facility O&M 

L = Lead 

P = Participate 

A = Approve 

R = Review 

O = Optional  

Commissioning Roles & Responsibilities 

Category Task Description CxA RE A/E PC O&M Notes 

Schedules Duration Schedule for Commissioning 
Activities 

L A R R N/A  

       

OPR and BOD Maintain OPR on behalf of Owner L A R R  O  

Maintain  BOD/DID on behalf of Owner L A R R O  

       

Document 
Reviews 

TAB Plan Review L A R R O  

Submittal and Shop Drawing Review R A R L O  

Review Contractor Equipment Startup 
Checklists 

L A R R N/A  

Review Change Orders, ASI, and RFI L A R R N/A  

       

       

Site 
Observations 

Witness Factory Testing P A P L O  

Construction Observation Site Visits L A R R O  

       

       

Functional 
Test Protocols  

Final Pre-Functional Checklists L A R R O  

Final Functional Performance Test 
Protocols 

L A R R O  
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Construction Phase CxA = Commissioning Agent 

RE = Resident Engineer 

A/E = Design Arch/Engineer 

PC = Prime Contractor 

O&M = Gov’t Facility O&M 

L = Lead 

P = Participate 

A = Approve 

R = Review 

O = Optional  

Commissioning Roles & Responsibilities 

Category Task Description CxA RE A/E PC O&M Notes 

Technical 
Activities 

Issues Resolution Meetings P A P L O  

       

Reports and 
Logs 

Status Reports  L A R R O  

Maintain Commissioning Issues Log L A R R O  

       

 

B. The following table outlines the roles and respo nsibilities for the Commissioning Team members duri ng 

the Acceptance Phase: 

 

Acceptance Phase CxA = Commissioning Agent 

RE = Resident Engineer 

A/E = Design Arch/Engineer 

PC = Prime Contractor 

O&M = Gov’t Facility O&M 

L = Lead 

P = Participate 

A = Approve 

R = Review 

O = Optional  

Commissioning Roles & Responsibilities 

Category Task Description CxA RE A/E PC O&M Notes 

Meetings Commissioning Meetings L A P P O  

Project Progress Meetings P A P L O  

Pre-Test Coordination Meeting L A P P O  

Lessons Learned and Commissioning 
Report Review Meeting 

L A P P O  
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Acceptance Phase CxA = Commissioning Agent 

RE = Resident Engineer 

A/E = Design Arch/Engineer 

PC = Prime Contractor 

O&M = Gov’t Facility O&M 

L = Lead 

P = Participate 

A = Approve 

R = Review 

O = Optional  

Commissioning Roles & Responsibilities 

Category Task Description CxA RE A/E PC O&M Notes 

       

Coordination Coordinate with [OGC's, AHJ, Vendors, 
etc.] to ensure that Cx interacts 
properly with other systems as needed 
to support  OPR and BOD 

L P P P O  

       

Cx Plan & Spec  Maintain/Update Commissioning Plan L A R R O  

       

Schedules Prepare Functional Test Schedule L A R R O  

       

OPR and BOD Maintain OPR on behalf of Owner L A R R O  

Maintain  BOD/DID on behalf of Owner L A R R O  

       

Document 
Reviews 

Review Completed Pre-Functional 
Checklists 

L A R R O  

Pre-Functional Checklist Verification L A R R O  

Review Operations & Maintenance Manuals L A R R R  

Training Plan Review L A R R R  

Warranty Review L A R R O  

Review TAB Report L A R R O  

       

Site 
Observations 

Construction Observation Site Visits L A R R O  

Witness Selected Equipment Startup L A R R O  
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Acceptance Phase CxA = Commissioning Agent 

RE = Resident Engineer 

A/E = Design Arch/Engineer 

PC = Prime Contractor 

O&M = Gov’t Facility O&M 

L = Lead 

P = Participate 

A = Approve 

R = Review 

O = Optional  

Commissioning Roles & Responsibilities 

Category Task Description CxA RE A/E PC O&M Notes 

       

Functional 
Test Protocols  

TAB Verification L A R R O  

Systems Functional Performance Testing L A P P P  

Retesting L A P P P  

       

Technical 
Activities 

Issues Resolution Meetings P A P L O  

Systems Training L S R P P  

       

Reports and 
Logs 

Status Reports  L A R R O  

Maintain Commissioning Issues Log L A R R O  

Final Commissioning Report L A R R R  

Prepare Systems Manuals L A R R R  

       

 

 

C. The following table outlines the roles and respo nsibilities for the Commissioning Team members duri ng 

the Warranty Phase: 
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Warranty Phase CxA = Commissioning Agent 

RE = Resident Engineer 

A/E = Design Arch/Engineer 

PC = Prime Contractor 

O&M = Gov’t Facility O&M 

L = Lead 

P = Participate 

A = Approve 

R = Review 

O = Optional  

Commissioning Roles & Responsibilities 

Category Task Description CxA RE A/E PC O&M Notes 

Meetings Post-Occupancy User Review Meeting L A O P P  

       

Site 
Observations 

Periodic Site Visits 
L A O O P  

Functional 
Test Protocols  

Deferred and/or seasonal Testing L A O P P  

       

Technical 
Activities 

Issues Resolution Meetings 
L S O O P  

 Post-Occupancy Warranty Checkup and 
review of Significant Outstanding 
Issues 

L A  R P  

Reports and 
Logs 

Final Commissioning Report Amendment L A  R R  

Status Reports  L A  R R  
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3.2 STARTUP, INITIAL CHECKOUT, AND PRE-FUNCTIONAL C HECKLISTS  

A. The following procedures shall apply to all equi pment and systems to be 

commissioned, according to Part 1, Systems to Be Co mmissioned. 

1. Pre-Functional Checklists are important to ensur e that the equipment 

and systems are hooked up and operational. These en sure that Systems 

Functional Performance Testing may proceed without unnecessary 

delays. Each system to be commissioned shall have a  full Pre-

Functional Checklist completed by the Contractor pr ior to Systems 

Functional Performance Testing. No sampling strateg ies are used.  

a. The Pre-Functional Checklist will identify the t rades responsible 

for completing the checklist.  The Contractor shall  ensure the 

appropriate trades complete the checklists. 

b. The Commissioning Agent will review completed Pr e-Functional 

Checklists and field-verify the accuracy of the com pleted 

checklist using sampling techniques.   

2. Startup and Initial Checkout Plan:  The Contract or shall develop 

detailed startup plans for all equipment. The prima ry role of the 

Contractor in this process is to ensure that there is written 

documentation that each of the manufacturer recomme nded procedures 

have been completed. Parties responsible for startu p shall be 

identified in the Startup Plan and in the checklist  forms. 

a. The Contractor shall develop the full startup pl an by combining 

(or adding to) the checklists with the manufacturer 's detailed 

startup and checkout procedures from the O&M manual  data and the 

field checkout sheets normally used by the Contract or. The plan 

shall include checklists and procedures with specif ic boxes or 

lines for recording and documenting the checking an d inspections 

of each procedure and a summary statement with a si gnature block 

at the end of the plan. 

b. The full startup plan shall at a minimum consist  of the following 

items: 

1) The Pre-Functional Checklists. 

2) The manufacturer's standard written startup proc edures copied 

from the installation manuals with check boxes by e ach 

procedure and a signature block added by hand at th e end. 

3) The manufacturer's normally used field checkout sheets. 
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c. The Commissioning Agent will submit the full sta rtup plan to the 

VA and Contractor for review.  Final approval will be by the VA.  

d. The Contractor shall review and evaluate the pro cedures and the 

format for documenting them, noting any procedures that need to 

be revised or added. 

3. Sensor and Actuator Calibration 

a. All field installed temperature, relative humidi ty, CO2 and 

pressure sensors and gages, and all actuators (damp ers and 

valves) on all equipment shall be calibrated using the methods 

described in Division 21, Division 22, Division 23,  Division 26, 

Division 27, and Division 28 specifications. 

b. All procedures used shall be fully documented on  the Pre-

Functional Checklists or other suitable forms, clea rly 

referencing the procedures followed and written doc umentation of 

initial, intermediate and final results. 

4. Execution of Equipment Startup 

a. Four weeks prior to equipment startup, the Contr actor shall 

schedule startup and checkout with the VA and Commi ssioning 

Agent. The performance of the startup and checkout shall be 

directed and executed by the Contractor. 

b. The Commissioning Agent will observe the startup  procedures for 

selected pieces of primary equipment. 

c. The Contractor shall execute startup and provide  the VA and 

Commissioning Agent with a signed and dated copy of  the completed 

startup checklists, and contractor tests. 

d. Only individuals that have direct knowledge and witnessed that a 

line item task on the Startup Checklist was actuall y performed 

shall initial or check that item off. It is not acc eptable for 

witnessing supervisors to fill out these forms. 

3.3 DEFICIENCIES, NONCONFORMANCE, AND APPROVAL IN C HECKLISTS AND STARTUP  

A. The Contractor shall clearly list any outstandin g items of the initial 

startup and Pre-Functional Checklist procedures tha t were not completed 

successfully, at the bottom of the procedures form or on an attached 

sheet. The procedures form and any outstanding defi ciencies shall be 

provided to the VA and the Commissioning Agent with in two days of 

completion. 
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B. The Commissioning Agent will review the report a nd submit comments to 

the VA. The Commissioning Agent will work with the Contractor to 

correct and verify deficiencies or uncompleted item s. The Commissioning 

Agent will involve the VA and others as necessary. The Contractor shall 

correct all areas that are noncompliant or incomple te in the checklists 

in a timely manner, and shall notify the VA and Com missioning Agent as 

soon as outstanding items have been corrected.  The  Contractor shall 

submit an updated startup report and a Statement of  Correction on the 

original noncompliance report. When satisfactorily completed, the 

Commissioning Agent will recommend approval of the checklists and 

startup of each system to the VA.  

C. The Contractor shall be responsible for resoluti on of deficiencies as 

directed the VA.  

3.5 DDC SYSTEM TRENDING FOR COMMISSIONING 

A. Trending is a method of testing as a standalone method or to augment 

manual testing. The Contractor shall trend any and all points of the 

system or systems at intervals specified below.  

B. Alarms are a means to notify the system operator  that abnormal 

conditions are present in the system.  Alarms shall  be structured into 

three tiers – Critical, Priority, and Maintenance. 

1. Critical alarms are intended to be alarms that r equire the immediate 

attention of and action by the Operator.  These ala rms shall be 

displayed on the Operator Workstation in a popup st yle window that 

is graphically linked to the associated unit's grap hical display.  

The popup style window shall be displayed on top of  any active 

window within the screen, including non DDC system software. 

2. Priority level alarms are to be printed to a pri nter which is 

connected to the Operator’s Work Station located wi thin the 

engineer’s office.  Additionally Priority level ala rms shall be able 

to be monitored and viewed through an active alarm application.  

Priority level alarms are alarms which shall requir e reaction from 

the operator or maintenance personnel within a norm al work shift, 

and not immediate action.   

3. Maintenance alarms are intended to be minor issu es which would 

require examination by maintenance personnel within  the following 

shift.  These alarms shall be generated in a schedu led report 

automatically by the DDC system at the start of eac h shift.  The 
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generated maintenance report will be printed to a p rinter located 

within the engineer’s office.   

C. The Contractor shall provide a wireless internet  network in the 

building for use during controls programming, check out, and 

commissioning. This network will allow project team  members to more 

effectively program, view, manipulate and test cont rol devices while 

being in the same room as the controlled device. 

D. The Contractor shall provide graphical trending through the DDC control 

system of systems being commissioned. Trending requ irements are 

indicated below and included with the Systems Funct ional Performance 

Test Procedures. Trending shall occur before, durin g and after Systems 

Functional Performance Testing. The Contractor shal l be responsible for 

producing graphical representations of the trended DDC points that show 

each system operating properly during steady state conditions as well 

as during the System Functional Testing. These grap hical reports shall 

be submitted to the Resident Engineer and Commissio ning Agent for 

review and analysis before, during dynamic operatio n, and after Systems 

Functional Performance Testing. The Contractor shal l provide, but not 

limited to, the following trend requirements and tr end submissions: 

1. Pre-testing, Testing, and Post-testing – Trend r eports of trend logs 

and graphical trend plots are required as defined b y the 

Commissioning Agent. The trend log points, sampling  rate, graphical 

plot configuration, and duration will be dictated b y the 

Commissioning Agent. At any time during the Commiss ioning Process 

the Commissioning Agent may recommend changes to as pects of trending 

as deemed necessary for proper system analysis. The  Contractor shall 

implement any changes as directed by the Resident E ngineer. Any pre-

test trend analysis comments generated by the Commi ssioning Team 

should be addressed and resolved by the Contractor,  as directed by 

the Resident Engineer, prior to the execution of Sy stems Functional 

Performance Testing.  

2. Dynamic plotting – The Contractor shall also pro vide dynamic 

plotting during Systems Functional Performance test ing at frequent 

intervals for points determined by the Systems Func tional 

Performance Test Procedure. The graphical plots wil l be formatted 

and plotted at durations listed in the Systems Func tional 

Performance Test Procedure. 
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3. Graphical plotting - The graphical plots shall b e provided with a 

dual y-axis allowing 15 or more trend points (serie s) plotted 

simultaneously on the graph with each series in dis tinct color. The 

plots will further require title, axis naming, lege nd etc. all 

described by the Systems Functional Performance Tes t Procedure. If 

this cannot be sufficiently accomplished directly i n the Direct 

Digital Control System then it is the responsibilit y of the 

Contractor to plot these trend logs in Microsoft Ex cel.  

4. The following tables indicate the points to be t rended and alarmed 

by system.  The Operational Trend Duration column i ndicates the 

trend duration for normal operations.  The Testing Trend Duration 

column indicates the trend duration prior to System s Functional 

Performance Testing and again after Systems Functio nal Performance 

Testing.  The Type column indicates point type: AI = Analog Input, 

AO = Analog Output, DI = Digital Input, DO = Digita l Output, Calc = 

Calculated Point.  In the Trend Interval Column, CO V = Change of 

Value. The Alarm Type indicates the alarm priority;  C = Critical, P 

= Priority, and M = Maintenance.  The Alarm Range c olumn indicates 

when the point is considered in the alarm state.  T he Alarm Delay 

column indicates the length of time the point must remain in an 

alarm state before the alarm is recorded in the DDC .  The intent is 

to allow minor, short-duration events to be correct ed by the DDC 

system prior to recording an alarm.   

 

        

        

        

        

        

        

        

        

        

        

        

        



VA Project No. 528A6-16-614EM  Bath VAMC 
AE Works Project No. 16036                 Generato r Replacement, Building 78                                   

10-01-2015 
100% Construction Documnets 

01 91 00 - 46 

 

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        



VA Project No. 528A6-16-614EM  Bath VAMC 
AE Works Project No. 16036                 Generato r Replacement, Building 78                                   

10-01-2015 
100% Construction Documnets 

01 91 00 - 47 

 

        

        

        

        

        

        

     
   

 

 

        

        

        

        

        

        

        

        

        

        

        

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-Pipe Fan Coil Unit Trending and Alarms 

Point Type 
Trend 
Interval 

Operationa
l Trend 
Duration 

Testing 
Trend 
Duration 

Alarm 
Type 

Alarm 
Range 

Alarm 
Delay 

Space 
Temperature 

AI 
15 
Minutes 

12 hours 3 days P 
±5°F 
from SP 

10 
min 

SA 
Temperature 

AI 
15 
Minutes 

12 hours 3 days P 
±5°F 
from SP 

10 
min 
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2-Pipe Fan Coil Unit Trending and Alarms 

Point Type 
Trend 
Interval 

Operationa
l Trend 
Duration 

Testing 
Trend 
Duration 

Alarm 
Type 

Alarm 
Range 

Alarm 
Delay 

Pre-Filter 
Status 

AI None None None M > SP 
1 
hour 

     
   

Water Sensor DI COV 12 hours 3 days M N/A 
30 
Min 

     
   

Cooling Coil 
Valve 
Position 

AO 
15 
Minutes 

12 hours 3 days N/A   

Fan Coil 
ON/OFF 

DO COV 12 hours 3 days M 
Status 
<> 
Command 

30 
min 

 

 

Unit Heater Trending and Alarms 

Point Type 
Trend 
Interval 

Operationa
l Trend 
Duration 

Testing 
Trend 
Duration 

Alarm 
Type 

Alarm 
Range 

Alarm 
Delay 

Space 
Temperature 

AI 
15 
Minutes 

12 hours 3 days P 
±5°F 
from SP 

10 
min 

     
   

Heating Valve 
Position 

AO 
15 
Minutes 

12 hours 3 days N/A   

     
   

Unit Heater 
ON/OFF 

DO COV 12 hours 3 days M 
Status 
<> 
Command 

30 
min 

 

 

 

       
Alarm 
Delay 
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Alarm 
Delay 

        

       5 Min 

        

       
10 
min 

 

 

 

       
Alarm 
Delay 

        

        

       
10 
Min 

       
10 
Min 

        

       
30 
min 

       
30 
min 
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E. The Contractor shall provide the following infor mation prior to Systems 

Functional Performance Testing. Any documentation t hat is modified 

after submission shall be recorded and resubmitted to the Resident 

Engineer and Commissioning Agent.   

1. Point-to-Point checkout documentation; 

2. Sensor field calibration documentation including  system name, 

sensor/point name, measured value, DDC value, and C orrection Factor.   
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3. A sensor calibration table listing the referenci ng the location of 

procedures to following in the O&M manuals, and the  frequency at 

which calibration should be performed for all senso rs, separated by 

system, subsystem, and type. The calibration requir ements shall be 

submitted both in the O&M manuals and separately in  a standalone 

document containing all sensors for inclusion in th e commissioning 

documentation. The following table is a sample that  can be used as a 

template for submission.  

 

SYSTEM 

Sensor 
Calibration 
Frequency 

O&M Calibration Procedure 
Reference 

Discharge air 
temperature 

Once a year Volume I Section D.3.aa 

Discharge static 
pressure 

Every 6 months Volume II Section A.1.c 

 

 

 

 

     
     

 

 

3.6 SYSTEMS FUNCTIONAL PERFORMANCE TESTING 

A. This paragraph applies to Systems Functional Per formance Testing of 

systems for all referenced specification Divisions.  

B. Objectives and Scope:  The objective of Systems Functional Performance 

Testing is to demonstrate that each system is opera ting according to 

the Contract Documents. Systems Functional Performa nce Testing 

facilitates bringing the systems from a state of su bstantial completion 

to full dynamic operation. Additionally, during the  testing process, 

areas of noncompliant performance are identified an d corrected, thereby 

improving the operation and functioning of the syst ems. In general, 

each system shall be operated through all modes of operation (seasonal, 

occupied, unoccupied, warm-up, cool-down, part- and  full-load, fire 

alarm and emergency power) where there is a specifi ed system response. 

The Contractor shall verify each sequence in the se quences of 

operation. Proper responses to such modes and condi tions as power 



VA Project No. 528A6-16-614EM  Bath VAMC 
AE Works Project No. 16036                 Generato r Replacement, Building 78                                   

10-01-2015 
100% Construction Documnets 

01 91 00 - 56 

failure, freeze condition, low oil pressure, no flo w, equipment 

failure, etc. shall also be tested. 

C. Development of Systems Functional Performance Te st Procedures:  Before 

Systems Functional Performance Test procedures are written, the 

Contractor shall submit all requested documentation  and a current list 

of change orders affecting equipment or systems, in cluding an updated 

points list, program code, control sequences and pa rameters. Using the 

testing parameters and requirements found in the Co ntract Documents and 

approved submittals and shop drawings, the Commissi oning Agent will 

develop specific Systems Functional Test Procedures  to verify and 

document proper operation of each piece of equipmen t and system to be 

commissioned. The Contractor shall assist the Commi ssioning Agent in 

developing the Systems Functional Performance Test procedures as 

requested by the Commissioning Agent i.e. by answer ing questions about 

equipment, operation, sequences, etc.  Prior to exe cution, the 

Commissioning Agent will provide a copy of the Syst ems Functional 

Performance Test procedures to the VA, the Architec t/Engineer, and the 

Contractor, who shall review the tests for feasibil ity, safety, 

equipment and warranty protection. 

D. Purpose of Test Procedures:  The purpose of each  specific Systems 

Functional Performance Test is to verify and docume nt compliance with 

the stated criteria of acceptance given on the test  form. 

Representative test formats and examples are found in the Commissioning 

Plan for this project. (The Commissioning Plan is i ssued as a separate 

document and is available for review.)  The test pr ocedure forms 

developed by the Commissioning Agent will include, but not be limited 

to, the following information: 

1. System and equipment or component name(s) 

2. Equipment location and ID number 

3. Unique test ID number, and reference to unique P re-Functional 

Checklists and startup documentation, and ID number s for the piece 

of equipment 

4. Date 

5. Project name 

6. Participating parties 

7. A copy of the specification section describing t he test requirements 
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8. A copy of the specific sequence of operations or  other specified 

parameters being verified 

9. Formulas used in any calculations 

10. Required pretest field measurements 

11. Instructions for setting up the test. 

12. Special cautions, alarm limits, etc. 

13. Specific step-by-step procedures to execute the  test, in a clear, 

sequential and repeatable format 

14. Acceptance criteria of proper performance with a Yes / No check box 

to allow for clearly marking whether or not proper performance of 

each part of the test was achieved. 

15. A section for comments. 

16. Signatures and date block for the Commissioning  Agent.  A place for 

the Contractor to initial to signify attendance at the test. 

E. Test Methods:  Systems Functional Performance Te sting shall be achieved 

by manual testing (i.e. persons manipulate the equi pment and observe 

performance) and/or by monitoring the performance a nd analyzing the 

results using the control system's trend log capabi lities or by 

standalone data loggers. The Contractor and Commiss ioning Agent shall 

determine which method is most appropriate for test s that do not have a 

method specified. 

1. Simulated Conditions:  Simulating conditions (no t by an overwritten 

value) shall be allowed, although timing the testin g to experience 

actual conditions is encouraged wherever practical.  

2. Overwritten Values:  Overwriting sensor values t o simulate a 

condition, such as overwriting the outside air temp erature reading 

in a control system to be something other than it r eally is, shall 

be allowed, but shall be used with caution and avoi ded when 

possible. Such testing methods often can only test a part of a 

system, as the interactions and responses of other systems will be 

erroneous or not applicable. Simulating a condition  is preferable. 

e.g., for the above case, by heating the outside ai r sensor with a 

hair blower rather than overwriting the value or by  altering the 

appropriate setpoint to see the desired response. B efore simulating 

conditions or overwriting values, sensors, transduc ers and 

devices shall have been calibrated. 



VA Project No. 528A6-16-614EM  Bath VAMC 
AE Works Project No. 16036                 Generato r Replacement, Building 78                                   

10-01-2015 
100% Construction Documnets 

01 91 00 - 58 

3. Simulated Signals:  Using a signal generator whi ch creates a 

simulated signal to test and calibrate transducers and DDC constants 

is generally recommended over using the sensor to a ct as the signal 

generator via simulated conditions or overwritten v alues. 

4. Altering Setpoints:  Rather than overwriting sen sor values, and when 

simulating conditions is difficult, altering setpoi nts to test a 

sequence is acceptable. For example, to see the Air  Conditioning 

compressor lockout initiate at an outside air tempe rature below 12 C 

(54 F), when the outside air temperature is above 1 2 C (54 F), 

temporarily change the lockout setpoint to be 2 C ( 4 F) above the 

current outside air temperature. 

5. Indirect Indicators:  Relying on indirect indica tors for responses 

or performance shall be allowed only after visually  and directly 

verifying and documenting, over the range of the te sted parameters, 

that the indirect readings through the control syst em represent 

actual conditions and responses. Much of this verif ication shall be 

completed during systems startup and initial checko ut. 

F. Setup:  Each function and test shall be performe d under conditions that 

simulate actual conditions as closely as is practic ally possible. The 

Contractor shall provide all necessary materials, s ystem modifications, 

etc. to produce the necessary flows, pressures, tem peratures, etc. 

necessary to execute the test according to the spec ified conditions. At 

completion of the test, the Contractor shall return  all affected 

building equipment and systems, due to these tempor ary modifications, 

to their pretest condition. 

G. Sampling:  No sampling is allowed in completing Pre-Functional 

Checklists.   Sampling is allowed for Systems Funct ional Performance 

Test Procedures execution.  The Commissioning Agent  will determine the 

sampling rate.  If at any point, frequent failures are occurring and 

testing is becoming more troubleshooting than verif ication, the 

Commissioning Agent may stop the testing and requir e the Contractor to 

perform and document a checkout of the remaining un its, prior to 

continuing with Systems Functional Performance Test ing of the remaining 

units.  

 

H. Cost of Retesting:  The cost associated with exp anded sample System 

Functional Performance Tests shall be solely the re sponsibility of the 
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Contractor.  Any required retesting by the Contract or shall not be 

considered a justified reason for a claim of delay or for a time 

extension by the Contractor. 

I. Coordination and Scheduling:  The Contractor sha ll provide a minimum of 

7 days’ notice to the Commissioning Agent and the V A regarding the 

completion schedule for the Pre-Functional Checklis ts and startup of 

all equipment and systems. The Commissioning Agent will schedule 

Systems Functional Performance Tests with the Contr actor and VA. The 

Commissioning Agent will witness and document the S ystems Functional 

Performance Testing of systems. The Contractor shal l execute the tests 

in accordance with the Systems Functional Performan ce Test Procedure. 

J. Testing Prerequisites:  In general, Systems Func tional Performance 

Testing will be conducted only after Pre-Functional  Checklists have 

been satisfactorily completed. The control system s hall be sufficiently 

tested and approved by the Commissioning Agent and the VA before it is 

used to verify performance of other components or s ystems. The air 

balancing and water balancing shall be completed be fore Systems 

Functional Performance Testing of air-related or wa ter-related 

equipment or systems are scheduled. Systems Functio nal Performance 

Testing will proceed from components to subsystems to systems. When the 

proper performance of all interacting individual sy stems has been 

achieved, the interface or coordinated responses be tween systems will 

be checked. 

K. Problem Solving:  The Commissioning Agent will r ecommend solutions to 

problems found, however the burden of responsibilit y to solve, correct 

and retest problems is with the Contractor. 

3.7 DOCUMENTATION, NONCONFORMANCE AND APPROVAL OF TESTS 

A. Documentation:  The Commissioning Agent will wit ness, and document the 

results of all Systems Functional Performance Tests  using the specific 

procedural forms developed by the Commissioning Age nt for that purpose. 

Prior to testing, the Commissioning Agent will prov ide these forms to 

the VA and the Contractor for review and approval. The Contractor shall 

include the filled out forms with the O&M manual da ta. 

B. Nonconformance:  The Commissioning Agent will re cord the results of the 

Systems Functional Performance Tests on the procedu re or test form. All 

items of nonconformance issues will be noted and re ported to the VA on 

Commissioning Field Reports and/or the Commissionin g Master Issues Log. 
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1. Corrections of minor items of noncompliance iden tified may be made 

during the tests. In such cases, the item of noncom pliance and 

resolution shall be documented on the Systems Funct ional Test 

Procedure. 

2. Every effort shall be made to expedite the syste ms functional 

Performance Testing process and minimize unnecessar y delays, while 

not compromising the integrity of the procedures. H owever, the 

Commissioning Agent shall not be pressured into ove rlooking 

noncompliant work or loosening acceptance criteria to satisfy 

scheduling or cost issues, unless there is an overr iding reason to 

do so by direction from the VA. 

3. As the Systems Functional Performance Tests prog resses and an item 

of noncompliance is identified, the Commissioning A gent shall 

discuss the issue with the Contractor and the VA. 

4. When there is no dispute on an item of noncompli ance, and the 

Contractor accepts responsibility to correct it: 

a. The Commissioning Agent will document the item o f noncompliance 

and the Contractor's response and/or intentions.  T he Systems 

Functional Performance Test then continues or proce eds to another 

test or sequence. After the day's work is complete,  the 

Commissioning Agent will submit a Commissioning Fie ld Report to 

the VA.  The Commissioning Agent will also note ite ms of 

noncompliance and the Contractor’s response in the Master 

Commissioning Issues Log.  The Contractor shall cor rect the item 

of noncompliance and report completion to the VA an d the 

Commissioning Agent.   

b. The need for retesting will be determined by the  Commissioning 

Agent.  If retesting is required, the Commissioning  Agent and the 

Contractor shall reschedule the test and the test s hall be 

repeated. 

5. If there is a dispute about item of noncomplianc e, regarding whether 

it is an item of noncompliance, or who is responsib le: 

a. The item of noncompliance shall be documented on  the test form 

with the Contractor's response.  The item of noncom pliance with 

the Contractor’s response shall also be reported on  a 

Commissioning Field Report and on the Master Commis sioning Issues 

Log. 
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b. Resolutions shall be made at the lowest manageme nt level 

possible. Other parties are brought into the discus sions as 

needed. Final interpretive and acceptance authority  is with the 

Department of Veterans Affairs. 

c. The Commissioning Agent will document the resolu tion process. 

d. Once the interpretation and resolution have been  decided, the 

Contractor shall correct the item of noncompliance,  report it to 

the Commissioning Agent. The requirement for retest ing will be 

determined by the Commissioning Agent.  If retestin g is required, 

the Commissioning Agent and the Contractor shall re schedule the 

test.  Retesting shall be repeated until satisfacto ry performance 

is achieved. 

 

C. Cost of Retesting:  The cost to retest a System Functional Performance 

Test shall be solely the responsibility of the Cont ractor.  Any 

required retesting by the Contractor shall not be c onsidered a 

justified reason for a claim of delay or for a time  extension by the 

Contractor. 

 

D. Failure Due to Manufacturer Defect:  If 10%, or three, whichever is 

greater, of identical pieces (size alone does not c onstitute a 

difference) of equipment fail to perform in complia nce with the 

Contract Documents (mechanically or substantively) due to manufacturing 

defect, not allowing it to meet its submitted perfo rmance 

specifications, all identical units may be consider ed unacceptable by 

the VA. In such case, the Contractor shall provide the VA with the 

following: 

1. Within one week of notification from the VA, the  Contractor shall 

examine all other identical units making a record o f the findings. 

The findings shall be provided to the VA within two  weeks of the 

original notice. 

2. Within two weeks of the original notification, t he Contractor shall 

provide a signed and dated, written explanation of the problem, 

cause of failures, etc. and all proposed solutions which shall 

include full equipment submittals. The proposed sol utions shall not 

significantly exceed the specification requirements  of the original 

installation. 
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3. The VA shall determine whether a replacement of all identical units 

or a repair is acceptable. 

4. Two examples of the proposed solution shall be i nstalled by the 

Contractor and the VA shall be allowed to test the installations for 

up to one week, upon which the VA will decide wheth er to accept the 

solution. 

5. Upon acceptance, the Contractor shall replace or  repair all 

identical items, at their expense and extend the wa rranty 

accordingly, if the original equipment warranty had  begun. The 

replacement/repair work shall proceed with reasonab le speed 

beginning within one week from when parts can be ob tained. 

E. Approval:  The Commissioning Agent will note eac h satisfactorily 

demonstrated function on the test form. Formal appr oval of the Systems 

Functional Performance Test shall be made later aft er review by the 

Commissioning Agent and by the VA. The Commissionin g Agent will 

evaluate each test and report to the VA using a sta ndard form. The VA 

will give final approval on each test using the sam e form, and provide 

signed copies to the Commissioning Agent and the Co ntractor. 

3.8 DEFERRED TESTING 

A. Unforeseen Deferred Systems Functional Performan ce Tests:  If any 

Systems Functional Performance Test cannot be compl eted due to the 

building structure, required occupancy condition or  other conditions, 

execution of the Systems Functional Performance Tes ting may be delayed 

upon approval of the VA. These Systems Functional P erformance Tests 

shall be conducted in the same manner as the season al tests as soon as 

possible. Services of the Contractor to conduct the se unforeseen 

Deferred Systems Functional Performance Tests shall  be negotiated 

between the VA and the Contractor. 

B. Deferred Seasonal Testing:  Deferred Seasonal Sy stems Functional 

Performance Tests are those that must be deferred u ntil weather 

conditions are closer to the systems design paramet ers.  The 

Commissioning Agent will review systems parameters and recommend which 

Systems Functional Performance Tests should be defe rred until weather 

conditions more closely match systems parameters.  The Contractor shall 

review and comment on the proposed schedule for Def erred Seasonal 

Testing.  The VA will review and approve the schedu le for Deferred 

Seasonal Testing.  Deferred Seasonal Systems Functi onal Performances 
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Tests shall be witnessed and documented by the Comm issioning Agent.  

Deferred Seasonal Systems Functional Performance Te sts shall be 

executed by the Contractor in accordance with these  specifications.   

3.9 OPERATION AND MAINTENANCE TRAINING REQUIREMENTS 

A. Training Preparation Conference:  Before operati on and maintenance 

training, the Commissioning Agent will convene a tr aining preparation 

conference to include VA's Resident Engineer, VA’s Operations and 

Maintenance personnel, and the Contractor.  The pur pose of this 

conference will be to discuss and plan for Training  and Demonstration 

of VA Operations and Maintenance personnel. 

B. The Contractor shall provide training and demons tration as required by 

other Division 23, Division 26, sections.  The Trai ning and 

Demonstration shall include, but is not limited to,  the following: 

1. Review the Contract Documents. 

2. Review installed systems, subsystems, and equipm ent. 

3. Review instructor qualifications. 

4. Review instructional methods and procedures. 

5. Review training module outlines and contents. 

6. Review course materials (including operation and  maintenance 

manuals). 

7. Review and discuss locations and other facilitie s required for 

instruction. 

8. Review and finalize training schedule and verify  availability of 

educational materials, instructors, audiovisual equ ipment, and 

facilities needed to avoid delays. 

9. For instruction that must occur outside, review weather and 

forecasted weather conditions and procedures to fol low if conditions 

are unfavorable. 

E. Training Coordination: 

1. Coordinate instruction schedule with VA's operat ions.  Adjust 

schedule as required to minimize disrupting VA's op erations. 

2. Coordinate instructors, including providing noti fication of dates, 

times, length of instruction time, and course conte nt. 

3. Coordinate content of training modules with cont ent of approved 

emergency, operation, and maintenance manuals.  Do not submit 

instruction program until operation and maintenance  data has been 

reviewed and approved by the VA. 
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F. Instruction Program:  

1. Program Structure:  Develop an instruction progr am that includes 

individual training modules for each system and equ ipment not part 

of a system, as required by individual Specificatio n Sections, and 

as follows: 

h. HVAC systems, including air handling equipment, air distribution 

systems, and terminal equipment and devices. 

j. Electrical service and distribution, including s witchgear, 

transformers, switchboards, panelboards, uninterrup tible power 

supplies, and motor controls. 

k. Packaged engine generators, including synchroniz ing 

switchgear/switchboards, and transfer switches. 

l 

G. Training Modules:  Develop a learning objective and teaching outline 

for each module.  Include a description of specific  skills and 

knowledge that participants are expected to master.   For each module, 

include instruction for the following: 

1. Basis of System Design, Operational Requirements , and Criteria:  

Include the following: 

a. System, subsystem, and equipment descriptions. 

b. Performance and design criteria if Contractor is  delegated design 

responsibility. 

c. Operating standards. 

d. Regulatory requirements. 

e. Equipment function. 

f. Operating characteristics. 

g. Limiting conditions. 

H, Performance curves. 

2. Documentation:  Review the following items in de tail: 

a. Emergency manuals. 

b. Operations manuals. 

c. Maintenance manuals. 

d. Project Record Documents. 

e. Identification systems. 

f. Warranties and bonds. 

g. Maintenance service agreements and similar conti nuing 

commitments. 
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3. Emergencies:  Include the following, as applicab le: 

a. Instructions on meaning of warnings, trouble ind ications, and 

error messages. 

b. Instructions on stopping. 

c. Shutdown instructions for each type of emergency . 

d. Operating instructions for conditions outside of  normal operating 

limits. 

e. Sequences for electric or electronic systems. 

f. Special operating instructions and procedures. 

4. Operations:  Include the following, as applicabl e: 

a. Startup procedures. 

b. Equipment or system break-in procedures. 

c. Routine and normal operating instructions. 

d. Regulation and control procedures. 

e. Control sequences. 

f. Safety procedures. 

g. Instructions on stopping. 

h. Normal shutdown instructions. 

i. Operating procedures for emergencies. 

j. Operating procedures for system, subsystem, or e quipment failure. 

k. Seasonal and weekend operating instructions. 

l. Required sequences for electric or electronic sy stems. 

m. Special operating instructions and procedures. 

5. Adjustments:  Include the following: 

a. Alignments. 

b. Checking adjustments. 

c. Noise and vibration adjustments. 

d. Economy and efficiency adjustments. 

6. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 

b. Test and inspection procedures. 

7. Maintenance:  Include the following: 

a. Inspection procedures. 

b. Types of cleaning agents to be used and methods of cleaning. 

c. List of cleaning agents and methods of cleaning detrimental to 

product. 

d. Procedures for routine cleaning 
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e. Procedures for preventive maintenance. 

f. Procedures for routine maintenance. 

g. Instruction on use of special tools. 

8. Repairs:  Include the following: 

a. Diagnosis instructions. 

b. Repair instructions. 

c. Disassembly; component removal, repair, and repl acement; and 

reassembly instructions. 

d. Instructions for identifying parts and component s. 

e. Review of spare parts needed for operation and m aintenance. 

H. Training Execution: 

1. Preparation: Assemble educational materials nece ssary for 

instruction, including documentation and training m odule.  Assemble 

training modules into a combined training manual.  Set up 

instructional equipment at instruction location. 

2. Instruction:  

a. Facilitator:  Engage a qualified facilitator to prepare 

instruction program and training modules, to coordi nate 

instructors, and to coordinate between Contractor a nd Department 

of Veterans Affairs for number of participants, ins truction 

times, and location. 

b. Instructor: Engage qualified instructors to inst ruct VA's 

personnel to adjust, operate, and maintain systems,  subsystems, 

and equipment not part of a system. 

1) The Commissioning Agent will furnish an instruct or to describe 

basis of system design, operational requirements, c riteria, 

and regulatory requirements. 

2) The VA will furnish an instructor to describe VA 's operational 

philosophy. 

3) The VA will furnish the Contractor with names an d positions of 

participants. 

3. Scheduling:  Provide instruction at mutually agr eed times.  For 

equipment that requires seasonal operation, provide  similar 

instruction at start of each season.  Schedule trai ning with the VA 

and the Commissioning Agent with at least seven day s' advance 

notice. 
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4. Evaluation:  At conclusion of each training modu le, assess and 

document each participant's mastery of module by us e of an oral, or 

a written, performance-based test. 

5. Cleanup:  Collect used and leftover educational materials and remove 

from Project site.  Remove instructional equipment.   Restore systems 

and equipment to condition existing before initial training use. 

----- END ----- 
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SECTION 23 05 11 
COMMON WORK RESULTS FOR HVAC  

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. The requirements of this Section apply to all se ctions of Division 23.  

B. Definitions: 

1. Exposed: Piping, ductwork, and equipment exposed  to view in finished 

rooms.  

2. Option or optional: Contractor's choice of an al ternate material or 

method.  

3. COR: Contracting Officer’s Representative. 

1.2 RELATED WORK  

A.  Section 00 72 00, GENERAL CONDITIONS 

B.  Section 01 00 00, GENERAL REQUIREMENTS 

C.  Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES 

D. Section 07 84 00, FIRESTOPPING  

E. Section 07 92 00, JOINT SEALANTS  

F. Section 23 05 41, NOISE AND VIBRATION CONTROL FO R HVAC PIPING and 

EQUIPMENT 

G. Section 23 07 11, HVAC INSULATION. 

 H. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL I NSTALLATIONS 

 I. Section 26 05 19, LOW VOLTAGE ELECTRICAL POWER CONDUCTORS and CABLES.     

1.3 QUALITY ASSURANCE  

A. Mechanical, electrical and associated systems sh all be safe, reliable, 

efficient, durable, easily and safely operable and maintainable, easily 

and safely accessible, and in compliance with appli cable codes as 

specified. The systems shall be comprised of high q uality 

institutional-class and industrial-class products o f manufacturers that 

are experienced specialists in the required product  lines. All 

construction firms and personnel shall be experienc ed and qualified 

specialists in industrial and institutional HVAC  

B. Equipment Vibration Tolerance: 

1. Refer to Section 23 05 41, NOISE AND VIBRATION C ONTROL FOR HVAC 

PIPING and EQUIPMENT. Equipment shall be factory-ba lanced to this 

tolerance and re-balanced on site, as necessary. 

D. Products Criteria: 
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1. Standard Products: Material and equipment shall be the standard 

products of a manufacturer regularly engaged in the  manufacture of 

the products for at least 3 years (or longer as spe cified 

elsewhere). The design, model and size of each item  shall have been 

in satisfactory and efficient operation on at least  three 

installations for approximately three years. Howeve r, digital 

electronics devices, software and systems such as c ontrols, 

instruments, computer work station, shall be the cu rrent generation 

of technology and basic design that has a proven sa tisfactory 

service record of at least three years. See other s pecification 

sections for any exceptions and/or additional requi rements. 

2. All items furnished shall be free from defects t hat would adversely 

affect the performance, maintainability and appeara nce of individual 

components and overall assembly. 

3. Conform to codes and standards as required by th e specifications. 

Conform to local codes, if required by local author ities such as the 

natural gas supplier, if the local codes are more s tringent than 

those specified. Refer any conflicts to the Contrac ting Officer’s 

Representative. 

4. Multiple Units: When two or more units of materi als or equipment of 

the same type or class are required, these units sh all be products 

of one manufacturer. 

5. Assembled Units: Manufacturers of equipment asse mblies, which use 

components made by others, assume complete responsi bility for the 

final assembled product. 

6. Nameplates: Nameplate bearing manufacturer's nam e or identifiable 

trademark shall be securely affixed in a conspicuou s place on 

equipment, or name or trademark cast integrally wit h equipment, 

stamped or otherwise permanently marked on each ite m of equipment. 

7. Asbestos products or equipment or materials cont aining asbestos 

shall not be used. 

E. Equipment Service Organizations:  

1. HVAC: Products and systems shall be supported by  service 

organizations that maintain a complete inventory of  repair parts and 

are located within 50 miles  to the site.  
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F. HVAC Mechanical Systems Welding: Before any weld ing is performed, 

contractor shall submit a certificate certifying th at welders comply 

with the following requirements: 

1. Qualify welding processes and operators for pipi ng according to ASME 

"Boiler and Pressure Vessel Code", Section IX, "Wel ding and Brazing 

Qualifications". 

2. Comply with provisions of ASME B31 series "Code for Pressure 

Piping". 

3. Certify that each welder has passed American Wel ding Society (AWS) 

qualification tests for the welding processes invol ved, and that 

certification is current. 

G. Execution (Installation, Construction) Quality: 

1. Apply and install all items in accordance with m anufacturer's 

written instructions. Refer conflicts between the m anufacturer's 

instructions and the contract drawings and specific ations to the 

Contracting Officer’s Representative for resolution . Provide written 

hard copies or computer files of manufacturer’s ins tallation 

instructions to the Contracting Officer’s Represent ative at least 

two weeks prior to commencing installation of any i tem. Installation 

of the item will not be allowed to proceed until th e recommendations 

are received. Failure to furnish these recommendati ons is a cause 

for rejection of the material. 

2. Provide complete layout drawings required by Par agraph, SUBMITTALS.  

Do not commence construction work on any system unt il the layout 

drawings have been approved. 

H. Upon request by Government, provide lists of pre vious installations for 

selected items of equipment.  Include contact perso ns who will serve as 

references, with telephone numbers and e-mail addre sses. 

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, AND SAMPLES, and with requirements in the ind ividual 

specification sections.  

B. Contractor shall make all necessary field measur ements and 

investigations to assure that the equipment and ass emblies will meet 

contract requirements. 

C. If equipment is submitted which differs in arran gement from that shown, 

provide drawings that show the rearrangement of all  associated systems. 
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Approval will be given only if all features of the equipment and 

associated systems, including accessibility, are eq uivalent to that 

required by the contract. 

D. Prior to submitting shop drawings for approval, contractor shall 

certify in writing that manufacturers of all major items of equipment 

have each reviewed drawings and specifications, and  have jointly 

coordinated and properly integrated their equipment  and controls to 

provide a complete and efficient installation. 

E. Submittals and shop drawings for interdependent items, containing 

applicable descriptive information, shall be furnis hed together and 

complete in a group. Coordinate and properly integr ate materials and 

equipment in each group to provide a completely com patible and 

efficient. 

F. Manufacturer's Literature and Data: Submit under  the pertinent section 

rather than under this section.  

1. Submit belt drive with the driven equipment. Sub mit selection data 

for specific drives when requested by the Contracti ng Officer’s 

Representative.  

2. Submit electric motor data and variable speed dr ive data with the 

driven equipment.  

3. Equipment and materials identification.  

4. Fire-stopping materials.  

5. Hangers, inserts, supports and bracing. Provide load calculations 

for variable spring and constant support hangers.   

6. Wall, floor, and ceiling plates.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Air Conditioning, Heating and Refrigeration Inst itute (AHRI):  

430-2009................Central Station Air-Handlin g Units  

C. American National Standard Institute (ANSI):  

B31.1-2007..............Power Piping  

D. Rubber Manufacturers Association (ANSI/RMA):  

IP-20-2007..............Specifications for Drives U sing Classical 

V-Belts and Sheaves 
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IP-21-2009..............Specifications for Drives U sing Double-V 

(Hexagonal) Belts  

IP-22-2007..............Specifications for Drives U sing Narrow V-Belts 

and Sheaves  

E. Air Movement and Control Association (AMCA):  

410-96..................Recommended Safety Practice s for Air Moving 

Devices  

F. American Society of Mechanical Engineers (ASME):   

ASME A13.1:  Scheme for Identification of Piping Sy stems 

Boiler and Pressure Vessel Code (BPVC):  

Section I-2007..........Power Boilers 

Section IX-2007.........Welding and Brazing Qualifi cations  

 Code for Pressure Piping: 

B31.1-2007..............Power Piping 

G. American Society for Testing and Materials (ASTM ):  

A36/A36M-08.............Standard Specification for Carbon Structural 

Steel 

A575-96(2007)...........Standard Specification for Steel Bars, Carbon, 

Merchant Quality, M-Grades  

E84-10..................Standard Test Method for Su rface Burning 

Characteristics of Building Materials  

E119-09c................Standard Test Methods for F ire Tests of 

Building Construction and Materials  

H. Manufacturers Standardization Society (MSS) of t he Valve and Fittings 

Industry, Inc:  

SP-58-2009..............Pipe Hangers and Supports-M aterials, Design and 

Manufacture, Selection, Application, and 

Installation  

SP 69-2003..............Pipe Hangers and Supports-S election and 

Application 

SP 127-2001.............Bracing for Piping Systems,  Seismic – Wind – 

Dynamic, Design, Selection, Application 

I.  National Electrical Manufacturers Association (NEMA ): 

MG-1-2009...............Motors and Generators 

J. National Fire Protection Association (NFPA):  

31-06...................Standard for Installation o f Oil-Burning 

Equipment 
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54-09...................National Fuel Gas Code 

70-08...................National Electrical Code 

85-07...................Boiler and Combustion Syste ms Hazards Code 

90A-09..................Standard for the Installati on of Air 

Conditioning and Ventilating Systems  

101-09..................Life Safety Code  

1.6 DELIVERY, STORAGE AND HANDLING  

A. Protection of Equipment:  

1. Equipment and material placed on the job site sh all remain in the 

custody of the Contractor until phased acceptance, whether or not 

the Government has reimbursed the Contractor for th e equipment and 

material. The Contractor is solely responsible for the protection of 

such equipment and material against any damage. 

2. Place damaged equipment in first class, new oper ating condition; or, 

replace same as determined and directed by the Cont racting Officer’s 

Representative. Such repair or replacement shall be  at no additional 

cost to the Government. 

3. Protect interiors of new equipment and piping sy stems against entry 

of foreign matter. Clean both inside and outside be fore painting or 

placing equipment in operation. 

4. Existing equipment and piping being worked on by  the Contractor 

shall be under the custody and responsibility of th e Contractor and 

shall be protected as required for new work. 

B. Cleanliness of Piping and Equipment Systems: 

1. Exercise care in storage and handling of equipme nt and piping 

material to be incorporated in the work. Remove deb ris arising from 

cutting, threading and welding of piping. 

2. Piping systems shall be flushed, blown or pigged  as necessary to 

deliver clean systems. 

3. Clean interior of all tanks prior to delivery fo r beneficial use by 

the Government. 

4. Boilers shall be left clean following final inte rnal inspection by 

Government insurance representative or inspector. 

5. Contractor shall be fully responsible for all co sts, damage, and 

delay arising from failure to provide clean systems . 
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1.7 JOB CONDITIONS – WORK IN EXISTING BUILDING 

A. Building Operation: Government employees will be  continuously operating 

and managing all facilities, including temporary fa cilities that serve 

the medical center.  

B. Maintenance of Service: Schedule all work to per mit continuous service 

as required by the medical center.  

C. Steam and Condensate Service Interruptions: Limi ted steam and 

condensate service interruptions, as required for i nterconnections of 

new and existing systems, will be permitted by the Contracting 

Officer’s Representative during periods when the de mands are not 

critical to the operation of the medical center. Th ese non-critical 

periods are limited to between 8 pm and 5 am in the  appropriate off-

season (if applicable).  Provide at least one week advance notice to 

the Contracting Officer’s Representative.  

D. Phasing of Work: Comply with all requirements sh own on drawings or 

specified. 

E. Building Working Environment: Maintain the archi tectural and structural 

integrity of the building and the working environme nt at all times. 

Maintain the interior of building at 18 degrees C ( 65 degrees F) 

minimum. Limit the opening of doors, windows or oth er access openings 

to brief periods as necessary for rigging purposes.  No storm water or 

ground water leakage permitted. Provide daily clean -up of construction 

and demolition debris on all floor surfaces and on all equipment being 

operated by VA.  

F. Acceptance of Work for Government Operation: As new facilities are made 

available for operation and these facilities are of  beneficial use to 

the Government, inspections will be made and tests will be performed. 

Based on the inspections, a list of contract defici encies will be 

issued to the Contractor. After correction of defic iencies as necessary 

for beneficial use, the Contracting Officer will pr ocess necessary 

acceptance and the equipment will then be under the  control and 

operation of Government personnel. 

PART 2 - PRODUCTS  

2.1 FACTORY-ASSEMBLED PRODUCTS 

A. Provide maximum standardization of components to  reduce spare part 

requirements. 
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B. Manufacturers of equipment assemblies that inclu de components made by 

others shall assume complete responsibility for fin al assembled unit. 

1. All components of an assembled unit need not be products of same 

manufacturer. 

2. Constituent parts that are alike shall be produc ts of a single 

manufacturer. 

3. Components shall be compatible with each other a nd with the total 

assembly for intended service. 

4. Contractor shall guarantee performance of assemb lies of components, 

and shall repair or replace elements of the assembl ies as required 

to deliver specified performance of the complete as sembly. 

C. Components of equipment shall bear manufacturer' s name and trademark, 

model number, serial number and performance data on  a name plate 

securely affixed in a conspicuous place, or cast in tegral with, stamped 

or otherwise permanently marked upon the components  of the equipment. 

D. Major items of equipment, which serve the same f unction, must be the 

same make and model. Exceptions will be permitted i f performance 

requirements cannot be met. 

2.2 COMPATIBILITY OF RELATED EQUIPMENT  

 Equipment and materials installed shall be compati ble in all respects 

with other items being furnished and with existing items so that the 

result will be a complete and fully operational pla nt that conforms to 

contract requirements. 

2.3 FIRESTOPPING  

 Section 07 84 00, FIRESTOPPING specifies an effect ive barrier against 

the spread of fire, smoke and gases where penetrati ons occur for piping 

and ductwork. Refer to Section 23 07 11, HVAC INSUL ATION, for firestop 

pipe and duct insulation.  

2.4 GALVANIZED REPAIR COMPOUND 

 Mil. Spec. DOD-P-21035B, paint form.  

2.5 PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS  

A. Vibration Isolators: Refer to Section 23 05 41, NOISE AND VIBRATION 

CONTROL FOR HVAC PIPING AND EQUIPMENT. 

B. Supports for Roof Mounted Items:  

1. Equipment: Equipment rails shall be galvanized s teel, minimum 1.3 mm 

(18 gauge), with integral baseplate, continuous wel ded corner seams, 

factory installed 50 mm by 100 mm (2 by 4) treated wood nailer, 1.3 
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mm (18 gauge) galvanized steel counter flashing cap  with screws, 

built-in cant strip, (except for gypsum or tectum d eck), minimum 

height 280 mm (11 inches). For surface insulated ro of deck, provide 

raised cant strip to start at the upper surface of the insulation.  

2. Pipe/duct pedestals: Provide a galvanized Unistr ut channel welded to 

U-shaped mounting brackets which are secured to sid e of rail with 

galvanized lag bolts.  

C. Pipe Supports: Comply with MSS SP-58. Type Numbe rs specified refer to 

this standard. For selection and application comply  with MSS SP-69. 

Refer to Section 05 50 00, METAL FABRICATIONS, for miscellaneous metal 

support materials and prime coat painting requireme nts.  

D. Attachment to Concrete Building Construction: 

1. Concrete insert: MSS SP-58, Type 18.  

2. Self-drilling expansion shields and machine bolt  expansion anchors:  

Permitted in concrete not less than 102 mm (four in ches) thick when 

approved by the Contracting Officer’s Representativ e for each job 

condition. 

3. Power-driven fasteners: Permitted in existing co ncrete or masonry 

not less than 102 mm (four inches) thick when appro ved by the 

Contracting Officer’s Representative for each job c ondition.  

E. Attachment to Steel Building Construction:  

1. Welded attachment: MSS SP-58, Type 22.  

2. Beam clamps: MSS SP-58, Types 20, 21, 28 or 29. Type 23 C-clamp may 

be used for individual copper tubing up to 23mm (7/ 8-inch) outside 

diameter.  

F. Supports for Piping Systems: 

1. Select hangers sized to encircle insulation on i nsulated piping. 

Refer to Section 23 07 11, HVAC PLANT INSULATION fo r insulation 

thickness. To protect insulation, provide Type 39 s addles for roller 

type supports or preinsulated calcium silicate shie lds. Provide Type 

40 insulation shield or preinsulated calcium silica te shield at all 

other types of supports and hangers including those  for preinsulated 

piping. 

2. Piping Systems:  

a. Standard clevis hanger: Type 1; provide locknut.   

b. Riser clamps: Type 8.  

c. Wall brackets: Types 31, 32 or 33.  
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d. Roller supports: Type 41, 43, 44 and 46.  

e. Saddle support: Type 36, 37 or 38.  

f. Turnbuckle: Types 13 or 15. Pre-insulate. 

g. U-bolt clamp: Type 24.  

2.6 PIPE PENETRATIONS 

A. Install sleeves during construction for other th an blocked out floor 

openings for risers in mechanical bays.  

B. To prevent accidental liquid spills from passing  to a lower level, 

provide the following:  

1. For sleeves: Extend sleeve 25 mm (one inch) abov e finished floor and 

provide sealant for watertight joint.  

2. For blocked out floor openings: Provide 40 mm (1 -1/2 inch) angle set 

in silicone adhesive around opening.  

3. For drilled penetrations: Provide 40 mm (1-1/2 i nch) angle ring or 

square set in silicone adhesive around penetration.   

C. Penetrations are not allowed through beams or ri bs, but may be 

installed in concrete beam flanges. Any deviation f rom these 

requirements must receive prior approval of Contrac ting Officer’s 

Representative.  

D. Sheet Metal Sleeves: Provide for pipe passing th rough floors, interior 

walls, and partitions, unless brass or steel pipe s leeves are 

specifically called for below. 

E. Cast Iron or Zinc Coated Pipe Sleeves: Provide f or pipe passing through 

exterior walls at or below grade. Make space betwee n sleeve and pipe 

watertight with a modular or link rubber seal. Seal  shall be applied at 

both ends of sleeve.  

F. Sleeve Clearance: Sleeve through floors, walls, partitions, and beam 

flanges shall be one inch greater in diameter than external diameter of 

pipe. Sleeve for pipe with insulation shall be larg e enough to 

accommodate the insulation. Interior openings shall  be caulked tight 

with fire stopping material and sealant to prevent the spread of fire, 

smoke, and gases.  

G. Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT 

SEALANTS.  
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2.13 PENETRATIONS  

A. Provide curbs for piping penetrating roofs.  Cur bs shall be 18 inches 

high with continuously welded seams, built-in cant strip, interior 

baffle with acoustic insulation, curb bottom, hinge d curb adapter. 

B. Provide firestopping for openings through fire a nd smoke barriers, 

maintaining minimum required rating of floor, ceili ng or wall assembly. 

See section 07 84 00, FIRESTOPPING. 

2.7 ASBESTOS 

 Materials containing asbestos are not permitted. 

PART 3 - EXECUTION  

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND P IPING  

A. Coordinate location of piping, sleeves, inserts,  hangers, and 

equipment. Locate piping, sleeves, inserts, hangers , and equipment 

clear of windows, doors, openings, light outlets, a nd other services 

and utilities. Follow manufacturer's published reco mmendations for 

installation methods not otherwise specified.  

B. Operating Personnel Access and Observation Provi sions:  Select and 

arrange all equipment and systems to provide clear view and easy 

access, without use of portable ladders, for mainte nance and operation 

of all devices.   

C. Equipment and Piping Support: Coordinate structu ral systems necessary 

for pipe and equipment support with pipe and equipm ent locations to 

permit proper installation. 

D. Location of pipe sleeves, trenches and chases sh all be accurately 

coordinated with equipment and piping locations. 

E. Cutting Holes: 

1. Cut holes through concrete and masonry by rotary  core drill. 

Pneumatic hammer, impact electric, and hand or manu al hammer type 

drill will not be allowed, except as permitted by C ontracting 

Officer’s Representative where working area space i s limited. 

2. Locate holes to avoid interference with structur al members such as 

beams or grade beams. Holes shall be laid out in ad vance and 

drilling done only after approval by Contracting Of ficer’s 

Representative. If the Contractor considers it nece ssary to drill 

through structural members, this matter shall be re ferred to 

Contracting Officer’s Representative for approval. 

3. Do not penetrate membrane waterproofing. 
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F. Interconnection of Instrumentation or Control De vices: Generally, 

electrical and pneumatic interconnections are not s hown but must be 

provided. 

G. Minor Piping: Generally, small diameter pipe run s from drips and 

drains, water cooling, and other service are not sh own but must be 

provided. 

H. Electrical Interconnection of Controls and Instr uments: This generally 

not shown but must be provided. This includes inter connections of 

sensors, transmitters, transducers, control devices , control and 

instrumentation panels, instruments and computer wo rkstations. Comply 

with NFPA-70. 

I. Protection and Cleaning:  

1. Equipment and materials shall be carefully handl ed, properly stored, 

and adequately protected to prevent damage before a nd during 

installation, in accordance with the manufacturer's  recommendations 

and as approved by the Contracting Officer’s Repres entative. Damaged 

or defective items in the opinion of the Contractin g Officer’s 

Representative shall be replaced.  

2. Protect all finished parts of equipment, such as  shafts and bearings 

where accessible, from rust prior to operation by m eans of 

protective grease coating and wrapping. Close pipe openings with 

caps or plugs during installation. Tightly cover an d protect 

fixtures and equipment against dirt, water chemical , or mechanical 

injury. At completion of all work thoroughly clean fixtures, exposed 

materials and equipment.  

J. Concrete and Grout: Use concrete and shrink comp ensating grout 25 MPa 

(3000 psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE 

CONCRETE.  

K. Work in Existing Building:  

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS, 

Article, ALTERATIONS, and Article, RESTORATION of t he Section 01 00 

00, GENERAL REQUIREMENTS for relocation of existing  equipment, 

alterations and restoration of existing building(s) .  

2. As specified in Section 01 00 00, GENERAL REQUIR EMENTS, Article, 

OPERATIONS AND STORAGE AREAS, make alterations to e xisting service 

piping at times that will least interfere with norm al operation of 

the facility.  
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3. Cut required openings through existing masonry a nd reinforced 

concrete using diamond core drills. Use of pneumati c hammer type 

drills, impact type electric drills, and hand or ma nual hammer type 

drills, will be permitted only with approval of the  Contracting 

Officer’s Representative. Locate openings that will  least effect 

structural slabs, columns, ribs or beams. Refer to the Contracting 

Officer’s Representative for determination of prope r design for 

openings through structural sections and opening la youts approval, 

prior to cutting or drilling into structure. After Contracting 

Officer’s Representative's approval, carefully cut opening through 

construction no larger than absolutely necessary fo r the required 

installation.  

L. Switchgear/Electrical Equipment Drip Protection:  Every effort shall be 

made to eliminate the installation of pipe above el ectrical and 

telephone switchgear. If this is not possible, enca se pipe in a second 

pipe with a minimum of joints. Installation of pipi ng, ductwork, leak 

protection apparatus or other installations foreign  to the electrical 

installation shall be located in the space equal to  the width and depth 

of the equipment and extending from to a height of 1.8 m (6 ft.) above 

the equipment to the ceiling structure, whichever i s lower (NFPA 70). 

M. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not conveniently accessible for operation  and maintenance, 

equipment shall be removed and reinstalled or remed ial action 

performed as directed at no additional cost to the Government. 

2. The term "conveniently accessible" is defined as  capable of being 

reached without the use of ladders, or without clim bing or crawling 

under or over obstacles such as motors, fans, pumps , belt guards, 

transformers, high voltage lines, piping, and ductw ork. 

3.2 TEMPORARY PIPING AND EQUIPMENT 

A. Continuity of operation of existing facilities w ill generally require 

temporary installation or relocation of equipment a nd piping. 

B. The Contractor shall provide all required facili ties in accordance with 

the requirements of phased construction and mainten ance of service. All 

piping and equipment shall be properly supported, s loped to drain, 

operate without excessive stress, and shall be insu lated where injury 
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can occur to personnel by contact with operating fa cilities. The 

requirements of Paragraph 3.1 apply. 

C. Temporary facilities and piping shall be complet ely removed and any 

openings in structures sealed. Provide necessary bl ind flanges and caps 

to seal open piping remaining in service. 

3.3 RIGGING 

A. Design is based on application of available equi pment. Openings in 

building structures are planned to accommodate desi gn scheme. 

B. Alternative methods of equipment delivery may be  offered by Contractor 

and will be considered by Government under specifie d restrictions of 

phasing and maintenance of service as well as struc tural integrity of 

the building. 

C. Close all openings in the building when not requ ired for rigging 

operations to maintain proper environment in the fa cility for 

Government operation and maintenance of service.   

D. Contractor shall provide all facilities required  to deliver specified 

equipment and place on foundations. Attachments to structures for 

rigging purposes and support of equipment on struct ures shall be 

Contractor's full responsibility. Upon request, the  Government will 

check structure adequacy and advise Contractor of r ecommended 

restrictions. 

E. Contractor shall check all clearances, weight li mitations and shall 

offer a rigging plan designed by a Registered Profe ssional Engineer. 

All modifications to structures, including reinforc ement thereof, shall 

be at Contractor's cost, time and responsibility. 

F. Rigging plan and methods shall be referred to Co ntracting Officer’s 

Representative for evaluation prior to actual work.  

G. Restore building to original condition upon comp letion of rigging work. 

3.4 PIPE AND EQUIPMENT SUPPORTS  

A. Where hanger spacing does not correspond with jo ist or rib spacing, use 

structural steel channels secured directly to joist  and rib structure 

that will correspond to the required hanger spacing , and then suspend 

the equipment and piping from the channels. Drill o r burn holes in 

structural steel only with the prior approval of th e Contracting 

Officer’s Representative.  
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B. Use of chain, wire or strap hangers; wood for bl ocking, stays and 

bracing; or, hangers suspended from piping above wi ll not be permitted. 

Replace or thoroughly clean rusty products and pain t with zinc primer.  

C. Use hanger rods that are straight and vertical. Turnbuckles for 

vertical adjustments may be omitted where limited s pace prevents use. 

Provide a minimum of 15 mm (1/2-inch) clearance bet ween pipe or piping 

covering and adjacent work.  

D. Horizontal Pipe Support Spacing: Refer to MSS SP -69. Provide additional 

supports at valves, strainers, in-line pumps and ot her heavy 

components. Provide a support within one foot of ea ch elbow.  

E. Vertical Pipe Supports:  

1. Up to 150 mm (6-inch pipe), 9 m (30 feet) long, bolt riser clamps to 

the pipe below couplings, or welded to the pipe and  rests supports 

securely on the building structure.  

2. Vertical pipe larger than the foregoing, support  on base elbows or 

tees, or substantial pipe legs extending to the bui lding structure.  

F. Overhead Supports: 

1. The basic structural system of the building is d esigned to sustain 

the loads imposed by equipment and piping to be sup ported overhead. 

2. Provide steel structural members, in addition to  those shown, of 

adequate capability to support the imposed loads, l ocated in 

accordance with the final approved layout of equipm ent and piping. 

3. Tubing and capillary systems shall be supported in channel troughs. 

G. Floor Supports: 

1. Provide concrete bases, concrete anchor blocks a nd pedestals, and 

structural steel systems for support of equipment a nd piping. Anchor 

and dowel concrete bases and structural systems to resist forces 

under operating and seismic conditions (if applicab le) without 

excessive displacement or structural failure. 

2. Do not locate or install bases and supports unti l equipment mounted 

thereon has been approved. Size bases to match equi pment mounted 

thereon plus 50 mm (2 inch) excess on all edges. Bo iler foundations 

shall have horizontal dimensions that exceed boiler  base frame 

dimensions by at least 150 mm (6 inches) on all sid es. Refer to 

structural drawings. Bases shall be neatly finished  and smoothed, 

shall have chamfered edges at the top, and shall be  suitable for 

painting. 



VA Project 528A6-16-614EM           Bath VAMC 
AE Works Project 16036  Replace Generator, Building  78 

02-01-15 
100% Construction Documents 

 

23 05 11 - 16 

3. All equipment shall be shimmed, leveled, firmly anchored, and 

grouted with epoxy grout. Anchor bolts shall be pla ced in sleeves, 

anchored to the bases. Fill the annular space betwe en sleeves and 

bolts with a granular material to permit alignment and realignment. 

4.  For seismic anchoring, refer to Section 13 05 41, S EISMIC RESTRAINT 

REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.  

3.5 MECHANICAL DEMOLITION 

A. Rigging access, other than indicated on the draw ings, shall be provided 

by the Contractor after approval for structural int egrity by the 

Contracting Officer’s Representative. Such access s hall be provided 

without additional cost or time to the Government. Where work is in an 

operating plant, provide approved protection from d ust and debris at 

all times for the safety of plant personnel and mai ntenance of plant 

operation and environment of the plant. 

B. In an operating facility, maintain the operation , cleanliness and 

safety. Government personnel will be carrying on th eir normal duties of 

operating, cleaning and maintaining equipment and p lant operation. 

Confine the work to the immediate area concerned; m aintain cleanliness 

and wet down demolished materials to eliminate dust . Do not permit 

debris to accumulate in the area to the detriment o f plant operation. 

Perform all flame cutting to maintain the fire safe ty integrity of this 

plant. Adequate fire extinguishing facilities shall  be available at all 

times. Perform all work in accordance with recogniz ed fire protection 

standards. Inspection will be made by personnel of the VA Medical 

Center, and Contractor shall follow all directives of the COR with 

regard to rigging, safety, fire safety, and mainten ance of operations. 

C. Completely remove all piping, wiring, conduit, a nd other devices 

associated with the equipment not to be re-used in the new work. This 

includes all pipe, valves, fittings, insulation, an d all hangers 

including the top connection and any fastenings to building structural 

systems. Seal all openings, after removal of equipm ent, pipes, ducts, 

and other penetrations in roof, walls, floors, in a n approved manner 

and in accordance with plans and specifications whe re specifically 

covered. Structural integrity of the building syste m shall be 

maintained. Reference shall also be made to the dra wings and 

specifications of the other disciplines in the proj ect for additional 

facilities to be demolished or handled. 
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D. All valves including gate, globe, ball, butterfl y and check, all 

pressure gages and thermometers with wells shall re main Government 

property and shall be removed and delivered to Cont racting Officer’s 

Representative and stored as directed. The Contract or shall remove all 

other material and equipment, devices and demolitio n debris under these 

plans and specifications. Such material shall be re moved from 

Government property expeditiously and shall not be allowed to 

accumulate. 

3.6 CLEANING AND PAINTING 

A. Prior to final inspection and acceptance of the plant and facilities 

for beneficial use by the Government, the plant fac ilities, equipment 

and systems shall be thoroughly cleaned and painted . Refer to Section 

09 91 00, PAINTING. Follow ASME A13.1 “Scheme for I dentification of 

Piping” for all pipe colors. 

B. In addition, the following special conditions ap ply: 

1.  Cleaning shall be thorough. Use solvents, cleaning materials and 

methods recommended by the manufacturers for the sp ecific tasks. 

Remove all rust prior to painting and from surfaces  to remain 

unpainted. Repair scratches, scuffs, and abrasions prior to applying 

prime and finish coats.  

2.  Material And Equipment Not To Be Painted Includes: 

a. Motors, controllers, control switches, and safet y switches. 

b. Control and interlock devices. 

c. Regulators. 

d. Pressure reducing valves. 

e. Control valves and thermostatic elements. 

f. Lubrication devices and grease fittings. 

g. Copper, brass, aluminum, stainless steel and bro nze surfaces. 

h. Valve stems and rotating shafts. 

i. Pressure gauges and thermometers. 

j. Glass. 

k. Name plates. 

3. Control and instrument panels shall be cleaned, damaged surfaces 

repaired, and shall be touched-up with matching pai nt obtained from 

panel manufacturer. 
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4. Pumps, motors, steel and cast iron bases, and co upling guards shall 

be cleaned, and shall be touched-up with the same c olor as utilized 

by the pump manufacturer  

5. Temporary Facilities: Apply paint to surfaces th at do not have 

existing finish coats. 

6. Paint shall withstand the following temperatures  without peeling or 

discoloration: 

a. Condensate and feedwater -- 38 degrees C (100 de grees F) on 

insulation jacket surface and 120 degrees C (250 de grees F) on 

metal pipe surface. 

b. Steam -- 52 degrees C (125 degrees F) on insulat ion jacket 

surface and 190 degrees C (375 degrees F) on metal pipe surface. 

7. Final result shall be smooth, even-colored, even -textured factory 

finish on all items.  Completely repaint the entire  piece of 

equipment if necessary to achieve this. 

3.7 IDENTIFICATION SIGNS 

A. Provide laminated plastic signs, with engraved l ettering not less than 

5 mm (3/16-inch) high, designating functions, for a ll equipment, 

switches, motor controllers, relays, meters, contro l devices, including 

automatic control valves. Nomenclature and identifi cation symbols shall 

correspond to that used in maintenance manual, and in diagrams 

specified elsewhere. Attach by chain, adhesive, or screws. 

B. Factory Built Equipment: Metal plate, securely a ttached, with name and 

address of manufacturer, serial number, model numbe r, size, 

performance. 

C. Pipe Identification: Refer to Section 09 91 00, PAINTING. 

3.8 MOTOR AND DRIVE ALIGNMENT  

A. Belt Drive: Set driving and driven shafts parall el and align so that 

the corresponding grooves are in the same plane.  

B. Direct-connect Drive: Securely mount motor in ac curate alignment so 

that shafts are free from both angular and parallel  misalignment when 

both motor and driven machine are operating at norm al temperatures.  

3.9 LUBRICATION  

A. Lubricate all devices requiring lubrication prio r to initial operation. 

Field-check all devices for proper lubrication. 

B. Equip all devices with required lubrication fitt ings or devices. 

Provide a minimum of one liter (one quart) of oil a nd 0.5 kg (one 
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pound) of grease of manufacturer's recommended grad e and type for each 

different application; also provide 12 grease stick s for lubricated 

plug valves. Deliver all materials to Contracting O fficer’s 

Representative in unopened containers that are prop erly identified as 

to application. 

C. Provide a separate grease gun with attachments f or applicable fittings 

for each type of grease applied. 

D. All lubrication points shall be accessible witho ut disassembling 

equipment, except to remove access plates. 

- - - E N D - - - 
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SECTION 23 05 41 
NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL  

1.1 DESCRIPTION 

 Vibration tolerance and vibration isolation for HV AC work.  

1.2 RELATED WORK 

  A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA and SAMPLES. 

C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC.  

F. Section 23 31 00, HVAC DUCTS and CASINGS.  

1.3 QUALITY ASSURANCE 

A. Refer to article, QUALITY ASSURANCE in specifica tion Section 23 05 11, 

COMMON WORK RESULTS FOR HVAC. 

1.4 SUBMITTALS 

A. Submit in accordance with specification Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, and SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Vibration isolators:  

a. Hangers  

C. Isolator manufacturer shall furnish with submitt al load calculations 

for selection of isolators based on lowest operatin g speed of equipment 

supported.  

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. American Society of Heating, Refrigerating and A ir-Conditioning 

Engineers, Inc. (ASHRAE):  

2009 ...................Fundamentals Handbook, Chapter 7 , Sound and 

Vibration 

C. American Society for Testing and Materials (ASTM ): 

A123/A123M-09...........Standard Specification for Zinc (Hot-Dip 

Galvanized) Coatings on Iron and Steel Products 

A307-07b................Standard Specification for Carbon Steel Bolts 

and Studs, 60,000 PSI Tensile Strength 

D2240-05(2010)..........Standard Test Method for Ru bber Property - 

Durometer Hardness 

D. Manufacturers Standardization (MSS): 
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SP-58-2009..............Pipe Hangers and Supports-M aterials, Design and 

Manufacture 

E. Occupational Safety and Health Administration (O SHA): 

29 CFR 1910.95..........Occupational Noise Exposure  

F. American Society of Civil Engineers (ASCE):  

ASCE 7-10  ..............Minimum Design Loads for Buildings an d Other 

Structures. 

G. American National Standards Institute / Sheet Me tal and Air 

Conditioning Contractor’s National Association (ANS I/SMACNA):  

001-2008................Seismic Restraint Manual: G uidelines for 

Mechanical Systems, 3rd Edition. 

H. International Code Council (ICC):  

2009 IBC................International Building Code. 

I. Department of Veterans Affairs (VA):  

H-18-8 2010.............Seismic Design Requirements . 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Type of isolator, and minimum static deflection shall be as required 

for each specific equipment application as recommen ded by isolator or 

equipment manufacturer but subject to minimum requi rements indicated 

herein and in the schedule on the drawings. 

B. Uniform Loading: Select and locate isolators to produce uniform loading 

and deflection even when equipment weight is not ev enly distributed.  

C. Color code isolators by type and size for easy i dentification of 

capacity.  

2.3 VIBRATION ISOLATORS  

B. Hangers: Shall be combination neoprene and sprin gs unless otherwise 

noted and shall allow for expansion of pipe. 

1. Combination Neoprene and Spring (Type H): Vibrat ion hanger shall 

contain a spring and double deflection neoprene ele ment in series. 

Spring shall have a diameter not less than 0.8 of c ompressed oper-

ating spring height. Spring shall have a minimum ad ditional travel 

of 50 percent between design height and solid heigh t. Spring shall 

permit a 15 degree angular misalignment without rub bing on hanger 

box. 

2. Spring Position Hanger (Type HP): Similar to com bination neoprene 

and spring hanger except hanger shall hold piping a t a fixed 
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elevation during installation and include a seconda ry adjustment 

feature to transfer load to spring while maintainin g same position. 

3. Neoprene (Type HN): Vibration hanger shall conta in a double 

deflection type neoprene isolation element. Hanger rod shall be 

separated from contact with hanger bracket by a neo prene grommet. 

4. Spring (Type HS): Vibration hanger shall contain  a coiled steel 

spring in series with a neoprene grommet. Spring sh all have a 

diameter not less than 0.8 of compressed operating spring height. 

Spring shall have a minimum additional travel of 50  percent between 

design height and solid height. Spring shall permit  a 15 degree 

angular misalignment without rubbing on hanger box.  

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Vibration Isolation: 

1. No metal-to-metal contact will be permitted betw een fixed and 

floating parts. 

2. Connections to Equipment: Allow for deflections equal to or greater 

than equipment deflections. Electrical, drain, pipi ng connections, 

and other items made to rotating or reciprocating e quipment (pumps, 

compressors, etc.) which rests on vibration isolato rs, shall be 

isolated from building structure for first three ha ngers or supports 

with a deflection equal to that used on the corresp onding equipment. 

3. Provide heat shields where elastomers are subjec t to temperatures 

over 38 degrees C (l00 degrees F). 

B. Inspection and Adjustments: Check for vibration and noise transmission 

through connections, piping, ductwork, foundations,  and walls. Adjust, 

repair, or replace isolators as required to reduce vibration and noise 

transmissions to specified levels. 

3.2 ADJUSTING  

A. Adjust vibration equipment is installed. 

B. Adjust limit stops on restrained spring isolator s to mount equipment at 

normal operating height. After equipment installati on is complete, 

adjust limit stops so they are out of contact durin g normal operation. 

C. Attach thrust limits at centerline of thrust and  adjust to a maximum of 

1/4inch (6-mm) movement during start and stop. 

D. Adjust active height of spring isolators. 

- - - E N D - - -  



VA Project 528A6-16-614EM       Bath VAMC 
AE Works Project 16036  Replace Generator, Building  78 

02-01-15 
100% Construction Documents 

 
 

T-4 

 



VA Project 528A6-16-614EM           Bath VAMC 
AE Works Project 16036  Replace Generator, Building  78 
  02-01-2015 
  100% Construction Documents  
 

 HVAC INSULATION 

 23 07 11 - 1 

SECTION 23 07 11 
HVAC INSULATION 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Field applied insulation for thermal efficiency and condensation 

control for: 

1. Generator Engine Exhaust Pipe. 

B. Definitions  

1. Density: kg/m 3 - kilograms per cubic meter (Pcf - pounds per cubi c 

foot).  

2. Thermal conductance: Heat flow rate through mate rials. 

a. Flat surface: Watt per square meter (BTU per hou r per square 

foot).  

b. Pipe or Cylinder: Watt per square meter (BTU per  hour per linear 

foot).  

3. Thermal Conductivity (k): Watt per meter, per de gree C (BTU per inch 

thickness, per hour, per square foot, per degree F temperature 

difference). 

1.2 RELATED WORK  

  A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,  and SAMPLES. 

B. Section 07 84 00, FIRESTOPPING.  

C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC.  

 

1.3 QUALITY ASSURANCE  

A. Refer to article QUALITY ASSURANCE, in Section 2 3 05 11, COMMON WORK 

RESULTS FOR HVAC. 

B. Criteria:  

1. Comply with NFPA 90A, particularly paragraphs 4. 3.3.1 through 

4.3.3.6, 4.3.10.2.6, and 5.4.6.4, parts of which ar e quoted as 

follows: 

4.3.3.1 Pipe insulation and coverings, duct coverings, duct  
linings, vapor retarder facings, adhesives, fastene rs, tapes, and 
supplementary materials added to air ducts, plenums , panels, and 
duct silencers used in duct systems, unless otherwi se provided 
for in  4.3.3.1.1 or  4.3.3.1.2., shall have, in th e form in 
which they are used, a maximum flame spread index o f 25 without 
evidence of continued progressive combustion and a maximum smoke 
developed index of 50 when tested in accordance wit h  NFPA 255, 
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Standard Method of Test of Surface Burning Characteristics of 
Building Materials.  

4.3.3.1.1 Where these products are to be applied with adhesiv es, 
they shall be tested with such adhesives applied, o r the 
adhesives used shall have a maximum flame spread in dex of 25 and 
a maximum smoke developed index of 50 when in the f inal dry 
state. (See 4.2.4.2.)  

4.3.3.1.2 The flame spread and smoke developed index requirem ents 
of  4.3.3.1.1 shall not apply to air duct weatherpr oof coverings 
where they are located entirely outside of a buildi ng, do not 
penetrate a wall or roof, and do not create an expo sure hazard.  

4.3.3.3 Air duct, panel, and plenum coverings and l inings, and 
pipe insulation and coverings shall not flame, glow , smolder, or 
smoke when tested in accordance with a similar test  for pipe 
covering, ASTM C 411, Standard Test Method for Hot- Surface 
Performance of High-Temperature Thermal Insulation,  at the 
temperature to which they are exposed in service.  

4.3.3.3.1 In no case shall the test temperature be below 121°C 
(250°F).  

2. Test methods: ASTM E84, UL 723, or NFPA 255.  

3. Specified k factors are at 24 degrees C (75 degr ees F) mean 

temperature unless stated otherwise. Where optional  thermal 

insulation material is used, select thickness to pr ovide thermal 

conductance no greater than that for the specified material. For 

pipe, use insulation manufacturer's published heat flow tables. For 

domestic hot water supply and return, run out insul ation and 

condensation control insulation, no thickness adjus tment need be 

made.  

4. All materials shall be compatible and suitable f or service 

temperature, and shall not contribute to corrosion or otherwise 

attack surface to which applied in either the wet o r dry state.  

C. Every package or standard container of insulatio n or accessories 

delivered to the job site for use must have a manuf acturer's stamp or 

label giving the name of the manufacturer and descr iption of the 

material.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, and SAMPLES. 

B. Shop Drawings:  
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1. All information, clearly presented, shall be inc luded to determine 

compliance with drawings and specifications and AST M, federal and 

military specifications. 

a. Insulation materials: Specify each type used and  state surface 

burning characteristics.  

b. Insulation accessory materials: Each type used.  

c. Make reference to applicable specification parag raph numbers for 

coordination.  

1.5 STORAGE AND HANDLING OF MATERIAL 

 Store materials in clean and dry environment, pipe  covering jackets 

shall be clean and unmarred. Place adhesives in ori ginal containers. 

Maintain ambient temperatures and conditions as req uired by printed 

instructions of manufacturers of adhesives, mastics  and finishing 

cements.  

1.6 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by basic 

designation only.  

B. Federal Specifications (Fed. Spec.):  

L-P-535E (2)- 99........Plastic Sheet (Sheeting): P lastic Strip; Poly 

(Vinyl Chloride) and Poly (Vinyl Chloride - 

Vinyl Acetate), Rigid. 

C. Military Specifications (Mil. Spec.):  

MIL-A-3316C (2)-90......Adhesives, Fire-Resistant, Thermal Insulation 

MIL-A-24179A (1)-87.....Adhesive, Flexible Unicellu lar-Plastic 

Thermal Insulation  

MIL-C-19565C (1)-88.....Coating Compounds, Thermal Insulation, Fire-and 

Water-Resistant, Vapor-Barrier 

MIL-C-20079H-87.........Cloth, Glass; Tape, Textile  Glass; and Thread, 

Glass and Wire-Reinforced Glass  

D. American Society for Testing and Materials (ASTM ):  

A167-99(2004)...........Standard Specification for Stainless and 

Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet, and Strip  

B209-07.................Standard Specification for Aluminum and 

Aluminum-Alloy Sheet and Plate  
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C411-05.................Standard test method for Ho t-Surface 

Performance of High-Temperature Thermal 

Insulation  

C449-07.................Standard Specification for Mineral Fiber 

Hydraulic-Setting Thermal Insulating and 

Finishing Cement 

C533-09.................Standard Specification for Calcium Silicate 

Block and Pipe Thermal Insulation  

C534-08.................Standard Specification for Preformed Flexible 

Elastomeric Cellular Thermal Insulation in 

Sheet and Tubular Form 

C547-07.................Standard Specification for Mineral Fiber pipe 

Insulation  

C552-07.................Standard Specification for Cellular Glass 

Thermal Insulation 

C553-08.................Standard Specification for Mineral Fiber 

Blanket Thermal Insulation for Commercial and 

Industrial Applications 

C585-09.................Standard Practice for Inner  and Outer Diameters 

of Rigid Thermal Insulation for Nominal Sizes 

of Pipe and Tubing (NPS System) R (1998) 

C612-10.................Standard Specification for Mineral Fiber Block 

and Board Thermal Insulation 

C1126-04................Standard Specification for Faced or Unfaced 

Rigid Cellular Phenolic Thermal Insulation  

C1136-10................Standard Specification for Flexible, Low 

Permeance Vapor Retarders for Thermal 

Insulation 

D1668-97a (2006)........Standard Specification for Glass Fabrics (Woven 

and Treated) for Roofing and Waterproofing  

E84-10..................Standard Test Method for Su rface Burning 

Characteristics of Building  

Materials 

E119-09c ................Standard Test Method for Fire Tests of Building 

Construction and Materials  
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E136-09b................Standard Test Methods for B ehavior of Materials 

in a Vertical Tube Furnace at 750 degrees C 

(1380 F) 

E. National Fire Protection Association (NFPA):  

90A-09..................Standard for the Installati on of Air 

Conditioning and Ventilating Systems 

96-08...................Standards for Ventilation C ontrol and Fire 

Protection of Commercial Cooking Operations 

101-09..................Life Safety Code 

251-06..................Standard methods of Tests o f Fire Endurance of 

Building Construction Materials 

255-06..................Standard Method of tests of  Surface Burning 

Characteristics of Building Materials 

F. Underwriters Laboratories, Inc (UL): 

723.....................UL Standard for Safety  Test for Surface Burning 

Characteristics of Building Materials with 

Revision of 09/08 

G. Manufacturer’s Standardization Society of the Va lve and Fitting 

Industry (MSS): 

SP58-2009...............Pipe Hangers and Supports M aterials, Design, 

and Manufacture 

PART 2 - PRODUCTS  

 
2.1 CALCIUM SILICATE 

A. Preformed pipe Insulation: ASTM C533, Type I and  Type II with indicator 

denoting asbestos-free material. 

B. Premolded Pipe Fitting Insulation: ASTM C533, Ty pe I and Type II with 

indicator denoting asbestos-free material.  

C. Equipment Insulation: ASTM C533, Type I and Type  II 

D. Characteristics: 

 

Insulation Characteristics 

ITEMS TYPE I TYPE II 

Temperature, maximum degrees C 

(degrees F) 

649 (1200) 927 (1700) 

Density (dry), Kg/m 3 (lb/ ft3) 232 (14.5) 288 (18) 
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Thermal conductivity: 

Min W/ m K (Btu in/h ft 2 degrees F)@ 

mean temperature of 93 degrees C 

(200 degrees F) 

 

0.059 

(0.41) 

 

 

0.078 

(0.540) 

Surface burning characteristics: 

Flame spread Index, Maximum 

 

0 

 

0 

Smoke Density index, Maximum 0 0 

 

 

2.2 INSULATION FACINGS AND JACKETS 

A. Aluminum Jacket-Piping systems: ASTM B209, 3003 alloy, H-14 temper, 0.6 

mm (0.023 inch) minimum thickness with locking long itudinal joints. 

Jackets for elbows, tees and other fittings shall b e factory-fabricated 

to match shape of fitting and of 0.6 mm (0.024) inc h minimum thickness 

aluminum.  Fittings shall be of same construction a s straight run 

jackets but need not be of the same alloy.  Factory -fabricated 

stainless steel bands shall be installed on all cir cumferential joints. 

Bands shall be 13 mm (0.5 inch) wide on 450 mm (18 inch) centers. 

System shall be weatherproof if utilized for outsid e service. 

2.3 FIRESTOPPING MATERIAL 

 Other than pipe and duct insulation, refer to Sect ion 07 84 00 

FIRESTOPPING. 

2.4 FLAME AND SMOKE 

 Unless shown otherwise all assembled systems shall  meet flame spread 25 

and smoke developed 50 rating as developed under AS TM, NFPA and UL 

standards and specifications. See paragraph 1.3 "Qu ality Assurance". 

PART 3 - EXECUTION 

3.1 GENERAL REQUIREMENTS  

A. Required pressure tests of piping joints and con nections shall be 

completed and the work approved by the COR for appl ication of 

insulation. Surface shall be clean and dry with all  foreign materials, 

such as dirt, oil, loose scale and rust removed.  

B. Except for specific exceptions, insulate entire specified equipment, 

piping (pipe, fittings, valves, accessories). Insul ate each pipe 

individually. Do not use scrap pieces of insulation  where a full length 

section will fit.  
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C. Insulation materials shall be installed in a fir st class manner with 

smooth and even surfaces, with jackets and facings drawn tight and 

smoothly cemented down at all laps. Insulation shal l be continuous 

through all sleeves and openings.  

E. Insulation on hot piping and equipment shall be terminated square at 

items not to be insulated, access openings and name plates. Cover all 

exposed raw insulation with white sealer or jacket material.  

F. Protect all insulations outside of buildings wit h aluminum jacket using 

lock joint or other approved system for a continuou s weather tight 

system.  Access doors and other items requiring mai ntenance or access 

shall be removable and sealable. 

G. Apply insulation materials subject to the manufa cturer's recommended 

temperature limits. Apply adhesives, mastic and coa tings at the 

manufacturer's recommended minimum coverage. 

H. Elbows, flanges and other fittings shall be insu lated with the same 

material as is used on the pipe straights.  

I. Firestop Pipe insulation: 

1. Provide firestopping insulation at fire and smok e barriers through 

penetrations. Fire stopping insulation shall be UL listed as defines 

in Section 07 84 00, FIRESTOPPING. 

2. Pipe penetrations requiring fire stop insulation  including, but not 

limited to the following: 

A. Fire partitions 

3.2 INSULATION INSTALLATION 

Calcium Silicate: 

1. Engine Exhaust Insulation for Emergency Generato r and Diesel Driven 

Fire Pump: Type II, Class D, 65 mm (2 1/2 inch) nom inal thickness. 

Cover exhaust completely from engine through roof o r wall 

construction, including muffler.  Secure with 16 AW G galvanized 

annealed wire or 0.38 x 12 mm 0.015 x 1/2 IN wide g alvanized bands 

on 300 mm 12 IN maximum centers.  Anchor wire and b ands to welded 

pins, clips or angles.  Apply 25 mm 1 IN hex galvan ized wire over 

insulation.  Fill voids with 6 mm 1/4 IN insulating  cement. 

 

 

 

- - - E N D - - - 
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SECTION 23 31 00  
HVAC DUCTS AND CASINGS  

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Ductwork and accessories for HVAC including the following:  

1. Supply air, return air, outside air, exhaust, ma ke-up air, and relief 

systems.    

B. Definitions:  

1. SMACNA Standards as used in this specification m eans the HVAC Duct 

Construction Standards, Metal and Flexible.  

2. Seal or Sealing: Use of liquid or mastic sealant , with or without 

compatible tape overlay, or gasketing of flanged jo ints, to keep air 

leakage at duct joints, seams and connections to an  acceptable 

minimum.  

3. Duct Pressure Classification: SMACNA HVAC Duct C onstruction 

Standards, Metal and Flexible.  

4. Exposed Duct: Exposed to view in a finished room ,  exposed to 

weather.  

1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING.  

B. Section 23 05 11, COMMON WORK RESULTS FOR HVAC.   

1.3 QUALITY ASSURANCE  

A. Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC.  

B. Fire Safety Code: Comply with NFPA 90A.  

C. Duct System Construction and Installation: Refer enced SMACNA Standards 

are the minimum acceptable quality. 

D. Duct Sealing, Air Leakage Criteria, and Air Leak age Tests: Ducts shall 

be sealed as per duct sealing requirements of SMACN A HVAC Air Duct 

Leakage Test Manual for duct pressure classes shown  on the drawings. 

E. Duct accessories exposed to the air stream, such  as dampers of all types 

(except smoke dampers) and access openings, shall b e of the same 

material as the duct or provide at least the same l evel of corrosion 

resistance.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT DATA, 

and SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Rectangular ducts:  
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a. Schedules of duct systems, materials and selecte d SMACNA 

construction alternatives for joints, sealing, gage  and 

reinforcement.  

b. Sealants and gaskets.  

c. Access doors.  

2. Flexible connections. 

3. Motorized Dampers: 

 a. Dampers 

 b. Actuators  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American Society of Civil Engineers (ASCE): 

ASCE7-05................Minimum Design Loads for Bu ildings and Other 

Structures  

C. American Society for Testing and Materials (ASTM ):  

A167-99(2009)...........Standard Specification for Stainless and 

Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet, and Strip  

A653-09.................Standard Specification for Steel Sheet, 

Zinc-Coated (Galvanized) or Zinc-Iron Alloy 

coated (Galvannealed) by the Hot-Dip process 

A1011-09a...............Standard Specification for Steel, Sheet and 

Strip, Hot rolled, Carbon, structural, High-

Strength Low-Alloy, High Strength Low-Alloy with 

Improved Formability, and Ultra-High Strength 

B209-07.................Standard Specification for Aluminum and 

Aluminum-Alloy Sheet and Plate 

C1071-05e1..............Standard Specification for Fibrous Glass Duct 

Lining Insulation (Thermal and Sound Absorbing 

Material) 

E84-09a.................Standard Test Method for Su rface Burning 

Characteristics of Building Materials 

D. National Fire Protection Association (NFPA):  

90A-09..................Standard for the Installati on of Air 

Conditioning and Ventilating Systems  

96-08...................Standard for Ventilation Co ntrol and Fire 

Protection of Commercial Cooking Operations 
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E. Sheet Metal and Air Conditioning Contractors Nat ional Association 

(SMACNA):  

2nd Edition – 2005......HVAC Duct Construction Stan dards, Metal and    

Flexible  

1st Edition - 1985......HVAC Air Duct Leakage Test Manual  

6th Edition – 2003......Fibrous Glass Duct Construc tion Standards  

F. Underwriters Laboratories, Inc. (UL):  

181-08..................Factory-Made Air Ducts and Air Connectors  

555-06 .................Standard for Fire Dampers  

555S-06 ................Standard for Smoke Dampers 

PART 2 - PRODUCTS  

2.1 DUCT MATERIALS AND SEALANTS  

A. General: Except for systems specified otherwise,  construct ducts, 

casings, and accessories of galvanized sheet steel,  ASTM A653, coating 

G90; or, aluminum sheet, ASTM B209, alloy 1100, 300 3 or 5052. 

B. Joint Sealing: Refer to SMACNA HVAC Duct Constru ction Standards, 

paragraph S1.9.  

1. Sealant: Elastomeric compound, gun or brush grad e, maximum 25 flame 

spread and 50 smoke developed (dry state) compounde d specifically for 

sealing ductwork as recommended by the manufacturer . Generally 

provide liquid sealant, with or without compatible tape, for low 

clearance slip joints and heavy, permanently elasti c, mastic type 

where clearances are larger. Oil base caulking and glazing compounds 

are not acceptable because they do not retain elast icity and bond.  

2. Tape: Use only tape specifically designated by t he sealant 

manufacturer and apply only over wet sealant. Press ure sensitive tape 

shall not be used on bare metal or on dry sealant.  

3. Gaskets in Flanged Joints: Soft neoprene.  

C. Approved factory made joints may be used.  

2.2 DUCT CONSTRUCTION AND INSTALLATION  

A. Regardless of the pressure classifications outli ned in the SMACNA 

Standards, fabricate and seal the ductwork in accor dance with the 

following pressure classifications:   

B. Duct Pressure Classification:  

 0 to 50 mm (2 inch)    

C. Seal Class: Exhaust ducting connecting the gener ator radiator to the 

exhaust louver may be seal class C. 

D. Duct Hangers and Supports: Refer to SMACNA Stand ards Section IV.  
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2.3 DUCT ACCESS DOORS, PANELS AND SECTIONS  

A. Provide access doors, sized and located for main tenance work, upstream, 

in the following locations:  

1. Each automatic control damper.  

B. Openings shall be 300 mm by 300 mm (12 inch by 1 2 inch) minimum where 

possible. Transparent shatterproof covers are prefe rred for uninsulated 

ducts.  

1. For rectangular ducts: Refer to SMACNA HVAC Duct  Construction 

Standards (Figure 2-12).  

2.4 FLEXIBLE DUCT CONNECTIONS  

 Where duct connections are made to fans or equipme nt, install a 

non-combustible flexible connection of 822 g (29 ou nce) neoprene coated 

fiberglass fabric approximately 150 mm (6 inches) w ide. For connections 

exposed to sun and weather provide hypalon coating in lieu of neoprene. 

Burning characteristics shall conform to NFPA 90A. Securely fasten 

flexible connections to round ducts with stainless steel or zinc-coated 

iron draw bands with worm gear fastener. For rectan gular connections, 

crimp fabric to sheet metal and fasten sheet metal to ducts by screws 50 

mm (2 inches) on center. Fabric shall not be stress ed other than by air 

pressure. Allow at least 25 mm (one inch) slack to insure that no 

vibration is transmitted.  

2.5 MOTORIZED DAMPERS 

A. Fail Safe Operation: Control dampers shall provi de "fail safe" operation 

in either the normally open or normally closed posi tion as required for 

the generator operation. 

B. Spring Ranges: Range as required for system sequ encing and to provide 

tight shut-off. 

C. Power Operated Control Dampers: Factory fabricat ed, balanced type 

dampers, opposed blade and gasketed. 

1. Leakage: Except as specified in subparagraph 2 b elow, maximum leakage 

in closed position shall not exceed 7 L/S (15 CFMs)  differential 

pressure for outside air and exhaust dampers and 20 0 L/S/ square 

meter (40 CFM/sq. ft.) at 50 mm (2 inches) differen tial pressure for 

other dampers. 

2. Frame shall be galvanized steel channel with sea ls as required to 

meet leakage criteria. 

3. Blades shall be galvanized steel or aluminum, 20 0 mm (8 inch) maximum 

width, with edges sealed as required.  

4. Bearing shall be nylon, bronze sleeve or ball ty pe. 
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5. Hardware shall be zinc-plated steel. Connected r ods and linkage shall 

be non-slip. Working parts of joints shall be brass , bronze, nylon or 

stainless steel. 

D. Damper Operators and Relays: 

1.  Electric operator shall provide full control of dam pers. A linkage 

and pushrod shall be furnished for mounting the act uator on the 

damper frame internally in the duct or externally i n the duct or 

externally on the duct wall, or shall be furnished with a direct-

coupled design.  Metal parts shall be aluminum, mil l finish 

galvanized steel, or zinc plated steel or stainless  steel.  Provide 

actuator heads which allow for electrical conduit a ttachment.  The 

motors shall have sufficient closure torque to allo w for complete 

closure of damper under pressure.  Provide multiple  motors as 

required to achieve sufficient close-off torque. 

 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Comply with provisions of Section 23 05 11, COMM ON WORK RESULTS FOR 

HVAC, particularly regarding coordination with othe r trades and work in 

existing buildings.  

B. Fabricate and install ductwork and accessories i n accordance with 

referenced SMACNA Standards:  

1. Drawings show the general layout of ductwork and  accessories but do 

not show all required fittings and offsets that may  be necessary to 

connect ducts to equipment, etc., and to coordinate  with other 

trades. Fabricate ductwork based on field measureme nts. Provide all 

necessary fittings and offsets at no additional cos t to the 

government. Coordinate with other trades for space available and 

relative location of equipment. Duct sizes on the d rawings are inside 

dimensions which shall be altered by Contractor to other dimensions 

with the same air handling characteristics where ne cessary to avoid 

interferences and clearance difficulties.  

2. Provide duct transitions, offsets and connection s to equipment in 

accordance with SMACNA Standards, Section II. Provi de streamliner, 

when an obstruction cannot be avoided and must be t aken in by a duct. 

Repair galvanized areas with galvanizing repair com pound.  

3. Provide bolted construction and tie-rod reinforc ement in accordance 

with SMACNA Standards.  

C. Install duct hangers and supports in accordance with SMACNA Standards, 

Chapter 4.  
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D. Damper Actuators: 

a. Mount and link damper actuators according to man ufacturer’s 

written instructions. 

b. Check operation of damper/actuator combination t o confirm that 

actuator modulates damper smoothly throughout strok e to both open 

and closed position. 

c. Check operation of valve/actuator combination to  confirm that 

actuator modulates valve smoothly in both open and closed 

position.  

E. Seal openings around duct penetrations of floors  and fire rated 

partitions with fire stop material as required by N FPA 90A.  

F. Protection and Cleaning: Adequately protect equi pment and materials 

against physical damage. Place equipment in first c lass operating 

condition, or return to source of supply for repair  or replacement, as 

determined by COR. Protect equipment and ducts duri ng construction 

against entry of foreign matter to the inside and c lean both inside and 

outside before operation and painting.  

3.2 OPERATING AND PERFORMANCE TESTS 

 Refer to Section 23 05 11, COMMON WORK RESULTS FOR  HVAC. 

- - - E N D - - - 
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SECTION 26 0100 

BASIC ELECTRICAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A.  Drawings and general provisions of Contract, includ ing General and 

Supplementary Conditions and Division 1 Specificati on Sections, apply 

to this and the other sections of Division 26. 

B.  This section is a Division 26 Common Work Results f or Electrical 

section, and is a part of each Division 26 Section.  

C.  Requirements of the following Division 26 Sections apply to this 

section: 

1.  Common Work Results for Electrical. 

1.2 SUMMARY 

A.This Section includes general administrative and procedural requirements 

for electrical installations.  The following admini strative and 

procedural requirements are included in this Sectio n to expand the 

requirements specified in Division 1 - reference in dividual sections 

for further expansion of these requirements: 

1.  Pre-Construction Meeting. 

2.  Abbreviations and Definitions. 

3.  Permits, Codes, and Inspections. 

4.  Utilities. 

5.  Visiting Premises. 

6.  Submittals. 

7.  Project Drawings and Specifications. 

8.  Cooperation and Coordination with Other Trades.  

9.  Space Priority. 

10. Product Listing. 

11. Nameplate Data. 

12. Record Documents. 

13. Maintenance Manuals. 

14. Warranty. 

15. Performance of Equipment. 

16. Delivery, Storage and Handling. 

17. Sequence of Work. 

18. Rough-ins. 

19. Electrical Installations. 
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20. Cutting and Patching. 

21. Cleaning. 

22. Testing. 

23. Instructions to the Owner. 

1.3 ABBREVIATIONS AND DEFINITIONS 

A. General:  Utilize the following abbreviations an d definitions for 

discernment within the Drawings and Specifications.  

 

1.  Abbreviations: 

ANSI American National Standards Institute. 

ASA American Standards Association. 

ASTM American Society of Testing Materials. 

CBM Certified Ballast Manufacturers. 

E.C. Electrical Contractor. 

EIA Electronic Industries Association. 

ETL Electrical Testing Laboratories, Inc. 

G.C. General Contractor. 

HVAC Heating, Ventilating, Air Conditioning Contrac tor. 

ICEA International Cable Engineers Association. 

IEEE Institute of Electrical and Electronics Engine ers. 

IES Illuminating Engineering Society. 

NEC National Electrical Code. 

NEMA National Electrical Manufacturers Association.  

NFPA National Fire Protection Association. 

O.E.M. Original Equipment Manufacturer. 

OSHA Occupational Safety and Health Admin. 

P.C. Plumbing Contractor. 

UL Underwriter’s Laboratories, Inc. 

1.4 DEFINITIONS 

A. PROVIDE means to furnish, place, erect, connect,  test and turn over 

to Owner, complete and ready for the regular operat ion, the 

particular work referred to. 

B.  INSTALL means to join, unite, fasten, link, attach,  set up or 

otherwise connect together before testing and turni ng over to 

Owner, complete and ready for regular operation, th e particular 

work referred to. 

C.  FURNISH means to supply all materials, labor, equip ment, testing 
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apparatus, controls, tests, accessories and all oth er items 

customarily required for the proper and complete ap plication for the 

particular work referred to. 

D.  WIRING means the inclusion of all raceways, fitting s, conductors, 

connectors, tape, junction and outlet boxes, connec tions, splices, 

and all other items necessary and/or required in co nnection with 

such work. 

E.  CONDUIT means the inclusion of all fittings, hanger s, supports, 

sleeves, etc. 

F.  AS DIRECTED means as directed by the Contracting Of ficer 

Representative (COR)  or their representative. 

G.  CONCEALED means embedded in masonry or other constr uction, installed 

behind wall furring or within double partitions or installed within 

hung ceilings. 

H.  ACCEPTED means as accepted by the Contracting Offic er Representative 

(COR)  or their representative. 

I.  APPROVED means as approved by the Contracting Offic er Representative 

(COR)  or their representative. 

J.  EQUAL means equivalent as approved by the Contracti ng Officer 

Representative (COR)  or their representative. 

K.  CONTRACTOR as stated herein shall mean Electrical C ontractor. 

1.5 PERMITS, CODES, AND INSPECTIONS 

A.  General:  Contractor shall obtain and pay for all p ermits and 

inspections required by laws, ordinances, rules, an d regulations 

having jurisdiction for work included under this Co ntract, and 

shall submit approval certificates to the Contracti ng Officer 

Representative (COR) . 

B.  Codes:  The electrical installation shall comply fu lly with all 

local, county, and state laws, ordinances and regul ations applicable 

to electrical installations. 

C.  The Electrical installation shall be in compliance with the 

requirements of the latest revisions of: 

 

1.  Occupational Safety and Health Act (OSHA). 

2.  Institution of Electrical and Electronic Engine ers (IEEE). 

3.  National Electric Code (NEC). 

4.  National Electrical Safety Code (NESC). 
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5.  National Board of Fire Underwriter's (NBFU). 

6.  Authority having Jurisdiction. 

7.  Underwriter's Laboratories, Inc. (UL). 

8.  National Electrical Manufacturer's Association (NEMA). 

9.  National Electrical Contractors Association (NE CA). 

10. National Safety Code. 

11. Legislative Act 235 (1965) - Handicapped. 

12. Legislative Act 287 (1974) - Excavation. 

13. International Building Code (IBC) 2009. 

14. Americans with Disabilities Act (ADA). 

15. All local codes and ordinances in effect and ha ving 

jurisdiction. 

17. All approved published instructions set forth b y equipment 

manufacturers. 

D.  Submit certificates issued by approved authorized a gencies to 

indicate conformance of all work with the above req uirements, as well 

as any additional certificates as may be required f or the performance 

of this contract work. 

E.  Should any change in Drawings or Specifications be required to comply 

with governmental regulations, the Contractor shall  notify 

Contracting Officer Representative (COR)  prior to execution of the 

work.  The work shall be carried out according to t he requirements of 

such code in accordance with the instruction of the  Contracting 

Officer Representative (COR)  and at no additional cost to the Owner. 

1.6 VISITING PREMISES 

A. General:  The Bidder shall visit the project sit e before submitting 

their bid, in order to familiarize themselves with existing 

conditions that may affect their work.  It is the C ontractor's 

responsibility to analyze existing conditions.  Suf ficient 

allowances shall be provided in the Contractor's bi d to cover work, 

due to existing conditions, that will be required t o complete this 

contract work. 

B.  By submission of a bid, the Contractor is attesting  that responsible 

personnel did in fact visit the site during the bid ding period and 

verified all existing pertinent conditions. 

C.  Contractor shall verify all measurements and dimens ions at the site 

prior to submitting a bid. 



VA Project No.528A6-16-614EM  Bath VAMC          
AE Works Project No. 16036  Replace Generator, Buil ding 78  
  100% Construction Documents 
 

BASICAL ELECTRICAL REQUIREMENTS 
26 01 00 - 5  

1.7 PROJECT DRAWINGS AND SPECIFICATIONS 

A. Contractor shall carefully examine the Drawings and Specifications 

of all trades and report all discrepancies to the C ontracting 

Officer Representative (COR)  in writing to obtain corrective 

action.  No departures from the Contract Documents will be made 

without prior written approval from the Contracting  Officer 

Representative (COR) . 

B.  Questions or disputes regarding the intent or meani ng of Contract 

Documents shall be resolved by the interpretation o f the Contracting 

Officer Representative (COR) .  The Contracting Off icer 

Representative (COR) 's interpretation is final and  binding. 

C.  The Drawings and Specifications are not intended to  define all 

details, finish materials, and special construction  that may be 

required or necessary.  The Contractor shall provid e all 

installations complete and adequate as implied by t he project 

documents. 

D.  Drawings are diagrammatic only and do not show exac t routes and 

locations of equipment and associated wiring.  The Contractor shall 

verify the work of all other trades and shall arran ge their work to 

avoid conflicts.  In the event of a conflict, the C ontractor shall 

obtain corrective action from the Contracting Offic er Representative 

(COR) . 

E.  All work shall be considered new, unless noted othe rwise. 

1.8 COOPERATION AND COORDINATION WITH OTHER TRADES 

A.  This Electrical Contractor must cooperate completel y and coordinate 

work with the Contractors of other trades providing  equipment under 

this division and other divisions of the specificat ions.   

B.  Coordinate the location of each and every electrica l panel, pullbox, 

transfer switch, ect. with the Contracting Officer Representative 

(COR)  before rough-in.  The above required floor p lans shall be 

reviewed and approved by the Owner and Contracting Officer 

Representative (COR), and shall be signed by both t he Owner and the 

Contracting Officer Representative (COR) . 

C.  Individual trade interference drawings may be used as shop drawings 

and/or as record drawings at the completion of the project. 

1.9 COORDINATION OF THE WORK 

A.  Certain materials will be provided by other trades.   Examine the 
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contract documents to ascertain these requirements.  

B.  Carefully check space requirements with the existin g conditions and 

the physical confines of the area to insure that al l material can be 

installed in the spaces allotted there to including  finished 

suspended ceilings.  Make modifications there to as  required. 

C.  Transmit to other trades all information required f or work to be 

provided under their respective sections in ample t ime for 

installation. 

D.  Where ever work interconnects with work of other tr ades, coordinate 

with other trades to insure that all trades have th e information 

necessary so that they may properly install all the  necessary 

connections and equipment.  Identify all items of w ork that require 

access so that the ceiling trade will know where to  install access 

doors and panels. 

E.  Due to the type of the installation, a fixed sequen ce of operation is 

required to properly install the complete systems.  Coordinate, 

project and schedule work with the Contracting Offi cer Representative 

(COR) in accordance with the construction sequence.  

F.  The locations of panels and other equipment indicat ed on the Drawings 

are approximately correct, but they are understood to be subject to 

such revision as may be found necessary or desirabl e at the time the 

work is installed. 

G.  Exercise particular caution with reference to the l ocation of panels 

and have precise and definite locations approved by  the Engineer 

before proceeding with the installation. 

H.  The Drawings show only the general run of raceways and approximate 

location of outlets. Any significant changes in loc ation of outlets, 

cabinets, etc., necessary in order to meet field co nditions shall be 

brought to the immediate attention of the Contracti ng Officer 

Representative (COR) and receive his approval befor e such alterations 

are made.  All such modifications shall be made wit hout additional 

cost to the VAMC. 

I.  Obtain from the Contracting Officer Representative (COR) in the field 

the location of such devices or equipment not defin itely located on 

the Drawings. 

J.  Circuit "tags" in the form of arrows are used where  shown to indicate 

the home runs of raceways to electrical distributio n points.  These 
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tags show the circuits in each home run and the pan el designation.  

Show the actual circuit numbers on the finished rec ord tracing and on 

panel directory card.  Where circuiting is not indi cated, Electrical 

Contractor must provide required circuiting in acco rdance with the 

loading indicated on the drawings and/or as directe d. 

K.  The Drawings generally do not indicate the exact nu mber wires in each 

conduit for the branch circuit wiring of fixtures, and outlets, or 

the actual circuiting.  Provide the correct wire si ze and quantity as 

required by the indicated circuiting and/or circuit  numbers indicated 

and control wiring diagrams, if any, specified volt age drop or 

maximum distance limitations, and the applicable re quirements of the 

NEC. 

L.  Adjust location of conduits, panels, equipment, pul l boxes, fixtures, 

etc. to accommodate the work to prevent interferenc es, both 

anticipated and encountered.  Determine the exact r oute and location 

of each raceway prior to installation. 

M.  Contractor shall furnish services of an experienced  Superintendent, 

who shall be in constant charge of all work, and wh o shall coordinate 

his work with the work of other trades.  No work sh all be installed 

before coordinating with other trades. 

1.10 SPACE PRIORITY 

A. Ensure equitable use of available space for mate rials and equipment 

installed above ceilings.  Allocate space in the or der of priority as 

listed below.  Items are listed in the order of pri ority, with items 

of equal importance listed under a single priority number. 

 

1.  Gravity flow piping systems. 

2.  Vent piping systems. 

3.  Ceiling recessed lighting fixtures. 

4.  Concealed air terminal units, fans. 

5.  Air duct systems. 

6.  Sprinkler systems piping. 

7.  Forced flow piping systems. 

8.  Electrical conduit, wiring, control wiring. 

B.  Order of priority does not dictate installation seq uence.  

Installation sequence shall be as mutually agreed b y all affected 

trades. 
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C.  Change in order of priority is permissible by mutua l agreement of all 

affected trades. 

D.  The work of a particular trade shall not infringe u pon the allocated 

space of another trade without permission of the Co ntractor for the 

affected trade. 

E.  The work of a particular trade shall not obstruct a ccess for 

installation, operation and maintenance of the Work , materials and 

equipment of another trade. 

1.11 NAMEPLATE DATA 

A. Provide permanent operational data nameplate on each item of power 

operated equipment, indicating manufacturer, produc t name, model 

number, serial number, capacity, operating and powe r 

characteristics, labels of tested compliances, and similar essential 

data.  Locate nameplate in an accessible location. 

1.12  OMISSIONS FROM THE DRAWINGS 

A.  Should a Bidder find discrepancies in or omissions from the drawings 

or specifications or be in doubt as to their meanin g, they shall 

notify the Contracting Officer Representative (COR)  before submitting 

their proposal.  The Contracting Officer Representa tive (COR) will in 

turn, send written instructions to all Bidders.  Ne ither the 

Contracting Officer Representative (COR) nor the De sign Professional  

will be responsible for oral instructions.  If the Contractor fails 

to comply with this requirement, they shall accept the Engineer's 

interpretation as to the intended meaning of the dr awings and 

specifications. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Major items of equipment shall have manufacturer 's name, address, and 

catalog number on a plate securely attached in a co nvenient place.  

All equipment or apparatus of any one (1) system mu st be the product 

of one (1) manufacturer, or approved equivalent pro ducts of a number 

of manufacturer's that are suitable for use in a un ified system. 

B. All materials and equipment for which Underwrite r's Laboratories have 

established standards shall bear a UL label of appr oval. 

C.In all cases where a device, function or item of equipment is herein 

referred to in the singular, such reference shall a pply to as many 

such items as are required to complete the installa tion. 
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D. All listed materials and equipment shown on draw ings and/or specified 

herein, are indicative of complete and whole units and shall be 

furnished as such. 

E. Comply with manufacturer's printed instructions and recommendations 

as minimum criteria for the installation of equipme nt. 

F.  All materials and equipment provided under this Con tract shall be 

completely satisfactory and acceptable in operation , performance and 

capacity.  No approval, either verbal or written, o f any drawing, 

descriptive data or samples of such materials, equi pment and/or 

appurtenances, shall relieve this Contractor of his  responsibility to 

turn over all items in perfect working order at com pletion of the 

work. 

PART 3- EXECUTION 

3.1 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products to the project properly identif ied with names, model 

numbers, types, grades, compliance labels, and othe r information 

needed for distinct identification; adequately pack aged and protected 

to prevent damage during shipment, storage and hand ling. 

B.Store equipment and materials at the site, unless  off-site storage is 

authorized in writing.  Protect stored equipment an d materials from 

damage. 

C.Coordinate deliveries of electrical materials and  equipment to 

minimize construction site congestion.  Limit each shipment of 

materials and equipment to the items and quantities  needed for the 

smooth and efficient flow of installations. 

3.2 SEQUENCE OF WORK 

A. Construct work in a sequence in accordance with Division 1. 

3.3 ROUGH-IN 

A. Obtain written approval of locations of all elec trical devices from 

the Contracting Officer Representative (COR) prior to rough-in.  The 

Contracting Officer Representative (COR) reserves t he right to move 

any or all electrical devices prior to rough-in, at  no additional 

cost. 

B.  Verify final locations for rough-ins with field mea surements and with 

the requirements of the actual equipment to be conn ected. 

C.  Refer to equipment specifications in Divisions 2 th rough 33 for rough-

in requirements. 
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D.  Contractor shall obtain detailed and specific infor mation regarding 

location of all equipment.  Final locations may dif fer from those 

indicated on drawings.  Work improperly placed beca use of Contractor's 

failure to obtain this information shall be relocat ed and reinstalled 

as directed, without additional costs to the Contra ct. 

E.  The design shall be subject to such revisions as ma y be necessary to 

overcome building obstructions.  No charges shall b e made in location 

of equipment without prior written approval. 

F.  Door swings may vary from plans.  Make note of actu al door swings at 

time of rough-in.  Do not install switches or other  items behind the 

swing of any door. 

G.  Rough-ins for devices in concrete block walls shall  be installed level 

and plumb.  Devices adjacent to each other shall be  installed at the 

same elevation.  Saw cut openings to the size requi red, such that 

oversized coverplates are not required. 

3.4 INSTALLATIONS 

A.  General:  Sequence, coordinate, and integrate the v arious elements 

of electrical systems, materials, and equipment.  C omply with the 

following requirements: 

 

1. Coordinate electrical systems, equipment, and ma terials 

installation with other building components. 

2. Verify all dimensions by field measurements. 

3. Arrange for chases, slots, and openings in other  building 

components during progress of construction, to allo w for 

electrical installations. 

4. Coordinate the installation of required supporti ng devices and 

sleeves to be set in poured-in-place concrete and o ther 

structural components, as they are constructed. 

5. Sequence, coordinate, and integrate installation s of electrical 

materials and equipment for efficient flow of the W ork.  Give 

particular attention to large equipment requiring p ositioning 

prior to closing in the building. 

6. Where mounting heights are not detailed or dimen sioned, install 

systems, materials, and equipment to provide the ma ximum headroom 

possible. 

7. Coordinate connection of electrical systems with  exterior 
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underground and overhead utilities and services.  C omply with 

requirements of governing regulations, franchised s ervice 

companies, and controlling agencies.  Provide requi red connection 

for each service. 

8. Install systems, materials, and equipment to con form with 

approved submittal data, including coordination dra wings, to 

greatest extent possible.  Conform to arrangements indicated by 

the Contract Documents, recognizing that portions o f the Work are 

shown only in diagrammatic form.  Where coordinatio n requirements 

conflict with individual system requirements, refer  conflict to 

the Contracting Officer Representative (COR) . 

9. Install systems, materials, and equipment level and plumb, 

parallel and perpendicular to other building system s and 

components. 

10. Coordinate the cutting and patching of building  components to 

accommodate installation of electrical equipment an d materials. 

11.Coordinate the installation of electrical materi als and equipment 

above existing ceilings with suspension system, exi sting 

mechanical equipment and systems, and existing stru ctural 

components. 

12.Install electrical equipment to facilitate servi cing, 

maintenance, and repair or replacement of equipment  components.  

Connect equipment for ease of disconnecting, with m inimum of 

interference with other installations. 

13.Install access panel or doors where units are co ncealed behind 

finished surfaces.  Access panels and doors are spe cified in 

Division 26 Section Common Work Results for Electri cal. 

14.Install systems, materials, and equipment giving  right-of-way 

priority to systems required to be installed at a s pecified 

slope. 

3.5 EQUIPMENT ACCESSORIES 

A.  Establish sizes and location of the various concret e bases required.  

Coordinate with General Contractor and provide all necessary anchor 

bolts together with templates for holding these bol ts in position. 

B.  Provide supports, hangers and auxiliary structural members required 

for support of the work. 

C.  Furnish and set all sleeves for passage of raceways  through 
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structural, masonry and concrete walls and floors a nd elsewhere as 

will be required for the proper protection of each raceway and 

passing through building surfaces. 

D.  Wall-mounted equipment may be directly secured to w all by means of 

steel bolts.  Maintain at least 1" air space betwee n equipment and 

supporting wall.  Groups or arrays of equipment may  be mounted on 

adequately sized steel angles, channels, or bars.  Prefabricated 

steel channels providing a high degree of mounting flexibility may 

be used for mounting arrays of equipment. 

3.6 CUTTING AND PATCHING 

A.  General:  Perform cutting and patching in accordanc e with Division 

1.  In addition to the requirements specified in Di vision 1, the 

following requirements apply: 

 

1. Perform cutting, fitting, and patching of electr ical equipment 

and materials required to: 

a.  Uncover Work to provide for installation of ill-tim ed Work. 

b.  Remove and replace defective Work. 

c.  Remove and replace Work not conforming to requireme nts of the 

Contract Documents. 

d.  Remove samples of installed Work as specified for t esting. 

e.  Install equipment and materials in existing structu res. 

f.  Upon written instructions from the Contracting Offi cer 

Representative (COR) , uncover and restore Work to provide 

for Contracting Officer Representative (COR)  obser vation of 

concealed Work. 

2.  Cut, remove, and legally dispose of selected electr ical 

equipment, components, and materials as indicated, including but 

not limited to removal of electrical items indicate d to be 

removed and items made obsolete by the new Work. 

3.  Protect the structure, furnishings, finishes, and a djacent 

materials not indicated or scheduled to be removed.  

4.  Provide and maintain temporary partitions or dust b arriers 

adequate to prevent the spread of dust and dirt to adjacent 

areas. 

5.  Protection of Installed Work:  During cutting and p atching 

operations, protect adjacent installations. 
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6.  Arrange and pay for repairs required to restore oth er work, 

because of damage caused as a result of electrical installations. 

7.  No additional compensation will be authorized for c utting and 

patching work that is necessitated by ill-timed, de fective or 

non-conforming installations. 

8.  Patch all finished surfaces and building components  using new 

materials specified for the original installation a nd experienced 

Installers.  For Installers' qualifications refer t o the 

materials and methods required for the surface and building 

components being patched. 

a.  Refer to Division 1 for definition of experienced 

"Installer." 

3.7 CLEANING 

A. Refer to Division 1 for general requirements for  final cleaning. 

B.  Clean all light fixtures, lamps and lenses prior to  final 

acceptance.  Replace all inoperative lamps. 

3.8 DEBRIS 

A.  Debris resulting from work under this Contract, sha ll all be removed 

promptly from the premises by this Contractor.  

B.  Remove all dead wire and associated raceway resulti ng from work 

under this contract. 

3.9 TESTING 

A.  Contractor, at his own expense, shall make any test s directed by an 

inspection authority or by the Contracting Officer Representative 

(COR)  and shall provide all equipment, instruments  and materials to 

make such tests. 

B. All overload devices, including equipment furnis hed under other 

contracts, shall be set and adjusted to suit load c onditions. 

C.  Unless otherwise approved, all connections shall be  made and all 

components shall be in place, complete and operatio nal, at time of 

final inspection and tests. 

D.  Time of such tests, the manner in which they are ma de and the 

results of the tests, shall be subject to approval.  

E.  Upon completion of work, all component parts, both singularly and as 

a whole, shall be set, calibrated, adjusted and lef t in satisfactory 

operating condition to suit load conditions, by mea ns of instruments 

furnished by the Contractor. 
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F.  Complete testing of equipment and systems shall be provided 

throughout this project. 

G.  Industry standards shall apply except as otherwise specified. 

H.  Provide all labor, premium labor and materials requ ired by shop and 

field testing as specified in the Contract Document s and as required 

by the authorities having jurisdiction. 

I.  Notify the Contracting Officer Representative (COR)   seven (7) days 

prior to the testing dates.  Upon completion of a t est, a statement 

of certification shall be forwarded to the Contract ing Officer 

Representative (COR)  for their approval. 

J.  Conduct tests at a time agreeable to the Contractin g Officer 

Representative (COR) .  Provide premium labor as ne cessary. 

K.  Products which are found defective or do not pass s uch tests shall 

be removed and replaced at the Contractor's expense .  Tests shall be 

repeated. 

3.10 FIRE STOPS 

A.  Openings for electrical equipment penetrating a fir e rated floor, 

wall or ceiling, shall be resealed as required by C ode.  Install 

fire rated sealant equal to or greater than the fir e rating of the 

penetrated surface. 

3.11 WATERPROOFING 

A.  Avoid, if possible, the penetration of any waterpro of membranes such 

as roofs, machine room floors, basement walls and t he like.  If such 

penetration is necessary, perform it prior to the w aterproofing and 

furnish all sleeves or pitch-pockets required. 

B.  If Contractor penetrates any walls or surfaces afte r they have been 

waterproofed, they shall restore the waterproof int egrity of that 

surface at their own expense and as directed by the  Contracting 

Officer Representative (COR) . 

C.  Contractor shall advise the Contracting Officer Rep resentative (COR)  

and obtain written permission before penetrating an y waterproof 

membrane, even where such penetration is shown on t he drawings.  

Such work shall be performed in such a manner as to  maintain any 

warranties in place. 

3.12 CONSTRUCTION PROGRESS AND NOTIFICATION 

A.  The Contractor shall notify, in writing, the Owner and the Engineer 

of construction progress.  At a minimum, the Contra ctor shall notify 
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at the 50% rough in of conduit, prior to enclosing or burying, and 

at “punch list” time lines. 

- - - E N D - - - 
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SECTION 26 0200 

QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A.  Contractors Guarantee. 

B.  Materials, Workmanship, and Methods. 

C.  Control of Installation. 

1.2 CONTRACTORS GUARANTEE 

A.  The Electrical Contractor shall guarantee for a per iod of one (1) year 

from the date of acceptance of the job that all equ ipment, material, 

and labor furnished by them are free from defects.  Any defects in 

material and workmanship shall be corrected by the Electrical 

Contractor without further expense to the Owner.  A ll items specified 

to have a longer warrantee shall be guaranteed for that longer period.  

Controls shall have a two (2) year guarantee on par ts and labor. 

PART 2 - PRODUCTS -NOT USED 

PART 3 - EXECUTION 

3.1 CONTROL OF INSTALLATION 

A.  Monitor quality control over suppliers, manufacture rs, products, 

services, site conditions, and workmanship, to prod uce Work of 

specified quality. 

B.  Comply with manufacturers' instructions, including each step in 

sequence. 

C.  Should manufacturers' instructions conflict with Co ntract Documents, 

request clarification from Contracting Officer Repr esentative (COR) 

before proceeding. 

D.  Comply with specified standards as minimum quality for the Work except 

where more stringent tolerances, codes, or specifie d requirements 

indicate higher standards or more precise workmansh ip. 

E.  Have work performed by persons qualified to produce  required and 

specified quality. 

F.  Verify that field measurements are as indicated on shop drawings or as 

instructed by the manufacturer. 

G.  Secure products in place with positive anchorage de vices designed and 

sized to withstand stresses, vibration, physical di stortion, and 

disfigurement. 

3.2 MATERIALS, WORKMANSHIP AND METHODS 
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A.  All materials and equipment shall be new, of highes t quality, and shall 

conform in all respects to these specifications.  A ll work shall be 

performed in keeping with the highest standards of workmanship and 

quality.  All mechanical equipment shall be install ed in accordance 

with the manufacturer's installation instructions w hich shall be 

available at the job site.  All mechanical equipmen t shall bear the 

label of an approved agency. 

B.  The means, methods, techniques, sequences and proce dures, and job site 

safety shall be the sole responsibility of the cont ractor. 

3.3 DEFECT ASSESSMENT 

A.  Replace Work or portions of the Work not conforming  to specified 

requirements. 

B.  If, in the opinion of Contracting Officer Represent ative (COR), it is 

not practical to remove and replace the Work, Contr acting Officer 

Representative (COR)  will direct an appropriate re medy or adjust 

payment. 

- - - E N D - - - 
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SECTION 26 05 00 

COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A.  Drawings and general provisions of Contract, includ ing General and 

Supplementary Conditions and Division 1 Specificati on Sections, apply 

to this Section. 

B.  This section is a Division 26 Common Work Results f or Electrical 

Section, and is a part of each Division 26 section.  

1.2 SUMMARY 

A. This Section includes limited scope general cons truction materials and 

methods for application with electrical installatio ns as follows: 

 

1.  Sleeves and Penetrations. 

2.  Fire Stopping 

3.  Access panels and doors in walls, ceilings, and flo ors for access to 

electrical materials and equipment. 

4.  Locations 

5.  Outages and Disruptions 

6.  Temporary 

7.  Scaffolding 

8.  Painting 

9.  Vibration Isolation 

1.3 SUBMITTALS 

A. General:  Submit the following in accordance wit h Conditions of Contract 

and Division 1 Specification Sections. 

B. Product data for the following products: 

1.  Access panels and doors 

2.  Joint sealers 

3.  Firestop materials 

C.  Shop drawings detailing fabrication and installatio n for metal 

fabrications and wood supports, and anchorage for e lectrical materials 

and equipment. 

1.4 QUALITY ASSURANCE 

A.  Installer Qualifications:  Engage an experienced in staller for the 

installation and application joint sealers, access panels, and doors. 

B.  Qualify welding processes and welding operators in accordance with AWS 



VA Project No. 528A6-16-614EM  Bath VAMC          
AE Works Project No. 16036  Replace Generator, Buil ding 78 
  100% Construction Documents 
 

COMMON WORK RESULTS FOR ELECTRICAL 
26 05 00 - 2 

 

D1.1, "Structural Welding Code - Steel." 

1.  Certify that each welder has satisfactorily passed AWS 

qualification tests for welding processes involved and, if 

pertinent, has undergone recertification. 

C.  Fire-resistance Ratings:  Where a fire-resistance c lassification is 

indicated, provide access door assembly with panel door, frame, hinge, 

and latch from manufacturer listed in the UL "Build ing Materials 

Directory" for rating shown. 

1.  Provide UL Label on each fire-rated access door. 

D.  ASTM E-814 or UL 1479 for firestop system assemblie s that provide a 

fire rating equal to that of construction being pen etrated. 

E.  ANSI Compliance:  Comply with requirements of ANSI Standard A13.1, 

"Scheme for the identification of Piping Systems," with regard to type 

and size of lettering for cable labels. 

F.  Electrical Component Standard:  Components and inst allation shall 

comply with NFPA 70, "National Electrical Code." 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver joint sealer materials in original unope ned containers or 

bundles with labels informing about manufacturer, p roduct name and 

designation, color, expiration period for use, pot life, curing time, 

and mixing instructions for multi-component materia ls. 

B.  Store and handle joint sealer materials in complian ce with the 

manufacturers' recommendations to prevent their det erioration and 

damage. 

C.  Deliver firestop materials undamaged in manufacture r's clearly 

labeled, unopened containers, identified with brand  type, and UL 

label.  Store materials under cover and protect fro m weather and 

damage.  Comply with recommended procedure, precaut ions and remedies 

described in material data sheets. 

1.6 SEQUENCE AND SCHEDULING 

A. Coordinate electrical equipment installation wit h other building 

components. 

B.  Arrange for chases, slots, and openings in building  structure during 

progress of construction to allow for mechanical in stallations. 

C.  Coordinate the installation of required supporting devices and set 

sleeves in poured-in-place concrete and other struc tural components as 

they are constructed. 
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D.  Sequence, coordinate, and integrate installations o f electrical 

materials and equipment for efficient flow of the w ork.  Coordinate 

installation of large equipment requiring positioni ng prior to closing 

in the building. 

E.  Coordinate connection of electrical services with e quipment provided 

under other sections of the specifications. 

F.  Coordinate requirements for access panels and doors  where items 

requiring access are concealed behind finished surf aces. 

G.  Coordinate installation of identifying devices afte r completing 

covering and painting where devices are applied to surfaces.  Install 

identifying devices prior to installing acoustical ceilings and 

similar concealment. 

H.  Coordinate delivery of firestop materials with sche duled installation 

date to allow minimum storage at job site 

I.  Coordinate the shut-off and disconnection of electr ical service with 

the Contracting Officer Representative (COR). 

J.  Notify the Contracting Officer Representative (COR)   at least 5 days 

prior to commencing demolition operations. 

K.  Perform demolition in phases as indicated. Coordina te electrical 

equipment installation with other building componen ts.  

 

PART 2 - PRODUCTS 

2.1 MISCELLANEOUS METALS 

A.  Steel plates, shapes, bars, and bar grating:  ASTM A-36. 

B.  Cold-formed Steel Tubing:  ASTM A-500 

C.  Hot-rolled Steel Tubing:  ASTM A-501. 

D.  Steel Pipe:  ASTM A-53, Schedule 40, welded. 

E.  Non-shrink, Non-metallic Grout:  Premixed, factory- packaged, non-

staining, non-corrosive, non-gaseous grout, recomme nded for interior 

and exterior applications. 

F.  Fasteners:  Zinc-coated, type, grade, and class as required. 

2.2 MISCELLANEOUS LUMBER 

A. Framing Materials:  Standard grade, light-framin g-size lumber of any 

species.  Number 3 Common or Standard grade boards complying with WCLIB 

or AWPA rules, or Number 3 boards complying with SP IB rules.  Lumber 

shall be preservative treated in accordance with AW PB LP-2, and kiln-

dried to a moisture content of not more than 19 per cent. 
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B.  Construction Panels:  Plywood panels; APA C-D PLUGG ED INT, with 

exterior glue; thickness as indicated, or if not in dicated, not less 

than 15/32 inches. 

2.3 JOINT SEALERS 

A. General:  Joint sealers, joint fillers, and othe r related materials 

compatible with each other and with joint substrate s under conditions of 

service and application. 

B. Colors:  As selected by the Contracting Officer Representative (COR) 

from manufacturer's standard colors. 

C.  Elastomeric Joint Sealers:  Provide the following t ypes: 

1.  One part, mildew-resistant, silicone sealant comply ing with ASTM 

C920, Type S, Grade NS, Class 25, for uses in non-t raffic areas for 

glass, aluminum, and non-porous joint substrates; f ormulated with 

fungicide; intended for sealing interior joints wit h non-porous 

substrates; and subject to in-service exposure to c onditions of high 

humidity and temperature extremes. 

2.4 FIRESTOPPING 

A.  Use only that manufacturer listed in UL Fire Resist ance Directory for 

the UL system involved. 

B.  All firestopping materials used on this project sha ll be the products 

of one manufacturer.  Each trade shall use products  of the same 

manufacturer. 

C.  Standards:  The firestop systems and products shall  have been tested in 

accordance with the procedures of U.L. 1479 (ASTM E 814-81) and material 

shall be UL classified as Fill, Void or Cavity Mate rials for use in 

Through-Penetration Firestops.  The firestop system  shall comply with 

NEC Paragraph 300-21.  All work shall comply with N FPA 101-Life Safety 

Code, latest edition. 

2.5 ACCESS DOORS 

A. Steel Access Doors and Frames:  Factory-fabricat ed and assembled units, 

complete with attachment devices and fasteners read y for installation.  

Joints and seams shall be continuously welded steel , with welds ground 

smooth and flush with adjacent surfaces. 

B. Frames: 16-gage steel, with a 1-inch-wide expose d perimeter flange for 

units installed in unit masonry, pre-cast, or cast- in-place concrete, 

ceramic tile, or wood paneling. 

1.  For installation in masonry, concrete, ceramic tile :  1 inch-wide-
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exposed perimeter flange and adjustable metal mason ry anchors. 

2.  For gypsum wallboard or plaster:  perforated flange s with wallboard 

bead. 

C. Flush Panel Doors:  14-gage sheet steel, with co ncealed spring hinges or 

concealed continuous piano hinge set to open 175 de grees; factory-applied 

prime paint. 

 

D.  Fire-Rated Units:  Insulated flush panel doors, wit h continuous piano 

hinge and self-closing mechanism. 

E.  Locking Devices:  Flush, screwdriver-operated cam l ocks. 

F.  Locking Devices:  Where indicated, provide 5-pin or  5-disc type 

cylinder locks, individually keyed; provide 2 keys.  

 

PART 3 - EXECUTION 

3.1 GENERAL 

A.  All construction under this contract shall be compl eted in a neat and 

craftsmanlike manner.  Work that, in the judgement of the Contracting 

Officer Representative (COR), is not satisfactorily  installed shall be 

removed and replaced to the Contracting Officer Rep resentative (COR) 

satisfaction, at the Contractor's expense. 

B.  Housekeeping:  Throughout construction, all work ar eas and storage 

areas shall be kept clean.  The Contractor shall ke ep all items clean 

of dirt, rust, dust and fingermarks. 

3.2 SLEEVES AND PENETRATIONS 

A. Contractor shall provide sleeves where raceways pass through walls, 

partitions, floors, and ceilings. 

B. Sleeves in bearing and/or masonry walls and/or p artitions shall be of 

galvanized rigid steel conduit finished with smooth  edges.  For other 

than masonry or bearing walls/partitions, sleeves s hall be EMT conduit. 

C.  Sleeves in masonry ceilings and floors shall be gal vanized rigid steel 

conduit finished with smooth edges.  For other than  masonry ceilings 

and floors, sleeves shall be EMT conduit.  All slee ves shall be 

properly installed and cemented in place. 

D.  Floor sleeves shall extend 1" above finished floor,  unless otherwise 

noted.  Space between floor sleeves and piping or r aceway shall be 

caulked with UL listed fire resistive and waterproo f caulking compound 

as approved. 
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E.  Where piping or raceways pass through waterproofed floors or walls, 

design of sleeves shall be such that waterproofing can be flashed into 

and around the sleeves. 

F.  Where items provided under this Contract pass throu gh roofs this 

Contractor shall coordinate the installation with t he Roofing 

Contractor and shall provide an approved penetratio n.  The Electrical 

Contractor shall make provisions not to void the ro of bond. 

G.  Sleeves through exterior walls below grade shall be  fitted with seals 

which have the ability to be ratcheted tight via bo lts. 

H.  Where sleeves pass through walls from the interior to the exterior, 

conduits shall be sealed on the inside with an UL a pproved sealant 

3.3 FIRESTOPPING 

A. Where conduits, conduit sleeves, wireways and ot her electrical raceways 

or cables pass through fire partitions, fire walls,  fire floors, or 

smoke walls, the Electrical Contractor shall provid e a fire or smoke 

stopping that provides an effective barrier against  the spread of fire, 

smoke or gases. 

B.  Installation of Fire-Stopping Materials:  Install m aterials to fill 

openings around electrical services penetrating flo ors and walls and 

provide fire-stops with fire-resistance ratings ind icated for floor or 

wall assembly in which penetration occurs.  Install  materials in 

accordance with printed instructions of the UL Fire  Resistance 

Directory and per manufacturer's published instruct ions. 

C.  All cables that are installed in conduit sleeves or  in wireways through 

fire or smoke floors or partitions shall be provide d with an equally 

rated re-enterable U.L. listed fire and smoke rated  silicone RTV foam 

in the opening. 

D.  Examine fire/smoke-stopped areas to ensure proper i nstallation before 

concealing or enclosing areas. 

E.  Keep areas of work accessible until inspection by a pplicable code 

authorities. 

3.4 INSTALLATION OF ACCESS DOORS 

A.  Set frames accurately in position and securely atta ched to supports, 

with face panels plumb and level in relation to adj acent finish 

surfaces. 

B.  Adjust hardware and panels after installation for p roper operation. 

3.5 LOCATIONS 
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A. Obtain written approval of locations of all elec trical devices from the 

Contracting Officer Representative (COR) prior to r ough-in.  The 

Contracting Officer Representative (COR) reserves t he right to move any 

or all electrical devices prior to rough-in, at no additional cost. 

B. Contractor shall obtain detailed and specific in formation regarding 

location of all equipment.  Final locations may dif fer from those 

indicated on Drawings.  Work improperly placed beca use of Contractor's 

failure to obtain this information shall be relocat ed and reinstalled 

as directed, without additional costs to the Contra ct. 

C.  The design shall be subject to such revisions as ma y be necessary to 

overcome building obstructions.  No changes shall b e made in location 

of equipment without prior written approval. 

D.  Door swings may vary from plans.  Take note of actu al door swings at 

time of rough-in.  Do not install switches or other  items behind the 

swing of any door. 

3.6 TEMPORARY 

A. Temporary Electricity: 

1.  The Electrical Contractor shall provide temporary e lectric services 

to the construction areas at locations acceptable t o all trades. 

2.  The Contractor shall provide power outlets for cons truction 

operations, branch wiring, distribution boxes.  Eac h individual 

Contractor will provide flexible power cords as req uired. 

3.  Power required for tools and operating equipment us ed for the 

installation of equipment, that exceeds the power a vailable, shall 

be temporarily installed and removed by the Contrac tor requiring it. 

4.  Provide wiring and connections for temporary heatin g equipment 

required for construction purposes and to prevent b uilding freeze 

up. 

5.  Distribution wiring and equipment/devices used for temporary 

services shall not be installed as part of the perm anent building 

distribution system. 

6.  Permanent distribution wiring and equipment/devices  shall not be 

used for temporary services. 

B.  Temporary Lighting: 

1.  The Contractor shall provide temporary lights and a ll associated 

wiring as required by the project conditions. 

3.7 SCAFFOLDING 
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A.  The Contractor shall furnish, set, erect and mainta in all scaffolding, 

aerial equipment and ladders required in the instal lation of this 

Contract work. 

B.  Install temporary platforms so as to be supported o nly by the existing 

steel truss framework.  Do not allow any additional  loading from 

construction operations to transfer to suspended la th and plaster 

ceilings. 

3.8 PAINTING 

A. Except in Mechanical Rooms, Electrical Rooms, al l exposed items 

provided or installed under this Contract shall be painted in 

accordance with Division 1 requirements. 

B. Unless painting is provided by others, as elsewh ere specified, all 

painting for items furnished or installed under thi s Contract shall be 

the responsibility of this Contractor. 

C.  Factory-painted equipment cabinets and trim shall n ot be field-painted 

except for touching up scratches or damage where ne cessary to achieve 

like-new finish.  Touching up shall be done after e quipment is in its 

final location. 

D.  Paint for metal surfaces shall be Rust-o-leum or as  approved, one prime 

coat and two finish coats of color selected by Arch itect. 

E.  Items to be painted shall be cleaned and degreased and shall be free of 

dirt, rust and corrosion prior to application of pa int.  All paint 

shall be applied in accordance with all the manufac turer's 

recommendations (i.e. temperature, dew point, venti lation). 

F.  All patchwork performed under this Contract shall b e painted.  Color 

shall match the color of adjacent walls, ceilings a nd floors in which 

patchwork occurs.  Area to be painted shall extend a minimum of 24" all 

around patchwork; however, final limit shall be set  by the Architect.  

Blend new paint work with existing painted surfaces .  Where existing 

finish is stained or varnished woodwork, all damage d or patched 

surfaces shall be restored to match the existing ad jacent surface, as 

approved.  Paint, stain, varnish and method of appl ication shall be as 

set out in the specifications for General Construct ion, or as otherwise 

approved.  Except where painting of patchwork is pr ovided by others, as 

elsewhere specified, all painting of patchwork requ ired under this 

Contract shall be the responsibility of this Contra ctor. 

3.9 VIBRATION ISOLATION 
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A.Isolation mounting shall be provided for all movi ng equipment where the 

energy of the vibration is of sufficient magnitude to produce 

perceptible vibration or structure transmitted nois e in occupied areas.  

Isolation equipment shall be selected, installed an d adjusted in 

accordance with manufacturer's recommendations. 

B.  All equipment and material shall be installed so as  to operate without 

objectionable noise or vibration as determined by A rchitect and Owner.  

Should such objectionable noise or vibration be pro duced and 

transmitted to occupied portions of the building by  apparatus, piping 

or other parts of this work, any necessary changes as approved shall be 

made by the Contractor. 

C.  All conduit terminations to noise or vibration prod ucing equipment 

(i.e. motors, transformers) shall be made with a sh ort section of 

liquidtight flexible metal conduit. 

3.10 SELECTIVE DEMOLITION 

A.  Examination: 

1.  Verify field measurements and circuiting arrangemen ts are as shown 

on Drawings. 

2.  Verify that abandoned wiring and equipment serve on ly abandoned 

facilities. 

3.  Drawings are based on casual field observation and existing record 

documents.  Report discrepancies to Contracting Off icer 

Representative (COR)  before disturbing existing in stallation. 

4.  Beginning of demolition means installer accepts exi sting conditions. 

B.  Preparation: 

1.  Disconnect electrical systems in walls, floors, and  ceiling 

scheduled for removal. 

2.  Provide temporary wiring and connections to maintai n existing 

systems in service during construction.  When work must be performed 

on energized equipment or circuits, use personnel e xperienced in 

such operations. 

3.  The Contractor shall maintain the operating conditi on of the 

existing Fire Alarm System until the new Fire Alarm  System is 

operational.  After the new Fire Alarm System has b een installed, 

tested, inspected and is fully operational the Cont ractor shall 

remove the existing Fire Alarm System completely. 

C.  Demolition and Extension of Existing Electrical Wor k: 



VA Project No. 528A6-16-614EM  Bath VAMC          
AE Works Project No. 16036  Replace Generator, Buil ding 78 
  100% Construction Documents 
 

COMMON WORK RESULTS FOR ELECTRICAL 
26 05 00 - 10 

 

1.  Demolish and extend existing electrical work under provisions of 

Division 1 and this section. 

2.  Remove, relocate, and extend existing installations  to accommodate 

new construction. 

3.  All abandoned wiring shall be disconnected at both ends and removed. 

4.  Remove exposed, abandoned conduit, including abando ned conduit above 

accessible ceilings. Cut conduit flush with walls a nd floors, and 

patch surfaces. 

5.  Disconnect abandoned outlets and remove devices.  R emove abandoned 

outlets if conduit servicing them is abandoned and removed. 

6.  Disconnect and remove abandoned panelboards and dis tribution 

equipment. 

7.  Disconnect and remove electrical devices and equipm ent serving 

utilization equipment that has been removed. 

8.  Disconnect and remove abandoned luminaries.  Remove  brackets, stems, 

hangers, and other accessories. 

9.  Repair adjacent construction and finishes damaged d uring demolition 

and extension work, as approved. 

10.  Maintain access to existing electrical installation s that remain 

active.  Modify installation or provide access pane l as appropriate. 

11.  Extend existing installations using materials and m ethods compatible 

with existing electrical installations, or as speci fied. 

12.  Maintain, restore, and provide electrical service f or all 

receptacles, outlets, lighting fixtures and electri cally operated 

equipment not being demolished.  Intercept existing  circuit, connect 

new circuiting into existing circuiting and extend new circuiting 

back to panelboard or previous “up-stream” device, which is not 

being removed. 

D.  Disposition of Equipment: 

1.  Unless specified, indicated or directed otherwise, all material and 

equipment not intended for reuse on this project th at is to be 

dismantled or removed under this contract, shall be come Contractor's 

property and shall be transported from the premises  by him. 

2.  Exceptions:  Contractor shall remove and transport the following 

items without damage to an on-site location as dire cted, for 

inspection and possible salvage by Owner: 

a.  Panel boards and Load centers 
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b.  Lighting Fixtures 

c.  Circuit Breakers and Safety Switches 

d.  Emergency Generator and Accessories 

3.  Additional Items as the Owner sees fit during demol ition. 

4.  Any and/or all of the foregoing items that Owner ma y elect not to 

accept as salvageable materials, shall become Contr actor's property 

and shall be removed from the premises by him. 

3.11 OUTAGES AND DISRUPTIONS 

A. Continuity of operation of all essential HVAC, p lumbing and 

electrical items, including water, gas, electrical service, 

lighting, outlets, power and controls for heating a nd cooling 

equipment, auxiliary systems, fire alarm, emergency  lighting and 

power, program, sound, alarms and telephones shall be provided as 

required for occupancy of the premises during the c onstruction 

period. 

B.  The schedule and timing of any interruption of elec trical service or 

disruption of occupied areas that may affect use of  the premises by 

the Owner and the public shall be coordinated with the Contracting 

Officer Representative (COR).  Temporary or interim  use feeders and 

facilities shall be provided by the Contractor, as approved and/or 

directed, to minimize the duration and extent of ou tages or 

interruptions. 

C.  In areas where the construction work will interfere  unduly with use of 

the premises, the Owner may direct that constructio n work be performed 

during time periods other than indicated above or o n Saturdays, 

Sundays, or Holidays.  Judgment as to whether such undue interference 

may exist shall rest solely with the Owner.  Also, the Owner may 

require that temporary or interim use feeders and f acilities shall be 

provided by the Contractor as approved and/or direc ted, to minimize 

the duration and extent of outages or interruptions . 

D.  Preparatory work shall be performed as completely a s possible in each 

instance prior to scheduled service outages. 

E.  Contractor shall be responsible for any and all pre mium time/overtime 

required to perform outages and cutovers of service s.  Coordinate with 

Contracting Officer Representative (COR) . 

F.  Contractor shall be responsible for any and all pre mium time/overtime 

required to complete the work in the various areas within the allotted 
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time, as well as any premium/overtime required to i nstall work through 

unaffected or remote areas from the work as necessa ry to maintain 

continuity of services and occupancy of the existin g buildings, as 

required.  Coordinate with Contracting Officer Repr esentative (COR). 

- - - E N D - - - 
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SECTION 26 05 11 
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS  

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section applies to all sections of Division  26. 

B. Furnish and install electrical systems, material s, equipment, and 

accessories in accordance with the specifications a nd drawings.  

Capacities and ratings of motors, transformers, con ductors and cable, 

panelboards, generators, and other items and arrang ements for the 

specified items are shown on the drawings. 

D. Conductor ampacities specified or shown on the d rawings are based on 

copper conductors, with the conduit and raceways si zed per NEC. 

Aluminum conductors are prohibited. 

1.2 MINIMUM REQUIREMENTS 

A. The International Building Code (IBC), National Electrical Code (NEC), 

Underwriters Laboratories, Inc. (UL), and National Fire Protection 

Association (NFPA) codes and standards are the mini mum requirements for 

materials and installation. 

B. The drawings and specifications shall govern in those instances where 

requirements are greater than those stated in the a bove codes and 

standards. 

1.3 TEST STANDARDS 

A. All materials and equipment shall be listed, lab eled, or certified by a 

Nationally Recognized Testing Laboratory (NRTL) to meet Underwriters 

Laboratories, Inc. (UL), standards where test stand ards have been 

established. Materials and equipment which are not covered by UL 

standards will be accepted, providing that material s and equipment are 

listed, labeled, certified or otherwise determined to meet the safety 

requirements of a NRTL. Materials and equipment whi ch no NRTL accepts, 

certifies, lists, labels, or determines to be safe,  will be considered 

if inspected or tested in accordance with national industrial 

standards, such as ANSI, NEMA, and NETA. Evidence o f compliance shall 

include certified test reports and definitive shop drawings. 

B. Definitions: 

1. Listed: Materials and equipment included in a li st published by an 

organization that is acceptable to the Authority Ha ving Jurisdiction 

and concerned with evaluation of products or servic es, that 
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maintains periodic inspection of production or list ed materials and 

equipment or periodic evaluation of services, and w hose listing 

states that the materials and equipment either meet s appropriate 

designated standards or has been tested and found s uitable for a 

specified purpose. 

2. Labeled: Materials and equipment to which has be en attached a label, 

symbol, or other identifying mark of an organizatio n that is 

acceptable to the Authority Having Jurisdiction and  concerned with 

product evaluation, that maintains periodic inspect ion of production 

of labeled materials and equipment, and by whose la beling the 

manufacturer indicates compliance with appropriate standards or 

performance in a specified manner. 

3. Certified: Materials and equipment which: 

a. Have been tested and found by a NRTL to meet nat ionally 

recognized standards or to be safe for use in a spe cified manner. 

b. Are periodically inspected by a NRTL. 

c. Bear a label, tag, or other record of certificat ion. 

4. Nationally Recognized Testing Laboratory: Testin g laboratory which 

is recognized and approved by the Secretary of Labo r in accordance 

with OSHA regulations. 

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturer’s Qualifications: The manufacturer shall regularly and 

currently produce, as one of the manufacturer's pri ncipal products, the 

materials and equipment specified for this project,  and shall have 

manufactured the materials and equipment for at lea st three years. 

B. Product Qualification: 

1. Manufacturer's materials and equipment shall hav e been in 

satisfactory operation, on three installations of s imilar size and 

type as this project, for at least three years. 

2. The Government reserves the right to require the  Contractor to 

submit a list of installations where the materials and equipment 

have been in operation before approval. 

C. Service Qualifications: There shall be a permane nt service organization 

maintained or trained by the manufacturer which wil l render 

satisfactory service to this installation within  f our hours of receipt 

of notification that service is needed. Submit name  and address of 

service organizations. 
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1.5 APPLICABLE PUBLICATIONS 

A. Applicable publications listed in all Sections o f Division 26 are the 

latest issue, unless otherwise noted. 

B. Products specified in all sections of Division 2 6 shall comply with the 

applicable publications listed in each section. 

1.6 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of cu rrent production by 

manufacturers regularly engaged in the manufacture of such items, and 

for which replacement parts shall be available. 

B. When more than one unit of the same class or typ e of materials and 

equipment is required, such units shall be the prod uct of a single 

manufacturer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be prod ucts of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which inc lude components made 

by others, shall assume complete responsibility for  the final 

assembled unit. 

3. Components shall be compatible with each other a nd with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the  product of a single 

manufacturer. 

D. Factory wiring and terminals shall be identified  on the equipment being 

furnished and on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessi ng factory tests. 

The Contractor shall notify the Government through the Contracting 

Officer Representative (COR) a minimum of 15 workin g days prior to 

the manufacturer’s performing the factory tests. 

2. Four copies of certified test reports shall be f urnished to the 

Contracting Officer Representative (COR) two weeks prior to final 

inspection and not more than 90 days after completi on of the tests. 

3. When materials and equipment fail factory tests,  and re-testing and 

re-inspection is required, the Contractor shall be liable for all 

additional expenses for the Government to witness r e-testing. 
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1.7 VARIATIONS FROM CONTRACT REQUIREMENTS 

A. Where the Government or the Contractor requests variations from the 

contract requirements, the connecting work and rela ted components shall 

include, but not be limited to additions or changes  to branch circuits, 

circuit protective devices, conduits, wire, feeders , controls, panels 

and installation methods. 

1.8 MATERIALS AND EQUIPMENT PROTECTION 

A. Materials and equipment shall be protected durin g shipment and storage 

against physical damage, vermin, dirt, corrosive su bstances, fumes, 

moisture, cold and rain. 

1. Store materials and equipment indoors in clean d ry space with 

uniform temperature to prevent condensation.   

2. During installation, equipment shall be protecte d against entry of 

foreign matter, and be vacuum-cleaned both inside a nd outside before 

testing and operating.  Compressed air shall not be  used to clean 

equipment.  Remove loose packing and flammable mate rials from inside 

equipment. 

3. Damaged equipment shall be repaired or replaced,  as determined by 

the Contracting Officer Representative (COR). 

4. Painted surfaces shall be protected with factory  installed removable 

heavy kraft paper, sheet vinyl or equal. 

5. Damaged paint on equipment shall be refinished w ith the same quality 

of paint and workmanship as used by the manufacture r so repaired 

areas are not obvious. 

1.9 WORK PERFORMANCE 

A. All electrical work shall comply with the requir ements of NFPA 70 

(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J  – General 

Environmental Controls, OSHA Part 1910 subpart K – Medical and First 

Aid, and OSHA Part 1910 subpart S – Electrical, in addition to other 

references required by contract. 

B. Job site safety and worker safety is the respons ibility of the 

Contractor. 

C. Electrical work shall be accomplished with all a ffected circuits or 

equipment de-energized. When an electrical outage c annot be 

accomplished in this manner for the required work, the following 

requirements are mandatory: 



VA Project No. 528A6-16-614EM  Bath VAMC          
AE Works Project No. 16036  Replace Generator, Buil ding 78 
  100% Construction Documents 
 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS 
26 05 11 - 5 

1. Electricians must use full protective equipment (i.e., certified and 

tested insulating material to cover exposed energiz ed electrical 

components, certified and tested insulated tools, e tc.) while 

working on energized systems in accordance with NFP A 70E. 

2. Before initiating any work, a job specific work plan must be 

developed by the Contractor with a peer review cond ucted and 

documented by the Contracting Officer Representativ e (COR) and 

Medical Center staff. The work plan must include pr ocedures to be 

used on and near the live electrical equipment, bar riers to be 

installed, safety equipment to be used, and exit pa thways. 

3. Work on energized circuits or equipment cannot b egin until prior 

written approval is obtained from the Contracting O fficer 

Representative (COR). 

D. For work that affects existing electrical system s, arrange, phase and 

perform work to assure minimal interference with no rmal functioning of 

the facility. Refer to Article OPERATIONS AND STORA GE AREAS under 

Section 01 00 00, GENERAL REQUIREMENTS. 

E. New work shall be installed and connected to exi sting work neatly, 

safely and professionally. Disturbed or damaged wor k shall be replaced 

or repaired to its prior conditions, as required by  Section 01 00 00, 

GENERAL REQUIREMENTS. 

F. Coordinate location of equipment and conduit wit h other trades to 

minimize interference. 

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practica l to locations shown on 

the drawings. 

B. Working clearances shall not be less than specif ied in the NEC. 

C. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not readily accessible for operation and maintenance, the 

equipment shall be removed and reinstalled as direc ted at no 

additional cost to the Government. 

2. "Readily accessible” is defined as being capable  of being reached 

quickly for operation, maintenance, or inspections without the use 

of ladders, or without climbing or crawling under o r over obstacles 

such as, but not limited to, motors, pumps, belt gu ards, 

transformers, piping, ductwork, conduit and raceway s. 
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1.11 EQUIPMENT IDENTIFICATION 

A. In addition to the requirements of the NEC, inst all an identification 

sign which clearly indicates information required f or use and 

maintenance of items such as switchboards and switc hgear, panelboards, 

cabinets, fused and non-fused safety switches, gene rators, automatic 

transfer switches, separately enclosed circuit brea kers, individual 

breakers and controllers in switchboards, switchgea r and motor control 

assemblies, control devices and other significant e quipment. 

B. Identification signs for Normal Power System equ ipment shall be 

laminated black phenolic resin with a white core wi th engraved 

lettering.  Identification signs for Essential Elec trical System (EES) 

equipment, as defined in the NEC, shall be laminate d red phenolic resin 

with a white core with engraved lettering. Letterin g shall be a minimum 

of 12 mm (1/2 inch) high. Identification signs shal l indicate equipment 

designation, rated bus amperage, voltage, number of  phases, number of 

wires, and type of EES power branch as applicable.  Secure nameplates 

with screws. 

C. Install adhesive arc flash warning labels on all  equipment as required 

by NFPA 70E.  Label shall indicate the arc hazard b oundary (inches), 

working distance (inches), arc flash incident energ y at the working 

distance (calories/cm2), required PPE category and description 

including the  glove rating, voltage rating of the equipment, limited 

approach distance (inches), restricted approach dis tance (inches), 

prohibited approach distance (inches), equipment/bu s name, date 

prepared, and manufacturer name and address. 

1.12 SUBMITTALS 

A. Submit to the Contracting Officer Representative  (COR) in accordance 

with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,  AND SAMPLES.  

B. The Government's approval shall be obtained for all materials and 

equipment before delivery to the job site.  Deliver y, storage or 

installation of materials and equipment which has n ot had prior 

approval will not be permitted. 

C. All submittals shall include six copies of adequ ate descriptive 

literature, catalog cuts, shop drawings, test repor ts, certifications, 

samples, and other data necessary for the Governmen t to ascertain that 

the proposed materials and equipment comply with dr awing and 

specification requirements.  Catalog cuts submitted  for approval shall 
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be legible and clearly identify specific materials and equipment being 

submitted. 

D. Submittals for individual systems and equipment assemblies which 

consist of more than one item or component shall be  made for the system 

or assembly as a whole.  Partial submittals will no t be considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION___ _______________". 

2. Submittals shall be marked to show specification  reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contra ct requirements. 

Include the manufacturer's name, model or catalog n umbers, catalog 

information, technical data sheets, shop drawings, manuals, 

pictures, nameplate data, and test reports as requi red. 

3. Elementary and interconnection wiring diagrams f or communication and 

signal systems, control systems, and equipment asse mblies. All 

terminal points and wiring shall be identified on w iring diagrams. 

4. Parts list which shall include information for r eplacement parts and 

ordering instructions, as recommended by the equipm ent manufacturer. 

F. Maintenance and Operation Manuals:  

1. Submit as required for systems and equipment spe cified in the 

technical sections. Furnish in hardcover binders or  an approved 

equivalent. 

2. Inscribe the following identification on the cov er: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and lo cation of the 

system, material, equipment, building, name of Cont ractor, and 

contract name and number. Include in the manual the  names, 

addresses, and telephone numbers of each subcontrac tor installing 

the system or equipment and the local representativ es for the 

material or equipment. 

3. Provide a table of contents and assemble the man ual to conform to 

the table of contents, with tab sheets placed befor e instructions 

covering the subject. The instructions shall be leg ible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 
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a. Internal and interconnecting wiring and control diagrams with 

data to explain detailed operation and control of t he equipment. 

b. A control sequence describing start-up, operatio n, and shutdown. 

c. Description of the function of each principal it em of equipment. 

d. Installation instructions. 

e. Safety precautions for operation and maintenance . 

f. Diagrams and illustrations. 

g. Periodic maintenance and testing procedures and frequencies, 

including replacement parts numbers. 

h. Performance data. 

i. Pictorial "exploded" parts list with part number s. Emphasis shall 

be placed on the use of special tools and instrumen ts.  The list 

shall indicate sources of supply, recommended spare  and 

replacement parts, and name of servicing organizati on. 

j. List of factory approved or qualified permanent servicing 

organizations for equipment repair and periodic tes ting and 

maintenance, including addresses and factory certif ication 

qualifications. 

G. Approvals will be based on complete submission o f shop drawings, 

manuals, test reports, certifications, and samples as applicable. 

H. After approval and prior to installation, furnis h the Contracting 

Officer Representative (COR) with one sample of eac h of the following: 

1. A minimum 300 mm (12 inches) length of each type  and size of wire 

and cable along with the tag from the coils or reel s from which the 

sample was taken. The length of the sample shall be  sufficient to 

show all markings provided by the manufacturer. 

2. Each type of conduit coupling, bushing, and term ination fitting.  

3. Conduit hangers, clamps, and supports.  

4. Duct sealing compound.  

5. Each type of receptacle, toggle switch, lighting  control sensor, 

outlet box, manual motor starter, device wall plate , engraved 

nameplate, wire and cable splicing and terminating material, and 

branch circuit single pole molded case circuit brea ker. 

1.13 SINGULAR NUMBER  

A. Where any device or part of equipment is referre d to in these 

specifications in the singular number (e.g., "the s witch"), this 
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reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on t he drawings. 

1.15 ACCEPTANCE CHECKS AND TESTS 

A. The Contractor shall furnish the instruments, ma terials, and labor for 

tests. 

B. Where systems are comprised of components specif ied in more than one 

section of Division 26, the Contractor shall coordi nate the 

installation, testing, and adjustment of all compon ents between various 

manufacturer’s representatives and technicians so t hat a complete, 

functional, and operational system is delivered to the Government. 

C. When test results indicate any defects, the Cont ractor shall repair or 

replace the defective materials or equipment, and r epeat the tests.  

Repair, replacement, and retesting shall be accompl ished at no 

additional cost to the Government. 

1.16 WARRANTY 

A. All work performed and all equipment and materia l furnished under this 

Division shall be free from defects and shall remai n so for a period of 

one year from the date of acceptance of the entire installation by the 

Contracting Officer for the Government. 

1.17 INSTRUCTION 

A. Instruction to designated Government personnel s hall be provided for 

the particular equipment or system as required in e ach associated 

technical specification section. 

B. Furnish the services of competent instructors to  give full instruction 

in the adjustment, operation, and maintenance of th e specified 

equipment and system, including pertinent safety re quirements.  

Instructors shall be thoroughly familiar with all a spects of the 

installation, and shall be trained in operating the ory as well as 

practical operation and maintenance procedures. 

C. A training schedule shall be developed and submi tted by the Contractor 

and approved by the Contracting Officer Representat ive (COR) at least 

30 days prior to the planned training. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

---END--- 
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SECTION 26 05 19 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of the electrical conductors and cables for  use in electrical 

systems rated 600 V and below, indicated as cable(s ), conductor(s), 

wire, or wiring in this section. 

1.2 RELATED WORK 

A. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain 

the integrity of fire-resistant rated construction.  

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits 

for conductors and cables. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 FACTORY TESTS 

A. Conductors and cables shall be thoroughly tested  at the factory per 

NEMA to ensure that there are no electrical defects . Factory tests 

shall be certified.  

1.5 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit the following data for approval: 

1) Electrical ratings and insulation type for each conductor and 

cable. 

2) Splicing materials and pulling lubricant. 

2. Certifications: Two weeks prior to final inspect ion, submit the 

following.  
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a. Certification by the manufacturer that the condu ctors and cables 

conform to the requirements of the drawings and spe cifications. 

b. Certification by the Contractor that the conduct ors and cables 

have been properly installed, adjusted, and tested.  

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are reference in the text by designation only. 

B. American Society of Testing Material (ASTM): 

D2301-10................Standard Specification for Vinyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape 

D2304-10................Test Method for Thermal End urance of Rigid 

Electrical Insulating Materials 

D3005-10................Low-Temperature Resistant V inyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape 

C. National Electrical Manufacturers Association (N EMA): 

WC 70-09................Power Cables Rated 2000 Vol ts or Less for the 

Distribution of Electrical Energy 

D. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

E. Underwriters Laboratories, Inc. (UL): 

44-10...................Thermoset-Insulated Wires a nd Cables 

83-08...................Thermoplastic-Insulated Wir es and Cables 

467-07..................Grounding and Bonding Equip ment 

486A-486B-03............Wire Connectors 

486C-04.................Splicing Wire Connectors 

486D-05.................Sealed Wire Connector Syste ms 

486E-09.................Equipment Wiring Terminals for Use with 

Aluminum and/or Copper Conductors 

493-07..................Thermoplastic-Insulated Und erground Feeder and 

Branch Circuit Cables 

514B-04.................Conduit, Tubing, and Cable Fittings 
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PART 2 - PRODUCTS  

2.1 CONDUCTORS AND CABLES 

A. Conductors and cables shall be in accordance wit h NEMA, UL, as 

specified herein, and as shown on the drawings. 

B. All conductors shall be copper. 

C. Single Conductor and Cable: 

1. No. 12 AWG: Minimum size, except where smaller s izes are specified 

herein or shown on the drawings. 

2. No. 8 AWG and larger: Stranded. 

3. No. 10 AWG and smaller: Solid; except shall be s tranded for final 

connection to motors, transformers, and vibrating e quipment. 

4. Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for isolated 

power systems. 

 

E. Color Code: 

1. No. 10 AWG and smaller: Solid color insulation o r solid color 

coating. 

2. No. 8 AWG and larger: Color-coded using one of t he following 

methods: 

a. Solid color insulation or solid color coating. 

b. Stripes, bands, or hash marks of color specified . 

c. Color using 19 mm (0.75 inches) wide tape.  

4. For modifications and additions to existing wiri ng systems, color 

coding shall conform to the existing wiring system.  

 

 

5. Conductors shall be color-coded as follows: 

208/120 V Phase 480/277 V 

Black A Brown 

Red B Orange 

Blue C Yellow 

White Neutral Gray * 

* or white with colored (other than green) tracer. 

 

6. Lighting circuit “switch legs”, and 3-way and 4- way switch 

“traveling wires,” shall have color coding that is unique and 

distinct (e.g., pink and purple) from the color cod ing indicated 
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above. The unique color codes shall be solid and in  accordance with 

the NEC. Coordinate color coding in the field with the Contracting 

Officer Representative (COR)/. 

7. Color code for isolated power system wiring shal l be in accordance 

with the NEC. 

2.2 SPLICES 

A. Splices shall be in accordance with NEC and UL. 

B. Above Ground Splices for No. 10 AWG and Smaller:  

1. Solderless, screw-on, reusable pressure cable ty pe, with integral 

insulation, approved for copper and aluminum conduc tors. 

2. The integral insulator shall have a skirt to com pletely cover the 

stripped conductors. 

3. The number, size, and combination of conductors used with the 

connector, as listed on the manufacturer's packagin g, shall be 

strictly followed. 

C. Above Ground Splices for No. 8 AWG to No. 4/0 AW G: 

1. Compression, hex screw, or bolt clamp-type of hi gh conductivity and 

corrosion-resistant material, listed for use with c opper and 

aluminum conductors. 

2. Insulate with materials approved for the particu lar use, location, 

voltage, and temperature. Insulation level shall be  not less than 

the insulation level of the conductors being joined . 

3. Splice and insulation shall be product of the sa me manufacturer. 

4. All bolts, nuts, and washers used with splices s hall be zinc-plated 

steel. 

D. Above Ground Splices for 250 kcmil and Larger: 

1. Long barrel “butt-splice” or “sleeve” type compr ession connectors, 

with minimum of two compression indents per wire, l isted for use 

with copper and aluminum conductors. 

2. Insulate with materials approved for the particu lar use, location, 

voltage, and temperature. Insulation level shall be  not less than 

the insulation level of the conductors being joined . 

3. Splice and insulation shall be product of the sa me manufacturer. 

2.3 CONNECTORS AND TERMINATIONS 

A. Mechanical type of high conductivity and corrosi on-resistant material, 

listed for use with copper and aluminum conductors.  
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B. Long barrel compression type of high conductivit y and 

corrosion-resistant material, with minimum of two c ompression indents 

per wire, listed for use with copper and aluminum c onductors. 

C. All bolts, nuts, and washers used to connect con nections and 

terminations to bus bars or other termination point s shall be zinc-

plated steel. 

2.4 CONTROL WIRING 

A. Unless otherwise specified elsewhere in these sp ecifications, control 

wiring shall be as specified herein, except that th e minimum size shall 

be not less than No. 14 AWG. 

B. Control wiring shall be sized such that the volt age drop under in-rush 

conditions does not adversely affect operation of t he controls. 

2.5 WIRE LUBRICATING COMPOUND 

A. Lubricating compound shall be suitable for the w ire insulation and 

conduit, and shall not harden or become adhesive. 

B. Shall not be used on conductors for isolated pow er systems. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Install conductors in accordance with the NEC, a s specified, and as 

shown on the drawings. 

B. Install all conductors in raceway systems. 

C. Splice conductors only in outlet boxes, junction  boxes, pullboxes, 

manholes, or handholes. 

D. Conductors of different systems (e.g., 120 V and  277 V) shall not be 

installed in the same raceway. 

E. Install cable supports for all vertical feeders in accordance with the 

NEC. Provide split wedge type which firmly clamps e ach individual cable 

and tightens due to cable weight. 

F. In panelboards, cabinets, wireways, switches, en closures, and equipment 

assemblies, neatly form, train, and tie the conduct ors with non-

metallic ties. 

G. For connections to motors, transformers, and vib rating equipment, 

stranded conductors shall be used only from the las t fixed point of 

connection to the motors, transformers, or vibratin g equipment. 

H. Use expanding foam or non-hardening duct-seal to  seal conduits entering 

a building, after installation of conductors. 

I. Conductor and Cable Pulling: 
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1. Provide installation equipment that will prevent  the cutting or 

abrasion of insulation during pulling. Use lubrican ts approved for 

the cable. 

2. Use nonmetallic pull ropes. 

3. Attach pull ropes by means of either woven baske t grips or pulling 

eyes attached directly to the conductors. 

4. All conductors in a single conduit shall be pull ed simultaneously. 

5. Do not exceed manufacturer’s recommended maximum  pulling tensions 

and sidewall pressure values. 

J. No more than three branch circuits shall be inst alled in any one 

conduit. 

K. When stripping stranded conductors, use a tool t hat does not damage the 

conductor or remove conductor strands. 

3.3 SPLICE AND TERMINATION INSTALLATION 

A. Splices and terminations shall be mechanically a nd electrically secure, 

and tightened to manufacturer’s published torque va lues using a torque 

screwdriver or wrench. 

B. Where the Government determines that unsatisfact ory splices or 

terminations have been installed, replace the splic es or terminations 

at no additional cost to the Government. 

3.4 CONDUCTOR IDENTIFICATION 

A. When using colored tape to identify phase, neutr al, and ground 

conductors larger than No. 8 AWG, apply tape in hal f-overlapping turns 

for a minimum of 75 mm (3 inches) from terminal poi nts, and in junction 

boxes, pullboxes. Apply the last two laps of tape w ith no tension to 

prevent possible unwinding. Where cable markings ar e covered by tape, 

apply tags to cable, stating size and insulation ty pe. 

3.5 FEEDER CONDUCTOR IDENTIFICATION 

A. In each interior pullbox install brass tags on a ll feeder conductors to 

clearly designate their circuit identification and voltage. The tags 

shall be the embossed type, 40 mm (1-1/2 inches) in  diameter and 40 

mils thick. Attach tags with plastic ties.  

3.6 EXISTING CONDUCTORS 

A. Unless specifically indicated on the plans, exis ting conductors shall 

not be reused.  
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3.7 CONTROL WIRING INSTALLATION 

A. Unless otherwise specified in other sections, in stall control wiring 

and connect to equipment to perform the required fu nctions as specified 

or as shown on the drawings.  

B. Install a separate power supply circuit for each  system, except where 

otherwise shown on the drawings. 

3.8 CONTROL WIRING IDENTIFICATION 

A. Install a permanent wire marker on each wire at each termination. 

B. Identifying numbers and letters on the wire mark ers shall correspond to 

those on the wiring diagrams used for installing th e systems. 

C. Wire markers shall retain their markings after c leaning. 

3.10 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: Inspect physical co ndition. 

2. Electrical tests: 

a. After installation but before connection to util ization devices, 

such as fixtures, motors, or appliances, test condu ctors phase-

to-phase and phase-to-ground resistance with an ins ulation 

resistance tester.  Existing conductors to be reuse d shall also 

be tested.   

b. Applied voltage shall be 500 V DC for 300 V rate d cable, and 1000 

V DC for 600 V rated cable. Apply test for one minu te or until 

reading is constant for 15 seconds, whichever is lo nger. Minimum 

insulation resistance values shall not be less than  25 megohms 

for 300 V rated cable and 100 megohms for 600 V rat ed cable. 

c. Perform phase rotation test on all three-phase c ircuits. 

---END--- 
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SECTION 26 05 26 
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of grounding and bonding equipment, indicat ed as grounding 

equipment in this section.  

B. “Grounding electrode system” refers to grounding  electrode conductors 

and all electrodes required or allowed by NEC, as w ell as made, 

supplementary, and lightning protection system grou nding electrodes. 

C. The terms “connect” and “bond” are used intercha ngeably in this section 

and have the same meaning. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26.  

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit and 

boxes. 

J. Section 26 24 13, DISTRIBUTION SWITCHBOARDS: Low -voltage distribution 

switchboards. 

K. Section 26 24 16, PANELBOARDS: Low-voltage panel boards. 

M. Section 26 32 13, ENGINE GENERATORS: Engine gene rators. 

N. Section 26 36 23, AUTOMATIC TRANSFER SWITCHES: A utomatic transfer 

switches. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit plans showing the location of system grou nding electrodes 

and connections, and the routing of aboveground and  underground 

grounding electrode conductors. 
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2. Test Reports: 

a. Two weeks prior to the final inspection, submit ground resistance 

field test reports to the Contracting Officer Repre sentative 

(COR). 

3. Certifications: 

a. Certification by the Contractor that the groundi ng equipment has 

been properly installed and tested.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American Society for Testing and Materials (ASTM ): 

B1-07...................Standard Specification for Hard-Drawn Copper 

Wire 

B3-07...................Standard Specification for Soft or Annealed 

Copper Wire 

B8-11...................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

C. Institute of Electrical and Electronics Engineer s, Inc. (IEEE): 

81-83...................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System Part 1: Normal Measurements 

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

70E-12..................National Electrical Safety Code 

99-12...................Health Care Facilities 

E. Underwriters Laboratories, Inc. (UL):  

44-10 ..................Thermoset-Insulated Wires a nd Cables 

83-08 ..................Thermoplastic-Insulated Wir es and Cables 

467-07 .................Grounding and Bonding Equip ment  

PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be insulate d stranded copper, 

except that sizes No. 10 AWG and smaller shall be s olid copper. 

Insulation color shall be continuous green for all equipment grounding 
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conductors, except that wire sizes No. 4 AWG and la rger shall be 

identified per NEC. 

B. Bonding conductors shall be bare stranded copper , except that sizes No. 

10 AWG and smaller shall be bare solid copper.  Bon ding conductors 

shall be stranded for final connection to motors, t ransformers, and 

vibrating equipment.  

C. Conductor sizes shall not be less than shown on the drawings, or not 

less than required by the NEC, whichever is greater . 

D. Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for isolated 

power systems. 

2.2 GROUND RODS 

A. Steel or copper clad steel, 19 mm (0.75 inch) di ameter by 3 M (10 feet) 

long.   

B. Quantity of rods shall be as shown on the drawin gs, and as required to 

obtain the specified ground resistance.  

2.3 CONCRETE ENCASED ELECTRODE 

A. Concrete encased electrode shall be No. 4 AWG ba re copper wire, 

installed per NEC. 

2.4 GROUND CONNECTIONS 

A. Below Grade and Inaccessible Locations: Exotherm ic-welded type 

connectors.  

B. Above Grade: 

1. Bonding Jumpers: Listed for use with aluminum an d copper conductors.  

For wire sizes No. 8 AWG and larger, use compressio n-type 

connectors.  For wire sizes smaller than No. 8 AWG,  use mechanical 

type lugs.  Connectors or lugs shall use zinc-plate d steel bolts, 

nuts, and washers.  Bolts shall be torqued to the v alues recommended 

by the manufacturer. 

2. Connection to Building Steel: Exothermic-welded type connectors. 

3. Connection to Grounding Bus Bars: Listed for use  with aluminum and 

copper conductors.  Use mechanical type lugs, with zinc-platedsteel 

bolts, nuts, and washers. Bolts shall be torqued to  the values 

recommended by the manufacturer. 

2.6 GROUND TERMINAL BLOCKS 

A. At any equipment mounting location (e.g., backbo ards and hinged cover 

enclosures) where rack-type ground bars cannot be m ounted, provide 
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mechanical type lugs, with zinc-platedsteel bolts, nuts, and washers. 

Bolts shall be torqued to the values recommended by  the manufacturer. 

 
PART 3 - EXECUTION  

3.1 GENERAL  

A. Install grounding equipment in accordance with t he NEC, as shown on the 

drawings, and as specified herein.  

B. System Grounding:  

1. Secondary service neutrals: Ground at the supply  side of the 

secondary disconnecting means and at the related tr ansformer.  

2. Separately derived systems (transformers downstr eam from the service 

entrance): Ground the secondary neutral.  

C. Equipment Grounding: Metallic piping, building s tructural steel, 

electrical enclosures, raceways, junction boxes, ou tlet boxes, 

cabinets, machine frames, and other conductive item s in close proximity 

with electrical circuits, shall be bonded and groun ded.  

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

A. Make grounding connections, which are normally b uried or otherwise 

inaccessible, by exothermic weld. 

3.4 SECONDARY VOLTAGE EQUIPMENT AND CIRCUITS  

C. Switchgear, Switchboards, Unit Substations, Pane lboards, Motor Control 

Centers, Engine-Generators, Automatic Transfer Swit ches, and other 

electrical equipment:  

1. Connect the equipment grounding conductors to th e ground bus.  

2. Connect metallic conduits by grounding bushings and equipment 

grounding conductor to the equipment ground bus. 

2. Separately derived systems (transformers downstr eam from service 

equipment): Ground the secondary neutral at the tra nsformer. Provide 

a grounding electrode conductor from the transforme r to // the 

nearest component of the grounding electrode system  // // the ground 

bar at the service equipment //. 

3.5 RACEWAY  

A. Conduit Systems: 

1. Ground all metallic conduit systems. All metalli c conduit systems 

shall contain an equipment grounding conductor.  

2. Non-metallic conduit systems, except non-metalli c feeder conduits 

that carry a grounded conductor from exterior trans formers to 
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interior or building-mounted service entrance equip ment, shall 

contain an equipment grounding conductor. 

3. Metallic conduit that only contains a grounding conductor, and is 

provided for its mechanical protection, shall be bo nded to that 

conductor at the entrance and exit from the conduit . 

4. Metallic conduits which terminate without mechan ical connection to 

an electrical equipment housing by means of locknut  and bushings or 

adapters, shall be provided with grounding bushings . Connect 

bushings with a equipment grounding conductor to th e equipment 

ground bus. 

B. Feeders and Branch Circuits: Install equipment g rounding conductors 

with all feeders, and power and lighting branch cir cuits.  

C. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each p ullbox, junction 

box, outlet box, device box, cabinets, and other en closures through 

which the conductor passes.  

2. Provide lugs in each box and enclosure for equip ment grounding 

conductor termination. 

D. Wireway Systems: 

1. Bond the metallic structures of wireway to provi de electrical 

continuity throughout the wireway system, by connec ting a No. 6 AWG 

bonding jumper at all intermediate metallic enclosu res and across 

all section junctions. 

2. Install insulated No. 6 AWG bonding jumpers betw een the wireway 

system, bonded as required above, and the closest b uilding ground at 

each end and approximately every 16 M (50 feet). 

3. Use insulated No. 6 AWG bonding jumpers to groun d or bond metallic 

wireway at each end for all intermediate metallic e nclosures and 

across all section junctions. 

E. Receptacles shall not be grounded through their mounting screws. Ground 

receptacles with a jumper from the receptacle green  ground terminal to 

the device box ground screw and a jumper to the bra nch circuit 

equipment grounding conductor.  

F. Ground lighting fixtures to the equipment ground ing conductor of the 

wiring system. Fixtures connected with flexible con duit shall have a 

green ground wire included with the power wires fro m the fixture 

through the flexible conduit to the first outlet bo x.  
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G. Fixed electrical appliances and equipment shall be provided with a 

ground lug for termination of the equipment groundi ng conductor.  

3.7 CORROSION INHIBITORS 

A. When making grounding and bonding connections, a pply a corrosion 

inhibitor to all contact surfaces.  Use corrosion i nhibitor appropriate 

for protecting a connection between the metals used . 

3.8 CONDUCTIVE PIPING  

A. Bond all conductive piping systems, interior and  exterior, to the 

grounding electrode system. Bonding connections sha ll be made as close 

as practical to the equipment ground bus.  

 
3.12 GROUND RESISTANCE  

A. Grounding system resistance to ground shall not exceed 5 ohms. Make any 

modifications or additions to the grounding electro de system necessary 

for compliance without additional cost to the Gover nment. Final tests 

shall ensure that this requirement is met. 

B. Grounding system resistance shall comply with th e electric utility 

company ground resistance requirements.  

3.13 GROUND ROD INSTALLATION  

A. For outdoor installations, drive each rod vertic ally in the earth, 

until top of rod is 610 mm (24 inches) below final grade. 

B. For indoor installations, leave 100 mm (4 inches ) of each rod exposed.  

C. Where buried or permanently concealed ground con nections are required, 

make the connections by the exothermic process, to form solid metal 

joints. Make accessible ground connections with mec hanical pressure-

type ground connectors.  

3.14 ACCEPTANCE CHECKS AND TESTS  

A. Resistance of the grounding electrode system sha ll be measured using a 

four-terminal fall-of-potential method as defined i n IEEE 81. Ground 

resistance measurements shall be made before the el ectrical 

distribution system is energized or connected to th e electric utility 

company ground system, and shall be made in normall y dry conditions not 

fewer than 48 hours after the last rainfall.  

B. Resistance measurements of separate grounding el ectrode systems shall 

be made before the systems are bonded together.  Th e combined 

resistance of separate systems may be used to meet the required 

resistance, but the specified number of electrodes must still be 

provided. 
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C. Below-grade connections shall be visually inspec ted by the Contracting 

Officer Representative (COR) prior to backfilling.  The Contractor 

shall notify the Contracting Officer Representative  (COR) 24 hours 

before the connections are ready for inspection. 

---END--- 
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SECTION 26 05 33 
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

conduit, fittings, and boxes, to form complete, coo rdinated, grounded 

raceway systems. Raceways are required for all wiri ng unless shown or 

specified otherwise. 

B. Definitions: The term conduit, as used in this s pecification, shall 

mean any or all of the raceway types specified. 

1.2 RELATED WORK  

C. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain 

the integrity of fire rated construction. 

D. Section 07 92 00, JOINT SEALANTS: Sealing around  conduit penetrations 

through the building envelope to prevent moisture m igration into the 

building. 

E. Section 09 91 00, PAINTING: Identification and p ainting of conduit and 

other devices. 

G. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements and items that are common t o more than one 

section of Division 26. 

H. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Size and location of main feeders. 

b. Size and location of panels and pull-boxes. 

c. Layout of required conduit penetrations through structural 

elements. 

d. Submit the following data for approval: 

1) Raceway types and sizes. 
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2) Conduit bodies, connectors and fittings. 

3) Junction and pull boxes, types and sizes. 

2. Certifications:  Two weeks prior to final inspec tion, submit the 

following:  

a. Certification by the manufacturer that raceways,  conduits, 

conduit bodies, connectors, fittings, junction and pull boxes, 

and all related equipment conform to the requiremen ts of the 

drawings and specifications. 

b. Certification by the Contractor that raceways, c onduits, conduit 

bodies, connectors, fittings, junction and pull box es, and all 

related equipment have been properly installed. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. American National Standards Institute (ANSI): 

C80.1-05................Electrical Rigid Steel Cond uit 

C80.3-05................Steel Electrical Metal Tubi ng 

C80.6-05................Electrical Intermediate Met al Conduit 

C. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05....................Flexible Metal Conduit  

5-11....................Surface Metal Raceway and F ittings 

6-07....................Electrical Rigid Metal Cond uit - Steel 

50-95...................Enclosures for Electrical E quipment 

360-13..................Liquid-Tight Flexible Steel  Conduit 

467-13..................Grounding and Bonding Equip ment 

514A-13.................Metallic Outlet Boxes 

514B-12.................Conduit, Tubing, and Cable Fittings 

514C-07.................Nonmetallic Outlet Boxes, F lush-Device Boxes 

and Covers  

797-07..................Electrical Metallic Tubing 

1242-06.................Electrical Intermediate Met al Conduit - Steel 

E. National Electrical Manufacturers Association (N EMA): 
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FB1-12..................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

FB2.10-13...............Selection and Installation Guidelines for 

Fittings for use with Non-Flexible Conduit or 

Tubing (Rigid Metal Conduit, Intermediate 

Metallic Conduit, and Electrical Metallic 

Tubing) 

FB2.20-12...............Selection and Installation Guidelines for 

Fittings for use with Flexible Electrical 

Conduit and Cable 

F. American Iron and Steel Institute (AISI): 

S100-2007...............North American Specificatio n for the Design of 

Cold-Formed Steel Structural Members 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size:  In accordance with the NEC, but n ot less than 19 mm 

(0..75-inch) unless otherwise shown.  Where permitt ed by the NEC, 13 mm 

(0.5-inch) flexible conduit may be used for tap con nections to recessed 

lighting fixtures. 

B. Conduit: 

1. Size:  In accordance with the NEC, but not less than 19 mm (0. 

.75inch). 

2. Rigid Steel Conduit (RMC):  Shall conform to UL 6 and ANSI C80.1. 

4. Rigid Intermediate Steel Conduit (IMC):  Shall c onform to UL 1242 

and ANSI C80.6. 

5. Electrical Metallic Tubing (EMT):  Shall conform  to UL 797 and ANSI 

C80.3. Maximum size not to exceed 105 mm (4 inches)  and shall be 

permitted only with cable rated 600 V or less. 

6. Flexible Metal Conduit:  Shall conform to UL 1. 

7. Liquid-tight Flexible Metal Conduit:  Shall conf orm to UL 360. 

C. Conduit Fittings:  

1. Rigid Steel and Intermediate Metallic Conduit Fi ttings:  

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Standard threaded couplings, locknuts, bushings,  conduit bodies, 

and elbows: Only steel or malleable iron materials are 
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acceptable. Integral retractable type IMC couplings  are also 

acceptable. 

c. Locknuts:  Bonding type with sharp edges for dig ging into the 

metal wall of an enclosure. 

d. Bushings:  Metallic insulating type, consisting of an insulating 

insert, molded or locked into the metallic body of the fitting. 

Bushings made entirely of metal or nonmetallic mate rial are not 

permitted. 

e. Erickson (Union-Type) and Set Screw Type Couplin gs:  Approved for 

use in concrete are permitted for use to complete a  conduit run 

where conduit is installed in concrete.  Use set sc rews of case-

hardened steel with hex head and cup point to firml y seat in 

conduit wall for positive ground.  Tightening of se t screws with 

pliers is prohibited. 

f. Sealing Fittings:  Threaded cast iron type.  Use  continuous 

drain-type sealing fittings to prevent passage of w ater vapor.  

In concealed work, install fittings in flush steel boxes with 

blank cover plates having the same finishes as that  of other 

electrical plates in the room. 

3. Electrical Metallic Tubing Fittings:  

a. Fittings and conduit bodies shall meet the requi rements of UL 

514B, ANSI C80.3, and NEMA FB1. 

b. Only steel or malleable iron materials are accep table. 

c. Compression Couplings and Connectors:  Concrete- tight and rain-

tight, with connectors having insulated throats.  

d. Indent-type connectors or couplings are prohibit ed. 

e. Die-cast or pressure-cast zinc-alloy fittings or  fittings made of 

"pot metal" are prohibited. 

4. Flexible Metal Conduit Fittings: 

a. Conform to UL 514B.  Only steel or malleable iro n materials are 

acceptable. 

b. Clamp-type, with insulated throat. 

5. Liquid-tight Flexible Metal Conduit Fittings: 

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Only steel or malleable iron materials are accep table. 
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c. Fittings must incorporate a threaded grounding c one, a steel or 

plastic compression ring, and a gland for tightenin g.  Connectors 

shall have insulated throats. 

8. Expansion and Deflection Couplings: 

a. Conform to UL 467 and UL 514B. 

b. Accommodate a 19 mm (0.75-inch) deflection, expa nsion, or 

contraction in any direction, and allow 30 degree a ngular 

deflections. 

c. Include internal flexible metal braid, sized to guarantee conduit 

ground continuity and a low-impedance path for faul t currents, in 

accordance with UL 467 and the NEC tables for equip ment grounding 

conductors. 

d. Jacket:  Flexible, corrosion-resistant, watertig ht, moisture and 

heat-resistant molded rubber material with stainles s steel jacket 

clamps. 

D. Conduit Supports: 

1. Parts and Hardware:  Zinc-coat or provide equiva lent corrosion 

protection. 

2. Individual Conduit Hangers:  Designed for the pu rpose, having a 

pre-assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

3. Multiple Conduit (Trapeze) Hangers:  Not less th an 38 mm x 38 mm 

(1.5 x 1.5 inches), 12-gauge steel, cold-formed, li pped channels; 

with not less than 9 mm (0.375-inch) diameter steel  hanger rods. 

4. Solid Masonry and Concrete Anchors:  Self-drilli ng expansion 

shields, or machine bolt expansion. 

E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Rustproof cast metal where required by the NEC o r shown on drawings. 

3. Sheet Metal Boxes:  Galvanized steel, except whe re shown on 

drawings. 

F. Metal Wireways:  Equip with hinged covers, excep t as shown on drawings. 

Include couplings, offsets, elbows, expansion joint s, adapters, hold-

down straps, end caps, and other fittings to match and mate with 

wireways as required for a complete system. 
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PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 

1. Cut holes in advance where they should be placed  in the structural 

elements, such as ribs or beams.  Obtain the approv al of the COR 

prior to drilling through structural elements. 

2. Cut holes through concrete and masonry in new an d existing 

structures with a diamond core drill or concrete sa w.  Pneumatic 

hammers, impact electric, hand, or manual hammer-ty pe drills are not 

allowed, except when permitted by the CORwhere work ing space is 

limited. 

B. Firestop:  Where conduits, wireways, and other e lectrical raceways pass 

through fire partitions, fire walls, smoke partitio ns, or floors, 

install a fire stop that provides an effective barr ier against the 

spread of fire, smoke and gases as specified in Sec tion 07 84 00, 

FIRESTOPPING. 

C. Waterproofing:  At floor, exterior wall, and roo f conduit penetrations, 

completely seal the gap around conduit to render it  watertight, as 

specified in Section 07 92 00, JOINT SEALANTS. 

3.2 INSTALLATION, GENERAL 

A. In accordance with UL, NEC, NEMA, as shown on dr awings, and as 

specified herein. 

B. Raceway systems used for Essential Electrical Sy stems (EES) shall be 

entirely independent of other raceway systems. 

C. Install conduit as follows: 

1. In complete mechanically and electrically contin uous runs before 

pulling in cables or wires. 

2. Unless otherwise indicated on the drawings or sp ecified herein, 

installation of all conduits shall be concealed wit hin finished 

walls, floors, and ceilings.  

3. Flattened, dented, or deformed conduit is not pe rmitted.  Remove and 

replace the damaged conduits with new conduits. 

4. Assure conduit installation does not encroach in to the ceiling 

height head room, walkways, or doorways. 

5. Cut conduits square, ream, remove burrs, and dra w up tight. 

6. Independently support conduit at 2.4 M (8 feet) on centers with 

specified materials and as shown on drawings.  
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7. Do not use suspended ceilings, suspended ceiling  supporting members, 

lighting fixtures, other conduits, cable tray, boxe s, piping, or 

ducts to support conduits and conduit runs. 

8. Support within 300 mm (12 inches) of changes of direction, and 

within 300 mm (12 inches) of each enclosure to whic h connected. 

9. Close ends of empty conduits with plugs or caps at the rough-in 

stage until wires are pulled in, to prevent entry o f debris. 

10. Conduit installations under fume and vent hoods  are prohibited. 

11. Secure conduits to cabinets, junction boxes, pu ll-boxes, and outlet 

boxes with bonding type locknuts.  For rigid steel and IMC conduit 

installations, provide a locknut on the inside of t he enclosure, 

made up wrench tight.  Do not make conduit connecti ons to junction 

box covers. 

12. Flashing of penetrations of the roof membrane i s specified in 

Section 07 60 00, FLASHING AND SHEET METAL. 

13. Conduit bodies shall only be used for changes i n direction, and 

shall not contain splices. 

D. Conduit Bends: 

1. Make bends with standard conduit bending machine s. 

2. Conduit hickey may be used for slight offsets an d for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is p rohibited. 

E. Layout and Homeruns: 

1. Install conduit with wiring, including homeruns,  as shown on 

drawings. 

2. Deviations:  Make only where necessary to avoid interferences and 

only after drawings showing the proposed deviations  have been 

submitted and approved by the COR. 

3.3 CONCEALED WORK INSTALLATION  

B. Above Furred or Suspended Ceilings and in Walls:  

2. Conduit for Conductors 600 V and Below:  Rigid s teel, IMC, or EMT.  

Mixing different types of conduits in the same syst em is prohibited. 

3. Align and run conduit parallel or perpendicular to the building 

lines. 

4. Connect recessed lighting fixtures to conduit ru ns with maximum 1.8 

M (6 feet) of flexible metal conduit extending from  a junction box 

to the fixture. 
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5. Tightening set screws with pliers is prohibited.  

6. For conduits running through metal studs, limit field cut holes to 

no more than 70% of web depth.  Spacing between hol es shall be at 

least 457 mm (18 inches).  Cuts or notches in flang es or return lips 

shall not be permitted. 

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on drawings, exposed conduit is only 

permitted in mechanical and electrical rooms. 

C. Conduit for Conductors 600 V and Below:  Rigid s teel, IMC, or EMT.  

Mixing different types of conduits in the system is  prohibited. 

D. Align and run conduit parallel or perpendicular to the building lines. 

E. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 

F. Support horizontal or vertical runs at not over 2.4 M (8 feet) 

intervals. 

G. Surface Metal Raceways:  Use only where shown on  drawings. 

3.7 WET OR DAMP LOCATIONS 

A. Use rigid steel or IMC conduits unless as shown on drawings. 

B. Provide sealing fittings to prevent passage of w ater vapor where 

conduits pass from warm to cold locations, i.e., re frigerated spaces, 

constant-temperature rooms, air-conditioned spaces,  building exterior 

walls, roofs, or similar spaces. 

C. Use rigid steel or IMC conduit within 1.5 M (5 f eet) of the exterior 

and below concrete building slabs in contact with s oil, gravel, or 

vapor barriers, unless as shown on drawings.  Condu it shall be half-

lapped with 10 mil PVC tape before installation.  A fter installation, 

completely recoat or retape any damaged areas of co ating. 

D. Conduits run on roof shall be supported with int egral galvanized lipped 

steel channel, attached to UV-inhibited polycarbona te or polypropylene 

blocks every 2.4 M (8 feet) with 9 mm (3/8-inch) ga lvanized threaded 

rods, square washer and locknut.  Conduits shall be  attached to steel 

channel with conduit clamps. 

3.8 MOTORS AND VIBRATING EQUIPMENT 

A. Use flexible metal conduit for connections to mo tors and other 

electrical equipment subject to movement, vibration , misalignment, 

cramped quarters, or noise transmission.  
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B. Use liquid-tight flexible metal conduit for inst allation in exterior 

locations, moisture or humidity laden atmosphere, c orrosive atmosphere, 

water or spray wash-down operations, inside airstre am of HVAC units, 

and locations subject to seepage or dripping of oil , grease, or water.  

C. Provide a green equipment grounding conductor wi th flexible and liquid-

tight flexible metal conduit. 

3.9 EXPANSION JOINTS 

A. Conduits 75 mm (3 inch) and larger that are secu red to the building 

structure on opposite sides of a building expansion  joint require 

expansion and deflection couplings.  Install the co uplings in 

accordance with the manufacturer's recommendations.  

B. Provide conduits smaller than 75 mm (3 inch) wit h junction boxes on 

both sides of the expansion joint.  Connect flexibl e metal conduits to 

junction boxes with sufficient slack to produce a 1 25 mm (5 inch) 

vertical drop midway between the ends of the flexib le metal conduit.  

Flexible metal conduit shall have a green insulated  copper bonding 

jumper installed. In lieu of this flexible metal co nduit, expansion and 

deflection couplings as specified above are accepta ble. 

C. Install expansion and deflection couplings where  shown. 

3.10 CONDUIT SUPPORTS  

A. Safe working load shall not exceed one-quarter o f proof test load of 

fastening devices. 

B. Use pipe straps or individual conduit hangers fo r supporting individual 

conduits. 

C. Support multiple conduit runs with trapeze hange rs.  Use trapeze 

hangers that are designed to support a load equal t o or greater than 

the sum of the weights of the conduits, wires, hang er itself, and an 

additional 90 kg (200 lbs).  Attach each conduit wi th U-bolts or other 

approved fasteners. 

D. Support conduit independently of junction boxes,  pull-boxes, fixtures, 

suspended ceiling T-bars, angle supports, and simil ar items. 

E. Fasteners and Supports in Solid Masonry and Conc rete: 

2. Existing Construction: 

a. Steel expansion anchors not less than 6 mm (0.25 -inch) bolt size 

and not less than 28 mm (1.125 inch) in embedment. 

b. Power set fasteners not less than 6 mm (0.25-inc h) diameter with 

depth of penetration not less than 75 mm (3 inch). 
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c. Use vibration and shock-resistant anchors and fa steners for 

attaching to concrete ceilings. 

F. Hollow Masonry:  Toggle bolts.  

G. Bolts supported only by plaster or gypsum wallbo ard are not acceptable. 

H. Metal Structures:  Use machine screw fasteners o r other devices 

specifically designed and approved for the applicat ion. 

I. Attachment by wood plugs, rawl plug, plastic, le ad or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

J. Chain, wire, or perforated strap shall not be us ed to support or fasten 

conduit. 

K. Spring steel type supports or fasteners are proh ibited for all uses 

except horizontal and vertical supports/fasteners w ithin walls. 

L. Vertical Supports:  Vertical conduit runs shall have riser clamps and 

supports in accordance with the NEC and as shown.  Provide supports for 

cable and wire with fittings that include internal wedges and retaining 

collars. 

3.11 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush-mounted. 

2. Provide raised covers for boxes to suit the wall  or ceiling, 

construction, and finish. 

B. In addition to boxes shown, install additional b oxes where needed to 

prevent damage to cables and wires during pulling-i n operations or 

where more than the equivalent of 4-90 degree bends  are necessary.  

C. Locate pullboxes so that covers are accessible a nd easily removed. 

Coordinate locations with piping and ductwork where  installed above 

ceilings.  

D. Remove only knockouts as required.  Plug unused openings.  Use threaded 

plugs for cast metal boxes and snap-in metal covers  for sheet metal 

boxes. 

E. Outlet boxes mounted back-to-back in the same wa ll are prohibited.  A 

minimum 600 mm (24 inch) center-to-center lateral s pacing shall be 

maintained between boxes. 

F. Flush-mounted wall or ceiling boxes shall be ins talled with raised 

covers so that the front face of raised cover is fl ush with the wall. 
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Surface-mounted wall or ceiling boxes shall be inst alled with surface-

style flat or raised covers. 

G. Minimum size of outlet boxes for ground fault ci rcuit interrupter 

(GFCI) receptacles is 100 mm (4 inches) square x 55  mm (2.125 inches) 

deep, with device covers for the wall material and thickness involved. 

H. Stencil or install phenolic nameplates on covers  of the boxes 

identified on riser diagrams; for example "SIG-FA J B No. 1."  

I. On all branch circuit junction box covers, ident ify the circuits with 

black marker. 

- - - E N D - - - 
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SECTION 26 05 71 

ELECTRICAL PROTECTION SYSTEM STUDIES 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the requirements of the E lectrical Protection 

System Studies – to include Short Circuit Calculati ons, Selective 

Coordination Device Settings, and Arc Flash Hazard Analysis indicated in 

the scope of work. 

B. The studies shall be prepared for the electrical  distribution system 

using electrical devices intended to be installed u nder this project to 

implement the system protection in the drawings.   

C. The studies shall present an organized time-curr ent characteristic 

analysis of protective devices within the emergency  system in the 

building.   

D. The results of the studies shall be used to dete rmine AIC ratings of 

equipment and breaker types for coordination, as we ll as calculated 

incident energy values for arc flash hazard labels identifying the 

incident energy present at each electrical device i ndicated as receiving 

power from the new generator. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements that are common to more tha n one section of 

Division 26. 

B. Section 26 08 00, COMMISSIONING OF ELECTRICAL SY STEMS:  

1.3 QUALIFICATIONS 

A. Engineer Qualifications:  The studies shall be p erformed by an 

electrical engineer meeting one of the following re quirements: 

1. A professional electrical engineer licensed to p rovide services in 

the State of New York. 

2. An electrical engineer on the equipment manufact urer’s staff with 

knowledge of the provided equipment. 
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B. The Contractor shall submit engineer qualificati ons for Contracting 

Officer Representative (COR) approval prior to the initiation of the 

studies. 

C. The Contractor is responsible for providing all pertinent information 

required by the preparers to complete the study.  T he studies, if 

prepared by someone other than the equipment manufa cturer, shall be 

certified and sealed by the preparing engineer lice nsed in the State of 

New York. 

1.4 SUBMITTALS 

A. In accordance with Section 26 05 11, REQUIREMENT S FOR ELECTRICAL 

INSTALLATIONS, submit the following: 

1. Product data on the software program to be used for the study. 

Software shall be in mainstream use in the industry , shall provide 

device settings and ratings, and shall show selecti ve coordination by 

time-current characteristic graphs. 

2. Complete short circuit, selective coordination, arc flash hazard, and 

other system protection studies as described in par agraph 1.6. 

3. Protective device equipment shop drawings shall be submitted 

simultaneously with or after the studies have been submitted. The 

protection, monitoring, and automation submittal wi ll not be reviewed 

prior to submission of the studies. 

B. Certification: Two weeks prior to final inspecti on, submit four copies 

of the following to the Contracting Officer Represe ntative (COR): 

1. Certification by the contractor that the protect ive devices have been 

adjusted and set in accordance with the approved st udies and arc 

flash hazard labels have been attached to the equip ment installed for 

this project. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the extent 

referenced. Publications are referenced in the text  by designation only.  

B. Institute of Electrical and Electronics Engineer s (IEEE):  

242-01..................Recommended Practice for Pr otection and 

Coordination of Industrial and Commercial Power 

Systems 



VA Project No. 528A6-16-614EM  Bath VAMC 
AE Works Project No. 16036     Replace Generator, B uilding 78 
                   100% Construction Documents   
 

ELECTRICAL PROTECTION SYSTEM STUDIES 
26 05 71 - 3 

399-97..................Recommended Practice for Po wer Systems Analysis 

1584a-04................Guide for Performing Arc-Fl ash Hazard 

Calculations 

 

1.6 REQUIREMENTS  

A. The complete studies shall include a system one line diagram, short 

circuit and ground fault analysis, protective coord ination plots, 

protective device settings, and arc flash hazard in cident energy 

analysis for all overcurrent protective devices ins talled as part of 

this project and those protective devices that are existing in each 

building and not being removed, replaced, or modifi ed. 

B. One Line Diagram: 

1. Show on the one line diagram, all electrical equ ipment and wiring to 

be protected by the overcurrent devices installed u nder this project. 

Clearly show on the one line diagram, the schematic  wiring of the 

electrical distribution system. 

2. On the one line diagram, also show the following  specific 

information: 

a. Calculated fault impedance, X/R ratios, short-ci rcuit, and arc 

flash values at each bus. 

b. Breaker and fuse ratings. 

c. Transformer kVA and voltage ratings, percent imp edance, X/R 

ratios, and wiring connections. 

d. Nominal voltage at each bus. 

e. Identification of each bus, matching the identif ication on the 

construction drawings. 

f. Conduit material, feeder insulation type, conduc tor material, 

size, length, and X/R ratio. 

C. Short Circuit Study: 

1. Systematically calculate the fault impedance to determine the 

available short circuit and ground fault currents a t each bus. 

Incorporate the motor contribution in determining t he momentary and 

interrupting ratings of the protective devices. 

2. The study shall be calculated by means of a comp uter program. 

Pertinent data and the rationale employed in develo ping the 



VA Project No. 528A6-16-614EM  Bath VAMC 
AE Works Project No. 16036     Replace Generator, B uilding 78 
                   100% Construction Documents   
 

ELECTRICAL PROTECTION SYSTEM STUDIES 
26 05 71 - 4 

calculations shall be incorporated in the introduct ory remarks of the 

study. 

3. Present the data conclusions of the short-circui t study in a table 

format. Include the following: 

a. Device identification. 

b. Operating voltage. 

c. Protective device. 

d. Device rating. 

e. Calculated short-circuit current. 

D. Coordination Curves: 

1. Prepare the coordination curves to determine the  required settings of 

protective devices to ensure selective coordination . Graphically 

illustrate on log-log paper that adequate time sepa ration exists 

between series devices, including the utility compa ny upstream 

device. Plot the specific time-current characterist ics of each 

protective device in such a manner that all upstrea m devices are 

clearly depicted on one sheet. 

2. The following specific information shall also be  shown on the 

coordination curves: 

a. Device identification. 

b. Voltage and current ratio for curves. 

c. 3-phase and 1-phase ANSI damage points for each transformer. 

d. No-damage, melting, and clearing curves for fuse s. 

e. Cable damage curves. 

f. Transformer in-rush points. 

g. Maximum short-circuit cutoff point. 

3. Develop a table to summarize the settings select ed for the protective 

devices. Include the following in the table for all  of the 

overcurrent devices in the distribution system whet her the devices 

are shown in the coordination curves or not: 

a. Device identification. 

b. Relay CT ratios, tap, time dial, and instantaneo us pickup. 

c. Circuit breaker sensor rating, long-time, short- time, and 

instantaneous settings, and time bands. 

d. Fuse rating and type. 
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e. Ground fault pickup and time delay. 

f. Resulting arc flash energy levels at protected e quipment (to be 

included on a warning label and used in determining  required 

personnel protective equipment (PPE) and extent of the exclusion 

zone). 

C. Arc Flash Hazard Analysis: 

1. Prepare a calculation of the available arch flas h energy present at 

all major medium voltage electrical distribution eq uipment installed 

or supplied by the equipment in this project. 

2. The study shall be calculated by means of a comp uter program.  

Pertinent data and rationale employed in developing  the calculations 

shall be incorporated in the introductory remarks o f the study. 

3. Present the data determined by the arc flash stu dy in a table format 

that includes the following: 

a. Device identification. 

b. Operating voltage. 

c. Protective device limiting the arc flash energy.  

d. Device rating. 

e. Calculated arc flash energy level. 

f. Working distance from arc flash hazard. 

4. Provide permanent labeling for attachment to the  equipment 

documenting the arc flash incident energy levels pr esent. Detailed 

information required on the arc flash hazard warnin g labels is 

documented in Section 26 05 11, REQUIREMENTS FOR EL ECTRICAL 

INSTALLATIONS. 

 

1.7 ANALYSIS 

A. Analyze the short circuit calculations, and high light any equipment that 

is determined to be underrated as specified. Propos e approaches to 

effectively protect the underrated equipment. Provi de minor 

modifications to conform with the study (examples o f minor modifications 

are trip sizes within the same frame, the time-curr ent curve 

characteristics of induction relays, CT ranges, etc .). 

B. After developing the coordination curves, highli ght areas lacking 

coordination. Present a technical evaluation with a  discussion of the 

logical compromises for best coordination. 
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C. After developing the arc flash incident energy l evels, highlight the 

various levels of hazard and present a technical ev aluation with 

discussion of the recommended levels of personnel p rotective equipment 

required and workable arrangements that could be us ed to mitigate the 

hazards present. 

1.8 ADJUSTMENTS, SETTINGS, AND MODIFICATIONS  

A.  Necessary final field adjustments, settings, and mi nor modifications 

shall be made to conform with the study without add itional cost to the 

Government. 

B.  All final circuit breaker and relay settings and fu se sizes shall be 

made in accordance with the recommendations of the study. 

 

PART 2 – PRODUCTS – NOT USED 

PART 3 – EXECUTION – NOT USED 

 

 

- - - E N D - - - 
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SECTION 26 08 00 

COMMISSIONING OF ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all se ctions of Division 26.  

B. This project will have selected building systems  commissioned.  The 

complete list of equipment and systems to be commis sioned is specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS.  The 

commissioning process, which the Contractor is resp onsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIRMENTS.  A 

Commissioning Agent (CxA) appointed by the VA will manage the 

commissioning process. 

1.2 RELATED WORK 

A.  Section 01 00 00 GENERAL REQUIREMENTS. 

B.  Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS . 

C.  Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissio ning the Facility 

electrical systems, related subsystems and related equipment.  This 

Section supplements the general requirements specif ied in Section 01 91 

00 General Commissioning Requirements. 

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

details regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members . 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified i n Division 26 is part 

of the construction process. Documentation and test ing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel in accordance with the requirements of Se ction 01 91 00 and 

of Division 26, is required in cooperation with the  VA and the 

Commissioning Agent.   

B. The Facility electrical systems commissioning wi ll include the systems 

listed in Section 01 19 00 General Commissioning Re quirements: 
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1.6 SUBMITTALS 

A.  The commissioning process requires review of select ed Submittals that 

pertain to the systems to be commissioned.  The Com missioning Agent 

will provide a list of submittals that will be revi ewed by the 

Commissioning Agent.  This list will be reviewed an d approved by the VA 

prior to forwarding to the Contractor.  Refer to Se ction 01 33 23 SHOP 

DRAWINGS, PRODUCT DATA, and SAMPLES for further det ails.   

B.  The commissioning process requires Submittal review  simultaneously with 

engineering review. Specific submittal requirements  related to the 

commissioning process are specified in Section 01 9 1 00 GENERAL 

COMMISSIONING REQUIREMENTS. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 CONSTRUCTION INSPECTIONS 

A. Commissioning of Electrical systems will require  inspection of 

individual elements of the electrical systems const ruction throughout 

the construction period.  The Contractor shall coor dinate with the 

Commissioning Agent in accordance with Section 01 1 9 00 and the 

Commissioning plan to schedule electrical systems i nspections as 

required to support the Commissioning Process. 

3.2 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Che cklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testin g.  The 

Commissioning Agent will prepare Pre-Functional Che cklists to be used 

to document equipment installation.  The Contractor  shall complete the 

checklists.  Completed checklists shall be submitte d to the VA and to 

the Commissioning Agent for review.  The Commission ing Agent may spot 

check a sample of completed checklists.  If the Com missioning Agent 

determines that the information provided on the che cklist is not 

accurate, the Commissioning Agent will return the m arked-up checklist 

to the Contractor for correction and resubmission.  If the 

Commissioning Agent determines that a significant n umber of completed 

checklists for similar equipment are not accurate, the Commissioning 

Agent will select a broader sample of checklists fo r review.  If the 

Commissioning Agent determines that a significant n umber of the broader 

sample of checklists is also inaccurate, all the ch ecklists for the 
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type of equipment will be returned to the Contracto r for correction and 

resubmission.  Refer to SECTION 01 91 00 GENERAL CO MMISSIONING 

REQUIREMENTS for submittal requirements for Pre-Fun ctional Checklists, 

Equipment Startup Reports, and other commissioning documents. 

3.3 CONTRACTORS TESTS 

A. Contractor tests as required by other sections o f Division 26 shall be 

scheduled and documented in accordance with Section  01 00 00 GENERAL 

REQUIREMENTS.  All testing shall be incorporated in to the project 

schedule.  Contractor shall provide no less than 7 calendar days’ 

notice of testing.  The Commissioning Agent will wi tness selected 

Contractor tests at the sole discretion of the Comm issioning Agent.  

Contractor tests shall be completed prior to schedu ling Systems 

Functional Performance Testing.   

3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING   

A. The Commissioning Process includes Systems Funct ional Performance 

Testing that is intended to test systems functional  performance under 

steady state conditions, to test system reaction to  changes in 

operating conditions, and system performance under emergency 

conditions.  The Commissioning Agent will prepare d etailed Systems 

Functional Performance Test procedures for review a nd approval by the 

Resident Engineer.  The Contractor shall review and  comment on the 

tests prior to approval.  The Contractor shall prov ide the required 

labor, materials, and test equipment identified in the test procedure 

to perform the tests.  The Commissioning Agent will  witness and 

document the testing.  The Contractor shall sign th e test reports to 

verify tests were performed.  See Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS, for additional details.  

3.5 TRAINING OF VA PERSONNEL 

A. Training of the VA operation and maintenance per sonnel is required in 

cooperation with the Resident Engineer and Commissi oning Agent.  

Provide competent, factory authorized personnel to provide instruction 

to operation and maintenance personnel concerning t he location, 

operation, and troubleshooting of the installed sys tems.  Contractor 

shall submit training agendas and trainer resumes i n accordance with 

the requirements of Section 01 19 00.  The instruct ion shall be 

scheduled in coordination with the VA Resident Engi neer after 

submission and approval of formal training plans.   Refer to Section 01 
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91 00 GENERAL COMMISSIONING REQUIREMENTS and Divisi on 26 Sections for 

additional Contractor training requirements. 

----- END ----- 
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SECTION 26 29 21 
ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

fused and unfused disconnect switches (indicated as  switches in this 

section), and separately-enclosed circuit breakers for use in 

electrical systems rated 600 V and below.  

1.2 RELATED WORK 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26.  

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground faults. 

E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits. 

F. Section 26 24 16, PANELBOARDS: Molded-case circu it breakers.  

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit the following data for approval: 

1) Electrical ratings, dimensions, mounting details , materials, 

required clearances, terminations, weight, fuses, c ircuit 

breakers, wiring and connection diagrams, accessori es, and 

device nameplate data. 

2. Manuals:  

a. Submit complete maintenance and operating manual s including 

technical data sheets, wiring diagrams, and informa tion for 

ordering fuses, circuit breakers, and replacement p arts. 
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1) Include schematic diagrams, with all terminals i dentified, 

matching terminal identification in the enclosed sw itches and 

circuit breakers. 

2) Include information for testing, repair, trouble shooting, 

assembly, and disassembly. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the enclo sed switches and 

circuit breakers conform to the requirements of the  drawings and 

specifications. 

b. Certification by the Contractor that the enclose d switches and 

circuit breakers have been properly installed, adju sted, and 

tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. International Code Council (ICC): 

IBC-12..................International Building Code  

C. National Electrical Manufacturers Association (N EMA):  

FU l-07.................Low Voltage Cartridge Fuses  

KS l-06.................Enclosed and Miscellaneous Distribution 

Equipment Switches (600 Volts Maximum)  

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

E. Underwriters Laboratories, Inc. (UL):  

98-07...................Enclosed and Dead-Front Swi tches  

248-00..................Low Voltage Fuses 

489-09..................Molded Case Circuit Breaker s and Circuit 

Breaker Enclosures 
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PART 2 - PRODUCTS  

2.1 FUSED SWITCHES RATED 600 AMPERES AND LESS  

A. Switches shall be in accordance with NEMA, NEC, UL, as specified, and 

as shown on the drawings. 

B. Shall be NEMA classified General Duty (GD) for 2 40 V switches, and NEMA 

classified Heavy Duty (HD) for 480 V switches. 

C. Shall be horsepower (HP) rated.  

D. Shall have the following features:  

1. Switch mechanism shall be the quick-make, quick- break type. 

2. Copper blades, visible in the open position. 

3. An arc chute for each pole.  

4. External operating handle shall indicate open an d closed positions, 

and have lock-open padlocking provisions.  

5. Mechanical interlock shall permit opening of the  door only when the 

switch is in the open position, defeatable to permi t inspection. 

6. Fuse holders for the sizes and types of fuses sp ecified. 

7. Solid neutral for each switch being installed in  a circuit which 

includes a neutral conductor.  

8. Ground lugs for each ground conductor.  

9. Enclosures: 

a. Shall be the NEMA types shown on the drawings. 

b. Where the types of switch enclosures are not sho wn, they shall be 

the NEMA types most suitable for the ambient enviro nmental 

conditions. 

c. Shall be finished with manufacturer’s standard g ray baked enamel 

paint over pretreated steel. 

2.2 UNFUSED SWITCHES RATED 600 AMPERES AND LESS 

A. Shall be the same as fused switches, but without  provisions for fuses. 

2.3 FUSED SWITCHES RATED OVER 600 AMPERES TO 1200 AMPERES 

A. Shall be the same as fused switches, and shall b e NEMA classified Heavy 

Duty (HD). 

2.4 MOTOR RATED TOGGLE SWITCHES 

A. Type 1, general purpose for single-phase motors rated up to 1 

horsepower. 

B. Quick-make, quick-break toggle switch with exter nal reset button and 

thermal overload protection matched to nameplate fu ll-load current of 

actual protected motor. 



VA Project 528A6-16-614EM           Bath VAMC 
AE Works Project 16036  Replace Generator, Building  78 
  100% Construction Documents 
 

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 
26 29 21 - 4 

2.5 CARTRIDGE FUSES 

A. Shall be in accordance with NEMA FU 1. 

D. Motor Branch Circuits:  Class RK5, time delay. 

E. Other Branch Circuits:  Class RK5, time delay 

F. Control Circuits: Class CC, time delay. 

2.6 SEPARATELY-ENCLOSED CIRCUIT BREAKERS  

A. Enclosures shall be the NEMA types shown on the drawings. Where the 

types are not shown, they shall be the NEMA type mo st suitable for the 

ambient environmental conditions. 

B. Adjustable Trip Molded Case Circuit Breakers:  

1. Provide molded case, solid state adjustable trip  type circuit 

breakers.  

2. Trip units shall have field adjustable tripping characteristics as 

follows:  

a. Long time pickup.  

b. Long time delay.  

c. Short time pickup.  

d. Short time delay.  

e. Instantaneous.  

PART 3 - EXECUTION 

3.1 INSTALLATION   

A. Installation shall be in accordance with the man ufacturer’s 

instructions, the NEC, as shown on the drawings, an d as specified.  

C. Fused switches shall be furnished complete with fuses. Arrange fuses 

such that rating information is readable without re moving the fuses. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify tightness of accessible bolted electrical  connections by 

calibrated torque-wrench method. 

d. Vacuum-clean enclosure interior.  Clean enclosur e exterior. 



VA Project 528A6-16-614EM           Bath VAMC 
AE Works Project 16036  Replace Generator, Building  78 
  100% Construction Documents 
 

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 
26 29 21 - 5 

3.3 SPARE PARTS  

A. Two weeks prior to the final inspection, furnish  one complete set of 

spare fuses for each fused disconnect switch instal led on the project. 

Deliver the spare fuses to the Contracting Officer Representative 

(COR).  

---END--- 
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SECTION 26 32 13 
ENGINE GENERATORS 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. This section specifies the furnishing, installat ion, connection, and 

testing of the low-voltage engine generators. 

1.2 RELATED WORK  

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

E. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors.  

F. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

G. Section 23 05 41, NOISE AND VIBRATION CONTROL FO R HVAC PIPING AND 

EQUIPMENT: Requirements for pipe and equipment supp ort and noise 

control. 

H. Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY: 

Short circuit and coordination study, and requireme nts for a 

coordinated electrical system. 

I. Section 23 07 11, HVAC, PLUMBING, AND BOILER PLA NT INSULATION: 

Requirements for hot piping and equipment insulatio n. 

O. Section 26 29 21, Enclosed Switches And Circuit Breakers: Requirements 

for enclosed switches and circuit breakers. 

1.3 QUALITY ASSURANCE  

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

B. A factory-authorized representative shall be cap able of providing 

emergency maintenance and repairs at the project si te within 4 hours 

maximum of notification. 

1.4 FACTORY TESTS 

A. Load Test: Shall include two hours while the eng ine generator is 

delivering 100% of the specified kW, and four hours  while the engine 

generator is delivering 80% of the specified kW. Du ring this test, 

record the following data at 20-minute intervals: 

Time Engine RPM Oil Temperature Out 

kW Water Temperature In Fuel Pressure 
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Voltage Water Temperature Out Oil Pressure 

Amperes Oil Temperature In Ambient Temperature 

 

B. Cold Start Test: Record time required for the en gine generator to 

develop specified voltage, frequency, and kW load f rom a standstill 

condition with engine at ambient temperature. 

C. Furnish four (4) copies of certified manufacture r's factory test 

reports to the Contracting Officer Representative ( COR) prior to 

shipment of the engine generators to ensure that th e engine generator 

has been successfully tested as specified. 

D. The manufacturer shall furnish fuel, load banks,  testing instruments, 

and all other equipment necessary to perform these tests. 

1.5 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Scaled drawings, showing plan views, side views,  elevations, and 

cross-sections. 

2. Diagrams: 

a. Control system diagrams, control sequence diagra ms or tables, 

wiring diagrams, interconnections diagrams (between  engine 

generators, automatic transfer switches, parallelin g switchgear, 

local control cubicles, remote annunciator panels, and fuel 

storage tanks, as applicable), and other like items . 

3. Technical Data: 

a. Published ratings, catalog cuts, pictures, and m anufacturer’s 

specifications for engine generator, governor, volt age regulator, 

radiator, muffler, dampers, day tank, pumps, fuel t ank, batteries 

and charger, jacket heaters, torsional vibration, a nd control and 

supervisory equipment. 

b. Description of operation. 

c. Short-circuit current capacity and subtransient reactance. 

d. Sound power level data. 

4. Calculations: 
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a. Calculated performance derations appropriate to installed 

environment. 

5. Manuals:  

a. When submitting the shop drawings, submit comple te maintenance 

and operating manuals, to include the following: 

1) Technical data sheets. 

2) Wiring diagrams. 

3) Include information for testing, repair, trouble shooting, and 

factory recommended periodic maintenance procedures  and 

frequency.  

4) Provide a replacement and spare parts list. Incl ude a list of 

tools and instruments for testing and maintenance p urposes.  

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

6. Test Reports: 

a. Submit certified factory test reports for approv al. 

b. Submit field test reports two weeks prior to the  final 

inspection. 

7. Certifications:  

a. Prior to fabrication of the engine generator, su bmit the 

following for approval: 

1) A certification in writing that an engine genera tor of the 

same model and configuration, with the same bore, s troke, 

number of cylinders, and equal or higher kW/kVA rat ings as the 

proposed engine generator, has been operating satis factorily 

with connected loads of not less than 75% of the sp ecified 

kW/kVA rating, for not fewer than 2,000 hours witho ut any 

failure of a crankshaft, camshaft, piston, valve, i njector, or 

governor system.  

2) A certification in writing that devices and circ uits will be 

incorporated to protect the voltage regulator and o ther 

components of the engine generator during operation  at speeds 

other than the rated RPM while performing maintenan ce. Submit 

thorough descriptions of any precautions necessary to protect 

the voltage regulator and other components of the s ystem 
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during operation of the engine generator at speeds other than 

the rated RPM.  

3) A certification from the engine manufacturer sta ting that the 

engine exhaust emissions meet the applicable federa l, state, 

and local regulations and restrictions. At a minimu m, this 

certification shall include emission factors for cr iteria 

pollutants including nitrogen oxides, carbon monoxi de, 

particulate matter, sulfur dioxide, non-methane hyd rocarbon, 

and hazardous air pollutants (HPAs). 

b. Prior to installation of the engine generator at  the job site, 

submit certified factory test data.  

c. Two weeks prior to the final inspection, submit the following.  

1) Certification by the manufacturer that the engin e generators 

conform to the requirements of the drawings and 

specifications. 

2) Certification by the Contractor that the engine generators 

have been properly installed, adjusted, and tested.  

1.6 STORAGE AND HANDLING  

A. Engine generators shall withstand shipping and h andling stresses in 

addition to the electrical and mechanical stresses which occur during 

operation of the system. Protect radiator core with  wood sheet.  

B. Store the engine generators in a location approv ed by the Contracting 

Officer Representative (COR).  

1.7 JOB CONDITIONS  

A. Job conditions shall conform to the arrangements  and details shown on 

the drawings.  The dimensions, enclosures, and arra ngements of the 

engine generator system shall permit the operating personnel to safely 

and conveniently operate and maintain the system in  the space 

designated for installation.  

1.8 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. American National Standards Institute (ANSI):  

C37.50-07...............Low-Voltage AC Power Circui t Breakers Used In 

Enclosures-Test Procedures  
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C39.1-81 (R1992) .......Requirements for Electrical  Analog Indicating 

Instruments 

C. American Society of Testing Materials (ASTM): 

A53/A53M-10.............Standard Specification for Pipe, Steel, Black, 

and Hot–Dipped, Zinc Coated Welded and Seamless 

B88-09..................Specification for Seamless Copper Water Tube  

B88M-11.................Specification for Seamless Copper water Tube 

(Metric)  

D975-11b................Diesel Fuel Oils 

D. Institute of Electrical and Electronic Engineers  (IEEE): 

C37.13-08...............Low Voltage AC Power Circui t Breakers Used In 

Enclosures  

C37.90.1-02.............Surge Withstand Capability (SWC) Tests for 

Relays and Relay Systems Associated with 

Electric Power Apparatus 

E. International Code Council (ICC): 

IBC-12..................International Building Code  

F. National Electrical Manufacturers Association (N EMA):  

ICS 6-06................Enclosures  

ICS 4-10................Application Guideline for T erminal Blocks  

MG 1-11.................Motor and Generators  

MG 2-07.................Safety Standard and Guide f or Selection, 

Installation and Use of Electric Motors and 

Generators 

PB 2-11.................Dead-Front Distribution Swi tchboards  

250-08..................Enclosures for Electrical E quipment (1000 Volts 

Maximum)  

G. National Fire Protection Association (NFPA):  

30-12...................Flammable and Combustible L iquids Code 

37-10...................Installations and Use of St ationary Combustion 

Engine and Gas Turbines  

70-11...................National Electrical Code (N EC)  

99-12...................Health Care Facilities  

110-10..................Standard for Emergency and Standby Power 

Systems 

H. Underwriters Laboratories, Inc. (UL):  

50-07...................Enclosures for Electrical E quipment  
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142-06..................Steel Aboveground Tanks for  Flammable and 

Combustible Liquids 

467-07..................Grounding and Bonding Equip ment 

489-09..................Molded-Case Circuit Breaker s, Molded-Case 

Switches and Circuit-Breaker Enclosures 

508-99..................Industrial Control Equipmen t  

891-05..................Switchboards  

1236-06.................Battery Chargers for Chargi ng Engine-Starter 

Batteries 

2085-97.................Insulated Aboveground Tanks  for Flammable and 

Combustible Liquids 

2200-98.................Stationary Engine Generator  Assemblies 

PART 2 - PRODUCTS  

2.1 GENERAL REQUIREMENTS 

A. The engine generator system shall be in accordan ce with NFPA, UL, NEMA 

and ANSI, and as specified herein.  

B. Provide a factory-assembled, wired (except for f ield connections), 

complete, fully automatic engine generator system.  

C. Engine Generator Parameter Schedule: 

1. Power Rating: Emergency Standby 

2. Voltage: 120/208V3. Rated Power: 230_ kW 288_ kV A continuous) 

4. Power Factor: 0.8lagging 

5. Engine Generator Application: stand-alone6. Fuel : diesel 

7. Voltage Regulation: + 2% (maximum) (No Load to F ull Load) 

(standalone applications) 

8. Phases: 3 Phase, Wye9. Each component of the eng ine generator 

system shall be capable of operating at 1100_ feet)  above sea level  

D. Assemble, connect, and wire the engine generator  at the factory so that 

only the external connections need to be made at th e construction site.  

E. Engine Generator Unit shall be factory-painted w ith manufacturer's 

primer and standard finishes.  

F. Connections between components of the system sha ll conform to the 

recommendations of the manufacturer.  

G. Couplings, shafts, and other moving parts shall be enclosed and 

guarded. Guards shall be metal, ruggedly constructe d, rigidly fastened, 

and readily removable for convenient servicing of t he equipment without 

disassembling any pipes and fittings.  



VA Project No 528A6-16-614EM  Bath VAMC          
AE Works Project 16036  Generator Replacement, Buil ding 78 
  100% Construction Documents 
 

ENGINE GENERATORS 
26 32 13 - 7 

H. Engine generator shall have the following featur es:  

1. Factory-mounted on a common, rigid, welded, stru ctural steel base.  

2. Engine generator shall be statically and dynamic ally balanced so 

that the maximum vibration in the horizontal, verti cal, and axial 

directions shall be limited to 0.15 mm (0.0059 inch ), with an 

overall velocity limit of 24 mm/sec (0.866 inch per  second) RMS, for 

all speeds. 

3. The isolators shall be constrained with restrain ts capable of 

withstanding static forces in any direction equal t o twice the 

weight of the supported equipment.  

4. Shall be capable of operating satisfactorily as specified for not 

fewer than 10,000 hours between major overhauls.  

2.2 ENGINE  

A. The engine shall be coupled directly to a genera tor.  

B. Minimum four cylinders.  

C. The engine shall be able to start in a 4.5 ˚C (4 0 ˚F) ambient 

temperature while using No. 2 diesel fuel oil witho ut the use of 

starting aids such as glow plugs and ether injectio ns.  

D. The engine shall be equipped with electric heate r for maintaining the 

coolant temperature between 32-38 °C (90-100 °F), o r as recommended by 

the manufacturer.  

1. Install thermostatic controls, contactors, and c ircuit breaker-

protected circuits for the heaters.  

2. The heaters shall operate continuously except wh ile the engine is 

operating or the water temperature is at the predet ermined level.  

2.3 GOVERNOR  

A. Isochronous, electronic type.  

B. Steady-state speed band at 60 Hz shall not excee d plus or minus 0.33%.  

2.4 LUBRICATION OIL SYSTEM  

A. Pressurized type.  

B. Positive-displacement pump driven by engine cran kshaft. 

C. Full-flow strainer and full-flow or by-pass filt ers.  

D. Filters shall be cleanable or replaceable type a nd shall remove 

particles as small as 3 microns without removing th e additives in the 

oil. For by-pass filters, flow shall be diverted wi thout flow 

interruption.  
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E. Extend lube oil sump drain line out through the skid base and terminate 

it with a drain valve and plug.  

2.5 FUEL SYSTEM  

A. Main fuel storage tank(s) shall comply with the requirements of Section 

23 10 00, FACILITY FUEL SYSTEMS. 

B. Shall comply with NFPA 37 and NFPA 30, and have the following features:  

1. Injection pump(s) and nozzles.  

2. Plungers shall be carefully lapped for precision  fit and shall not 

require any packing.  

3. Filters or screens that require periodic cleanin g or replacement 

shall not be permitted in the injection system asse mblies.  

4. Return surplus oil from the injectors to the mai n storage tank by 

gravity or a pump.  

5. Filter System:  

a. Dual primary filters shall be located between th e main fuel oil 

storage and day tank.  

b. Secondary filters (engine-mounted) shall be loca ted such that the 

oil will be thoroughly filtered before it reaches t he injection 

system assemblies. 

c. Filters shall be cleanable or replaceable type a nd shall entrap 

and remove water from oil as recommended by the eng ine 

manufacturer. 

C. Day Tank:  

1. Each engine generator shall be provided with a w elded steel separate 

self-supporting day tank with double-wall fuel cont ainment. 

2. Each day tank shall have capacity to supply fuel  to the engine for a 

4-hour period at 100% rated load without being refi lled. The 

calculation of the capacity of each day tank shall incorporate the 

requirement to stop the supply of fuel into the day  tank at 90% of 

the ultimate volume of the tank. 

3. Secure, pipe, and connect the tank adequately fo r maximum protection 

from fire hazards, including oil leaks.  

4. Incorporate a vent, drain cock, shutoff cocks, a nd gauge glass. 

Terminate the vent piping outdoors with mushroom ve nt cap.  

5. Incorporate a float switch on the day tank to co ntrol the fuel oil 

transfer pump and to actuate an alarm in the engine  generator 
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control cubicle when the oil level in the tank drop s below the level 

at which the transfer pump should start to refill t he tank.  

a. The float switch contacts controlling the fuel o il transfer pump 

shall be set to energize the pump when the liquid l evel in the 

tank reaches one-third of the total volume of the t ank.  

b. The float switch contacts that actuate the low f uel oil day tank 

alarm device shall be set to alarm and energize the  second fuel 

transfer pump when the liquid level in the tank rea ches one-

quarter of the total volume of the tank.  

6. Day tank and engine supply line elevations shall  be below the 

elevation of the injector return outlet on the engi ne.  

D. Fuel Transfer Pump - Main Storage Tank to Day Ta nk(s): 

1. Electric motor-driven, duplex arrangement, close -coupled, single-

stage, positive-displacement type with built-in pre ssure relief 

valves.  

2. Include a heavy-duty automatic alternator and H- O-A switch to 

alternate sequence of pumps. Pumps shall be control led with the 

float switch on the day tank and H-O-A selector swi tch such that the 

day tank will be refilled automatically when the oi l level lowers to 

the low limit for the float switch. The H-O-A selec tor switches 

shall enable the pumps to be operated manually at a ny time.  

3. For all engines, the related transfer pump and i ts electrical and 

plumbing connections shall be sized to provide a fl ow rate of at 

least four times the engine's fuel consumption rate .  

4. Provide a manually-operated, rotary-type transfe r pump connected in 

parallel with the electric motor-driven transfer pu mps so that oil 

can be pumped to the day tank while the electric mo tor-driven pumps 

are inoperative.  

E. Piping System: Black steel standard weight ASTM A-53 pipe and necessary 

valves and pressure gauges between: 

1. The engine and the day tank as shown on the draw ings.  

2. The day tank and the supply and return connectio ns at the storage 

tank as shown on the drawings. Connections at the e ngine shall be 

made with flexible piping suitable for the fuel fur nished. 

2.6 COOLING SYSTEM  

A. Liquid-cooled, closed loop, with  fin-tube radia tor mounted on the 

engine generator, as shown on the drawings. 
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B. Cooling capacity shall not be less than the cool ing requirements of the 

engine generator and its lubricating oil while oper ating continuously 

at 100% of its specified rating.  

D. Coolant shall be extended-life antifreeze soluti on, 50% ethylene glycol 

and 50% soft water, with corrosion inhibitor additi ve as recommended by 

the manufacturer.  

E. Fan shall be driven by  multiple belts from engi ne shaft.  

F. Coolant hoses shall be flexible, per manufacture r's recommendation. 

G. Self-contained thermostatic-control valve shall modulate coolant flow 

to maintain optimum constant coolant temperature, a s recommended by the 

engine manufacturer. 

H. Motor-Operated Dampers:  

1. Dampers, which are provided under Section 23 31 00, HVAC DUCTS AND 

CASINGS, shall be two-position, electric motor-oper ated.  

2. Dampers shall open simultaneously with the start ing of the diesel 

engine and shall close simultaneously with the stop ping of the 

diesel engine.  

2.7 AIR INTAKE AND EXHAUST SYSTEMS  

A. Air Intake:  

1. Provide an engine-mounted air cleaner with repla ceable dry filter 

and dirty filter indicator. 

B. Exhaust System: 

// 

2. Exhaust Muffler:  

 Shall be critical grade type and capable of the fo llowing noise 

attenuation:  

 

Octave Band Hertz  
(Mid Frequency) 

Minimum db Attenuation 
(.0002 Microbar Reference) 

31 5 

63 10 

125 27 

500 37 

1000 31 

2000 26 

4000 25 

8000 26 
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3. Pressure drop in the complete exhaust system sha ll be small enough 

for satisfactory operation of the engine generator while it is 

delivering 100% of its specified rating.  

4. Exhaust pipe size from the engine to the muffler  shall be as 

recommended by the engine manufacturer. Pipe size f rom muffler to 

air discharge shall be two pipe sizes larger than e ngine exhaust 

pipe. 

5. Connections at the engine exhaust outlet shall b e made with a 

flexible exhaust pipe. Provide bolted type pipe fla nges welded to 

each end of the flexible section.  

C. Condensate drain at muffler shall be made with s chedule 40 black steel 

pipe through a petcock. 

D. Exhaust Piping and Supports: Black steel pipe, A STM A-53 standard 

weight with welded fittings. Spring type hangers, a s specified in 

Section 23 05 41, NOISE AND VIBRATION CONTROL FOR H VAC PIPING AND 

EQUIPMENT, shall support the pipe.  

E. Insulation for Exhaust Pipe and Muffler:  

1. Calcium silicate minimum 75 mm (3 inches) thick.   

2. Insulation shall be as specified in Section 23 0 7 11, HVAC, 

PLUMBING, AND BOILER PLANT INSULATION.  

3. The installed insulation shall be covered with a luminum jacket 0.4 

mm (0.016 inch) thick. The jacket is to be held in place by bands of 

0.38 mm (0.015 inch) thick by 15 mm (0.5 inch) wide  aluminum.  

4. Insulation and jacket are not required on flexib le exhaust sections.  

 
F. Roof: Pipe sleeves (thimble) shall be Schedule 4 0 standard weight steel 

pipe. Flash exhaust pipe thimble through roof with 16 oz soft sheet 

copper, flanged, and made watertight under built-up  roofing and 

extended up around pipe thimble. The exhaust pipe s hall be positioned 

within the thimble by four 150 mm (6 inches) wide s piders welded to the 

exhaust pipe.  

G. Vertical exhaust piping shall be provided with a  hinged, gravity-

operated, self-closing rain cover. 

2.8 ENGINE STARTING SYSTEM  

A. The engine starting system shall start the engin e at any position of 

the flywheel.  

B. Electric cranking motor:  
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1. Shall be engine-mounted.  

2. Shall crank the engine via a gear drive.  

3. Rating shall be adequate for cranking the cold e ngine at the voltage 

provided by the battery system, and at the required  RPM during five 

consecutive starting attempts of 10 seconds crankin g each at 

10-second intervals, for a total of 50 seconds of a ctual cranking 

without damage (the fifth starting attempt will be manually 

initiated upon failure of a complete engine crankin g cycle).  

C. Batteries shall be nickel-cadmium high discharge  rate type.  

1. Each battery cell shall have minimum and maximum  electrolyte level 

indicators and a flip-top flame arrestor vent cap.  

2. Batteries shall have connector covers for protec tion against 

external short circuits.  

3. With the charger disconnected, the batteries sha ll have sufficient 

capacity so that the total system voltage does not fall below 85% of 

the nominal system voltage with the following deman ds:  

Five consecutive starting attempts of 10 seconds cr anking at 10 

second intervals for a total of 50 seconds of actua l cranking (the 

fifth starting attempt will be manually initiated u pon failure of a 

complete engine cranking cycle).  

4. Battery racks shall be metal with an alkali-resi stant finish and 

thermal insulation, and secured to the floor. 

D. Battery Charger: 

1. A current-limiting battery charger, conforming t o UL 1236, shall be 

provided and shall automatically recharge the batte ries. The charger 

shall be capable of an equalize-charging rate for r echarging fully 

depleted batteries within 24 hours and a floating c harge rate for 

maintaining the batteries at fully charged conditio n.  

2. An ammeter shall be provided to indicate chargin g rate. A voltmeter 

shall be provided to indicate charging voltage. 

2.10 JACKET COOLANT HEATER 

A. Provide a thermostatically-controlled electric h eater mounted in the 

engine coolant jacketing to automatically maintain the coolant within 

plus or minus 1.7 °C (3 °F) of the temperature reco mmended by the 

engine manufacturer to meet the starting time speci fied at the minimum 

winter outdoor temperature. 
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2.11 GENERATOR  

A. Synchronous, amortisseur windings, bracket-beari ng, self-venting, 

rotating-field type connected directly to the engin e.  

B. Lifting lugs designed for convenient connection to and removal from the 

engine.  

C. Integral poles and spider, or individual poles d ove-tailed to the 

spider. 

D. Designed for sustained short-circuit currents in  conformance with NEMA 

Standards.  

E. Designed for sustained operation at 100% of the RPM specified for the 

engine generator without damage.  

F. Telephone influence factor shall conform to NEMA  MG 1.  

G. Furnished with brushless excitation system or st atic-exciter-regulator 

assembly.  

H. Nameplates attached to the generator shall show the manufacturer's 

name, equipment identification, serial number, volt age ratings, field 

current ratings, kW/kVA output ratings, power facto r rating, time 

rating, temperature rise ratings, RPM ratings, full  load current 

rating, number of phases and frequency, and date of  manufacture.  

I. The grounded (neutral) conductor shall be electr ically isolated from 

equipment ground and terminated in the same junctio n box as the phase 

conductors.  

2.12 GENERATOR OVERCURRENT AND FAULT PROTECTION  

//B. Generator circuit breaker shall be molded-case , electronic-trip type, 

and 100% rated, complying with UL 489. Tripping cha racteristics shall 

be adjustable long-time and short-time delay and in stantaneous. Provide 

shunt trip to trip breaker when engine generator is  shut down by other 

protective devices.// 

F. Overcurrent protective device cubicle shall cont ain terminations for 

neutral and equipment grounding conductors as neces sary. 

 
2.13 CONTROLS  

A. Shall include Engine Generator Control Cubicle(s ) and Remote 

Annunciator Panel. 

B. General:  

1. Control equipment shall be in accordance with UL  508, NEMA ICS-4, 

ICS-6, and ANSI C37.90.1. 

2. Panels shall be in accordance with UL 50.  
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3. Cubicles shall be in accordance with UL 891.  

4. Coordinate controls with the automatic transfer switches shown on 

the drawings so that the systems will operate as sp ecified.  

5. Cubicles:  

a. Code gauge steel: manufacturer's recommended hea vy gauge steel 

with factory primer and light gray finish.  

b. Doors shall be gasketed, attached with concealed  or semi-

concealed hinges, and shall have a permanent means of latching in 

closed position.  

c. Panels shall be wall-mounted or incorporated in other equipment 

as indicated on the drawings or as specified.  

d. Door locks for panels and cubicles shall be keye d identically to 

operate from a single key.  

6. Wiring: Insulated, rated at 600 V.  

a. Install the wiring in vertical and horizontal ru ns, neatly 

harnessed.  

b. Terminate all external wiring at heavy duty, pre ssure-type, 

terminal blocks.  

7. The equipment, wiring terminals, and wires shall  be clearly and 

permanently labeled.  

8. The appropriate wiring diagrams shall be laminat ed or mounted under 

plexiglass within the frame on the inside of the cu bicles and 

panels.  

9. All indicating lamps and switches shall be acces sible and mounted on 

the cubicle doors.  

11. The manufacturer shall coordinate the interconn ection and 

programming of the generator controls with all rela ted equipment, 

including automatic transfer switches and generator  paralleling 

controls as applicable, specified in other sections . 

C. Engine generator Control Cubicle:  

1. Starting and Stopping Controls:  

a. A three-position, maintained-contact type select or switch with 

positions marked "AUTOMATIC," "OFF," and "MANUAL." Provide 

flashing amber light for OFF and MANUAL positions.  

b. A momentary contact push-button switch with posi tions marked 

"MANUAL START" and "MANUAL STOP."  
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c. Selector switch in AUTOMATIC position shall caus e the engine to 

start automatically when a single pole contact in a  remote device 

closes. When the generator's output voltage increas es to not less 

than 90% of its rated voltage, and its frequency in creases to not 

less than 58 Hz, the remote devices shall transfer the load to 

the generator. An adjustable time delay relay, in t he 0 to 15 

minute range, shall cause the engine generator to c ontinue 

operating without any load after completion of the period of 

operation with load. Upon completion of the additio nal 0 to 15 

minute (adjustable) period, the engine generator sh all stop.  

d. Selector switch in OFF position shall prevent th e engine from 

starting either automatically or manually. Selector  switch in 

MANUAL position shall also cause the engine to star t when the 

manual start push-button is depressed momentarily.  

e. With selector switch is in MANUAL position, depr essing the MANUAL 

STOP push-button momentarily shall stop the engine after a cool-

down period.  

f. A maintained-contact, red mushroom-head push-but ton switch marked 

"EMERGENCY STOP" will cause the engine to stop with out a cool-

down period, independent of the position of the sel ector switch.  

2. Engine Cranking Controls:  

a. The cranking cycles shall be controlled by a tim er that will be 

independent of the battery voltage fluctuations.  

b. The controls shall crank the engine through one complete cranking 

cycle, consisting of four starting attempts of 10 s econds each 

with 10 seconds between each attempt.  

c. Total actual cranking time for the complete cran king cycle shall 

be 40 seconds during a 70-second interval.  

d. Cranking shall terminate when the engine starts so that the 

starting system will not be damaged. Termination of  the cranking 

shall be controlled by self-contained, speed-sensit ive switch. 

The switch shall prevent re-cranking of the engine until after 

the engine stops. 

e. After the engine has stopped, the cranking contr ol shall reset.  

3. Supervisory Controls:  

a. Overcrank:  
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1) When the cranking control system completes one c ranking cycle 

(four starting attempts), without starting the engi ne, the 

OVERCRANK signal light and the audible alarm shall be 

energized.  

2) The cranking control system shall lock-out, and shall require 

a manual reset.  

b. Coolant Temperature:  

1) When the temperature rises to the predetermined first stage 

level, the HIGH COOLANT TEMPERATURE - FIRST STAGE s ignal light 

and the audible alarm shall be energized.  

2) When the temperature rises to the predetermined second stage 

level, which shall be low enough to prevent any dam age to the 

engine and high enough to avoid unnecessary engine shutdowns, 

the HIGH COOLANT TEMPERATURE - SECOND STAGE signal light and 

the audible alarm shall be energized and the engine  shall 

stop. 

3) The difference between the first and second stag e temperature 

settings shall be approximately -12 ˚C (10 ˚F).  

4) Permanently indicate the temperature settings ne ar the 

associated signal light. 

5) When the coolant temperature drops to below 21 ˚ C (70 ˚F), the 

"LOW COOLANT TEMPERATURE" signal light and the audi ble alarm 

shall be energized.  

c. Low Coolant Level: When the coolant level falls below the minimum 

level recommended by the manufacturer, the LOW COOL ANT LEVEL 

signal light and audible alarm shall be energized.  

d. Lubricating Oil Pressure:  

1) When the pressure falls to the predetermined fir st stage 

level, the OIL PRESSURE - FIRST STAGE signal light and the 

audible alarm shall be energized.  

2) When the pressure falls to the predetermined sec ond stage 

level, which shall be high enough to prevent damage  to the 

engine and low enough to avoid unnecessary engine s hutdowns, 

the OIL PRESSURE - SECOND STAGE signal light and th e audible 

alarm shall be energized and the engine shall stop.   

3) The difference between the first and second stag e pressure 

settings shall be approximately 15% of the oil pres sure.  
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4) The pressure settings near the associated signal  light shall 

be permanently displayed so that the running oil pr essure can 

be compared to the target (setpoint) value.  

e. Overspeed:  

1) When the engine RPM exceeds the maximum RPM reco mmended by the 

manufacturer of the engine, the engine shall stop.  

2) Simultaneously, the OVERSPEED signal light and t he audible 

alarm shall be energized.  

f. Low Fuel - Day Tank:  

 When the fuel oil level in the day tank decreases to less than 

the level at which the fuel oil transfer pump shoul d start to 

refill the tank, the LOW FUEL DAY TANK light and th e audible 

alarm shall be energized.  

g. Low Fuel - Main Storage Tank:  

 When the fuel oil level in the storage tank decrea ses to less 

than one-third of total tank capacity, the LOW FUEL -MAIN STORAGE 

TANK signal light and audible alarm shall be energi zed.  

h. Reset Alarms and Signals:  

 Overcrank, Coolant Temperature, Coolant Level, Oil  Pressure, 

Overspeed, and Low Fuel signal lights and the assoc iated audible 

alarms shall require manual reset. A momentary-cont act silencing 

switch and push-button shall silence the audible al arm by using 

relays or solid state devices to seal in the audibl e alarm in the 

de-energized condition. Elimination of the alarm co ndition shall 

automatically release the sealed-in circuit for the  audible alarm 

so that it will be automatically energized again wh en the next 

alarm condition occurs. The signal lights shall req uire manual 

reset after elimination of the condition which caus ed them to be 

energized. Install the audible alarm just outside t he engine 

generator room in a location as directed by the Con tracting 

Officer Representative (COR). The audible alarm sha ll be rated 

for 85 dB at 3 M (10 feet).  

i. Generator Breaker Signal Light:  

1) A flashing green light shall be energized when t he engine 

generator circuit breaker is in the OPEN or TRIPPED  position.  

2) Simultaneously, the audible alarm shall be energ ized.  

4. Monitoring Devices:  
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a. Electric type gauges for the cooling water tempe ratures and 

lubricating oil pressures. These gauges may be engi ne mounted 

with proper vibration isolation.  

b. A running time indicator, totalizing not fewer t han 9,999 hours, 

and an electric type tachometer.  

c. A voltmeter, ammeter, frequency meter, kilowatt meter, manual 

adjusting knob for the output voltage, and the othe r items shown 

on the drawings shall be mounted on the front of th e generator 

control panels.  

d. Install potential and current transformers as re quired.  

e. Visual Indications:  

1) OVERCRANK  

2) HIGH COOLANT TEMPERATURE - FIRST STAGE  

3) HIGH COOLANT TEMPERATURE - SECOND STAGE  

4) LOW COOLANT TEMPERATURE  

5) OIL PRESSURE - FIRST STAGE  

6) OIL PRESSURE - SECOND STAGE  

7) LOW COOLANT LEVEL  

8) GENERATOR BREAKER  

9) OVERSPEED  

10) LOW FUEL - DAY TANK  

11) LOW FUEL – MAIN STORAGE TANK  

f. Lamp Test: The LAMP TEST momentary contact switc h shall 

momentarily actuate the alarm buzzer and all the in dicating 

lamps.  

5. Automatic Voltage Regulator:  

a. Shall correct voltage fluctuations rapidly and r estore the output 

voltage to the predetermined level with a minimum a mount of 

hunting.  

b. Shall include voltage level rheostat located ins ide the control 

cubicle.  

c. Provide a 3-phase automatic voltage regulator im mune to waveform 

distortion. 

2.14 REMOTE ANNUNCIATOR PANEL 

A. A remote annunciator panel shall be installed at  the building lobby 

location as shown on the drawings.  
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B. The annunciator shall indicate alarm conditions as required by NFPA 99 

and 110.  

C. Include control wiring between the remote annunc iator panel and the 

engine generator. Wiring shall be as required by th e manufacturer.//  

 

2.16 SPARE PARTS  

A. For each engine generator: 

1. Six lubricating oil filters. 

2. Six primary fuel oil filters. 

3. Six secondary fuel oil filters. 

4. Six intake air filters. 

B. For each battery charger: 

1. Three complete sets of fuses. 

C. For each control panel: 

1. Three complete sets of fuses, if applicable. 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install concrete bases of dimensions shown on th e drawings. 

B. Installation of the engine generator shall compl y with manufacturer's 

written instructions and with NFPA 110. 

C. Mounting:  

1. Support the base of engine generator on vibratio n isolators, each 

isolator bolted to the floor (pad), and the generat or base bolted to 

isolator.  

2. Install sufficient isolators so that the floor ( pad) bearing 

pressure under each isolator is within the floor (p ad) loading 

specification.  

3. Install equal number of isolators on each side o f the engine 

generator's base.  

4. Locate isolators for approximately equal load di stribution and 

deflection per isolator. The base of the engine gen erator shall be 

drilled at the factory for the isolator bolts.  

5. Isolators shall be shipped loose with the engine  generator.  

6. All connections between the engine generator and  exterior systems, 

such as fuel lines, electrical connections, and eng ine exhaust 

system and air exhaust shroud, shall be flexible.  

E. alance:  
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1. The vibration velocity in the horizontal, vertic al, and axial 

directions shall not exceed 16.25 mm (0.65 inch) pe r second peak at 

any specific frequency. These limits apply to main structural 

components such as the engine block and the generat or frame at the 

bearings.  

F. Connect all components of the generator system s o that they will 

continue to be energized during failure of the norm al electrical power 

supply system.  

G. Install piping between engine generator and remo te components of 

cooling, fuel, and exhaust systems.  

H. Flexible connection between radiator and exhaust  shroud at the wall 

damper: 

1. Install noncombustible flexible connections made  of 20-oz 

neoprene-coated fiberglass fabric approximately 150  mm (6 inches) 

wide.  

2. Crimp and fasten the fabric to the sheet metal w ith screws 50 mm (2 

inches) on center. The fabric shall not be stressed , except by the 

air pressure.  

I. Exhaust System Insulation: 

1. Adhesive and insulation materials shall be appli ed on clean, dry 

surfaces from which loose scale and construction de bris has been 

removed by wire brushing.  

2. Fill all cracks, voids, and joints of applied in sulation material 

with high temperature 1093 °C (2000 °F) insulating cement before 

applying the outer covering. 

3. The installation shall be clean and free of debr is, thermally and 

structurally tight without sag, neatly finished at all hangers or 

other penetrations, and shall provide a smooth fini shed surface.  

4. Insulation and jacket shall terminate hard and t ight at all anchor 

points.  

5. Insulate completely from engine exhaust flexible  connection through 

roof or wall construction, including muffler.  

3.2 ACCEPTANCE CHECKS AND TESTS  

A.  Provide the services of a factory-authorized, facto ry-trained 

representative of the engine generator manufacturer  to inspect field-

assembled components and equipment installation, an d to supervise the 

field tests.  
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B. When the complete engine generator system has be en installed and prior 

to the final inspection, test all components of the  system in the 

presence of the Contracting Officer Representative (COR) for proper 

operation of the individual components and the comp lete system and to 

eliminate electrical and mechanical defects.  

C. Furnish fuel oil, lubricating oil, anti-freeze l iquid, water treatment, 

rust-inhibitor, and load bank for testing of the en gine generator.  

D. Visual Inspection: Visually verify proper instal lation of engine 

generator and all components per manufacturer’s pre -functional 

installation checklist. 

E. Set engine generator circuit breaker protective functions per Section 

26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATIO N STUDY. 

F. Field Tests:  

1. Perform manufacturer’s after-starting checks and  inspections. 

2. Test the engine generator for six hours of conti nuous operation as 

follows:  

a. Two hours while delivering 100% of the specified  kW. 

b. Four hours while the engine generator is deliver ing 80% of its 

specified kW rating.  

c. If during the 6-hour continuous test, an engine generator failure 

occurs or the engine generator cannot maintain spec ified power 

output, the test(s) are null and void. After repair  and/or 

adjustments, the test(s) shall be repeated at no ad ditional cost 

to the Government until satisfactory results are at tained.  

3. Record the following test data at 30-minute inte rvals:  

a. Time of day, as well as reading of running time indicator.  

b. kW.  

c. Voltage on each phase.  

d. Amperes on each phase.  

e. Engine RPM.  

f. Frequency.  

g. Coolant water temperature.  

h. Fuel pressure.  

i. Oil pressure.  

j. Outdoor temperature.  

k. Average ambient temperature in the vicinity of t he engine 

generator.  
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4. Demonstrate that the engine generator will attai n proper voltage and 

frequency within the specified time limit from a co ld start after 

the closing of a single contact.  

5. Furnish a resistance-type load for the testing o f the engine 

generator. Test loads shall always include adequate  resistance to 

assure stability of the loads and equipment during all of the 

testing operations. The test load kW rating shall n ot be less than 

100% of the specified kW rating of the engine gener ator.  

G. Starting System Test: 

1. Demonstrate that the batteries and cranking moto r are capable of 

five starting attempts of 10 seconds cranking each at 10-second 

intervals with the battery charger turned off.  

H. Remote Annunciator Panel Tests: 

 Simulate conditions to verify proper operation of each visual or 

audible indication, interconnecting hardware and so ftware, and reset 

button.  

I. Fuel systems shall be flushed and tested per Sec tion 23 10 00, FACILITY 

FUEL SYSTEMS: Fuel supply and storage requirements.  

J. Automatic Operation Tests: 

 Test the engine generator and associated automatic  transfer switches to 

demonstrate automatic starting, loading and unloadi ng. The load for 

this test shall be the actual connected loads. Init iate loss of normal 

source and verify the specified sequence of operati on. Restore the 

normal power source and verify the specified sequen ce of operation. 

Verify resetting of controls to normal. 

L. At the completion of the field tests, fill the m ain storage tank and 

day tank with fuel of grade and quality as recommen ded by the 

manufacturer of the engine. Fill all engine fluids to levels as 

recommended by manufacturer. 

M. When any defects are detected during the tests, correct all the 

deficiencies and repeat all or part of the 6-hour c ontinuous test as 

requested by the Contracting Officer Representative  (COR), at no 

additional cost to the Government.  

N. Provide test and inspection results in writing t o the Contracting 

Officer Representative (COR). 
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3.3 FOLLOW-UP VERIFICATION 

A. After completion of acceptance checks, settings,  and tests, the 

Contractor shall demonstrate that the engine genera tor(s) and control 

and annunciation components are in good operating c ondition and 

properly performing the intended function. 

3.4 INSTRUCTIONS AND FINAL INSPECTIONS  

A. Laminate or mount under acrylic resin a set of o perating instructions 

for the system and install instructions within a fr ame mounted on the 

wall near the engine generator at a location per th e Contracting 

Officer Representative (COR).  

B. Furnish the services of a competent, factory-tra ined technician for one 

4-hour period for instructions to VA personnel in o peration and 

maintenance of the equipment, on the date requested  by the Contracting 

Officer Representative (COR).  

---END--- 
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