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SECTION 01 00 00  

GENERAL REQUIREMENTS  

1.1 GENERAL INTENTION  

A. Contractor shall completely prepare site for building operations, including demolition and 

removal of existing equipment, and furnish labor and materials and perform work for Project 

664-14-121, Medical Air Compressors and Suction System Upgrade as required by specifications.  

B. Visits to the site by Bidders may be made only by appointment with the Medical Center 

Engineering Officer.  

C. All employees of general contractor and subcontractors shall comply with VA security 

management program and obtain permission of the VA police, be identified by project and 

employer, and restricted from unauthorized access.  

D. Prior to commencing work, general contractor shall provide proof that a OSHA designated 

“competent person” (CP) (29 CFR 1926.20(b)(2) will maintain a presence at the work site 

whenever the general or subcontractors are present.  

E. Training:  

1. All employees of general contractor or subcontractors shall have the 10-hour or 30-hour 

OSHA Construction Safety course and other relevant competency training, as determined by 

RE/COR acting as the Construction Safety Officer with input from the facility Construction 

Safety Committee.  

2. Submit training records of all such employees for approval before the start of work.  

F. VHA Directive 2011-36, Safety and Health during Construction, dated 9/22/2011 in its entirety is 

made a part of this section. 

1.2 STATEMENT OF BID  

A. ITEM I, GENERAL CONSTRUCTION - All work specified including replacement of existing vacuum 

pumps with three new rotary vane vacuum pumps and one spare, removal of existing medical 

vacuum receiver tank as hazardous waste after performing a hazard analysis and installing a 

new vacuum receiver tank, replacement of existing medical gas compressors with three new oil 

free rotary screw compressors, and removing and replacing a rooftop mounted cooling system 

for the air compressors.  

1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR  

A. AFTER AWARD OF CONTRACT, five sets of specifications will be furnished.  
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B. Additional sets of drawings may be made by the Contractor, at Contractor's expense.  

1.4 CONSTRUCTION SECURITY REQUIREMENTS  

A. A. Security Plan:  

1. The security plan defines both physical and administrative 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 employees also comply with these regulations.  

B. B. Security Procedures:  

1. General Contractor’s employees shall not enter the project site without appropriate VA 

badge.  They may also be subject to inspection of their personal effects when entering or 

leaving the project site.  

2. 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 escort arrangements can be 

provided for the employees.  This notice is separate from any notices required for utility 

shutdown described later in this section.  

3. No photography of VA premises is allowed without written permission of the Contracting 

Officer.  

4. VA reserves the right to close down or shut down the project site and order General 

Contractor’s employees off the premises in the event of a national emergency.  The General 

Contractor may return to the site  only with the written approval of the Contracting 

Officer.  

C. Motor Vehicle Restrictions  

1. Vehicle authorization request shall be required for any vehicle entering the site and such 

request shall be submitted 24 hours before the date and time of access. Access shall be 

restricted to picking up and dropping off materials and supplies.  

2. Separate permits shall be issued for General Contractor and its employees for parking in 

designated areas only.  



VA MEDICAL GAS UPGRADE 

San Diego, California 

PROJECT NUMBER 664-14-121 

 

01 00 00 - 3 

1.5 FIRE SAFETY  

A. Applicable Publications: Publications listed below form part of this Article to extent referenced. 

Publications are referenced in text by basic designations only.  

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

E84-2009 Surface Burning Characteristics of Building Materials 

2. National Fire Protection Association (NFPA): 

10-2010 Standard for Portable Fire Extinguishers 

30-2008 Flammable and Combustible Liquids Code 

51B-2009 Standard for Fire Prevention During Welding, Cutting and Other Hot Work 

70-2011 National Electrical Code 

101-2012 Life Safety Code 

241-2009 Standard for Safeguarding Construction, Alteration, and Demolition Operations  

3. Occupational Safety and Health Administration (OSHA):  

29 CFR 1926 Safety and Health Regulations for Construction 

4. VHA Directive 2005-007  

B. Fire Safety Plan: Establish and maintain a fire protection program in accordance with 29 CFR 

1926. Prior to start of work, prepare a plan detailing project-specific fire safety measures, 

including periodic status reports, and submit to Project Engineer for review for compliance with 

VHA Directive 2005-007, NFPA 101 and NFPA 241. Prior to beginning work, all employees of the 

contractor and/or any subcontractors 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 VAMC equipment, etc. Provide documentation to the Resident 

Engineer that all construction workers have undergone contractor’s safety briefing.  

C. Site and Building Access: Maintain free and unobstructed access to facility emergency services 

and for fire, police and 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 construction by distances in accordance with NFPA 241. For small facilities 

with less than 6 m (20 feet) exposing overall length, separate by 3m (10 feet).  

E. Means of Egress: Do not block exiting for occupied buildings, including paths from exits to roads. 

Minimize disruptions and coordinate with Project Engineer.  
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F. Egress Routes for Construction Workers: Maintain free and unobstructed egress. Inspect daily. 

Report findings and corrective actions weekly to Project Engineer.  

G. Fire Extinguishers: Provide and maintain extinguishers in construction areas and temporary 

storage areas in accordance with 29 CFR 1926, NFPA 241 and NFPA 10.  

H. Flammable and Combustible Liquids: Store, dispense and use liquids in accordance with 29 CFR 

1926, NFPA 241 and NFPA 30.  

I. Existing Fire Protection: Do not impair automatic 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 period. Request 

interruptions in accordance with Article, OPERATIONS AND STORAGE AREAS, and coordinate 

with Project Engineer. All existing or temporary fire protection systems (fire alarms, sprinklers) 

located in construction areas shall be tested as coordinated with the medical center. Parameters 

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

copies provided to the Resident Engineer.  

J. Smoke Detectors: Prevent accidental operation. Remove temporary cover at end of work 

operations each day. Coordinate with Project Engineer.  

K. Hot Work: Perform and safeguard hot work operations in accordance with NFPA 241 and NFPA 

51B. Coordinate with Project Engineer. Obtain permits from facility Safety Officer at least 8 

hours in advance  

L. Fire Hazard Prevention and Safety Inspections: Inspect entire construction areas weekly. 

Coordinate with, and report findings and corrective actions weekly to Project Engineer. 

M. Smoking: Smoking is prohibited in and adjacent to construction areas inside existing buildings 

and additions under construction. In separate and detached buildings under construction, 

smoking is prohibited except in designated smoking rest areas.  

N. Dispose of waste and debris in accordance with NFPA 241. Remove from buildings daily.  

O. Perform other construction, alteration and demolition operations in accordance with 29 CFR 

1926.  
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1.6 OPERATIONS AND STORAGE AREAS  

A. The Contractor shall confine all operations (including storage of materials) on Government 

premises to areas authorized or approved by the Contracting Officer. The Contractor shall hold 

and save the Government, its officers and agents, free and harmless from liability of any nature 

occasioned by the Contractor's performance.  

B. Temporary buildings (e.g., storage sheds, shops, offices) and utilities may be erected by the 

Contractor only with the approval of the Contracting Officer and shall be built with labor and 

materials 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 at its expense upon completion of the work. With the written consent of the 

Contracting Officer, the buildings and utilities may be abandoned and need not be removed.  

C. Working space and space available for storing materials shall be as determined by the Resident 

Engineer.  

D. Workmen are subject to rules of Medical Center applicable to their conduct.  

E. Execute work so as to interfere as little as possible with normal functioning of Medical Center as 

a whole, including operations of utility services, fire protection systems and any existing 

equipment, and with work being done by others.  

F. Phasing: To insure such executions, Contractor shall furnish the Resident Engineer with a 

schedule of approximate phasing dates on which the Contractor intends to accomplish work in 

each specific area of site, building or portion thereof. In addition, Contractor shall notify the 

Resident Engineer two weeks in advance of the proposed date of starting work in each specific 

area of site, building or portion thereof. Arrange such dates to insure accomplishment of this 

work in successive phases mutually agreeable to Resident Engineer and Contractor, as follows:  

1. Phase I: The contractor will submit a plan to phase demolition and construction in order to 

maintain a minimum of 2 vacuum pumps on line at all times. All existing controls and alarms 

shall be on line at all times until two new pumps and controls are on line and connected to 

the Medical Center vacuum system.  
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2. Phase II: The Contractor shall submit a plan to isolate the existing and install new the 

receiver tank without disrupting Medical Vacuum to the Medical Center. Removal and 

proper disposal of the existing receiver tank shall be in accordance with all regulations and 

be the responsibility of the Contractor. The contractor shall perform a hazardous analysis, 

removal, and disposal of the tank. Manifest would be by the VA.  

3. Phase III: The contractor will submit a plan to phase demolition and construction in order to 

maintain a minimum of 2 air compressors on line at all times. All existing controls and 

alarms shall be on line at all times until two of the three compressors and controls are on 

line and connected to the Medical Center Medical Air system.  

G. Building(s) No.(s)1 and 2 will be occupied during performance of the work.  

1. Contractor shall take all measures and provide all material necessary for protecting existing 

equipment and property in affected areas of construction against dust and debris, so that 

equipment and affected areas to be used in the Medical Centers operations will not be 

hindered.  

H. Utilities Services: Maintain existing utility services for Medical Center at all times. Provide 

temporary facilities, labor, materials, equipment, connections, and utilities to assure 

uninterrupted services. Where necessary to cut existing water, steam, gases, sewer or air pipes, 

or conduits, wires, cables, etc. of utility services or of fire protection systems and 

communications systems, they shall be cut and capped at suitable places where shown; or, in 

absence of such indication, where directed by Resident Engineer.  

1. No utility service such as water, gas, steam, sewers or electricity, or fire protection systems 

and communications systems may be interrupted without prior approval of Resident 

Engineer. Electrical work shall be accomplished with all affected circuits or equipment de-

energized. When an electrical outage cannot be accomplished, work on any energized 

circuits or equipment shall not commence without the Medical Center Director’s prior 

knowledge and written approval. Refer to specification Sections 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS for additional requirements.  

2. Contractor shall submit a request to interrupt any such services to Resident Engineer, in 

writing, 7 days in advance of proposed interruption. Request shall state reason, date, exact 

time of, and approximate duration of such interruption.  
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3. Contractor will be advised (in writing) of approval of request, or of which other date and/or 

time such interruption will cause least inconvenience to operations of Medical Center. 

Interruption 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 Resident Engineer.  

5. In case of a contract construction emergency, service will be interrupted on approval of 

Resident Engineer. Such approval will be confirmed in writing as soon as practical.  

I. Abandoned Lines: All service lines such as wires, cables, conduits, ducts, pipes and the like, and 

their hangers or supports, which are to be abandoned but are not required to be entirely 

removed, shall be sealed, capped or plugged. The lines shall not be capped in finished areas, but 

shall be removed and sealed, capped or plugged in ceilings, within furred spaces, in unfinished 

areas, or within walls or partitions; so that they are completely behind the finished surfaces.  

J. 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 parking and to occupied areas of buildings 

clear of construction materials, debris and standing construction equipment and vehicles.  

K. Coordinate the work for this contract with other construction operations as directed by Resident 

Engineer. This includes the scheduling of traffic and the use of roadways, as specified in Article, 

USE OF ROADWAYS.  

1.7 ALTERATIONS  

A. Survey: Before any work is started, the Contractor shall make a thorough survey with the 

Resident Engineer areas of buildings in which alterations occur and areas which are anticipated 

routes of access, and furnish a report, signed by both to the Contracting 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 be altered throughout affected areas of building.  

2. Shall designate areas for working space, materials storage and routes of access to areas 

within buildings where alterations occur and which have been agreed upon by Contractor 

and Resident Engineer.  
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B. Re-Survey: Thirty days before expected partial or final inspection date, the Contractor and 

Resident Engineer together shall make a thorough re-survey of the areas of buildings involved. 

They shall furnish a report on conditions then existing, of resilient flooring, doors, windows, 

walls and other surfaces as compared with conditions 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 protection measures; and, will form basis for determining extent of repair 

work required of Contractor to restore damage caused by Contractor's workmen in 

executing work of this contract.  

C. Protection: Provide the following protective measures:  

1. Wherever existing roof surfaces are disturbed they shall be protected against water 

infiltration. In case of leaks, 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, materials handled and equipment moved and/or relocated.  

3. Protection of interior of existing structures at all 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 protection shall be maintained intact 

until all work in the area is completed.  

1.8 INFECTION PREVENTION MEASURES  

A. Implement the requirements of VAMC’s Infection Control Risk Assessment (ICRA) team. ICRA 

Group may monitor dust in the vicinity of the construction work and require the Contractor to 

take corrective action immediately if the safe levels are exceeded.  

B. Establish and maintain a dust control program as part of the contractor’s infection preventive 

measures in accordance with the guidelines provided by ICRA Group. Prior to start of work, 

prepare a plan detailing project-specific dust protection measures, including periodic status 

reports, and submit to Resident Engineer for review for compliance with contract requirements 

in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES.  

1. All personnel involved in the construction or renovation activity shall be educated and 

trained in infection prevention measures established by the medical center.  
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C. Medical center Infection Control personnel shall monitor for airborne disease (e.g. aspergillosis) 

as appropriate during construction. A baseline of conditions may be established by the medical 

center prior to the start of work and periodically during the construction stage to determine 

impact of construction activities on indoor air quality.  

D. In general, following preventive measures shall be adopted during construction to keep down 

dust and prevent mold.  

1. Dampen debris to keep down dust and provide temporary construction partitions in existing 

structures where directed by Resident Engineer. Blank off ducts and diffusers to prevent 

circulation of dust into occupied areas during construction.  

2. Do not perform dust producing tasks within occupied areas without the approval of the 

Resident Engineer.  

E. Final Cleanup:  

1. Upon completion of project, or as work progresses, remove all construction debris from 

above ceiling, vertical shafts and utility chases that have been part of the construction.  

1.9 DISPOSAL AND RETENTION  

A. Materials and equipment accruing from work removed 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 the Government are identified by attached 

tags as items to be stored. Items that remain property of the Government shall be removed 

or dislodged from present locations in such a manner as to prevent damage which would be 

detrimental to re-installation and reuse. Store such items where directed by Resident 

Engineer.  

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

from Medical Center.  
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1.10 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, AND 

IMPROVEMENTS  

A. The Contractor shall preserve and protect all structures, equipment, and vegetation (such as 

trees, shrubs, and grass) on or adjacent to the work site, which are not to be removed and which 

do not unreasonably interfere with the work required under this contract. The Contractor shall 

only remove trees when specifically authorized to do so, and shall avoid damaging vegetation 

that will remain in place. If any limbs or branches of trees are broken during contract 

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

trim those limbs or branches with a clean cut and paint the cut with a tree-pruning compound as 

directed by the Contracting Officer.  

B. The Contractor shall protect from damage all existing 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 damage to those facilities, 

including those that are the property of a third party, resulting from failure to comply with the 

requirements of this contract or failure to exercise reasonable care in performing the work. If 

the Contractor fails or refuses to repair the damage promptly, the Contracting Officer may have 

the necessary work performed and charge the cost to the Contractor.  

1.11 RESTORATION  

A. Remove, cut, alter, replace, patch and repair existing work as necessary to install new work. 

Except as otherwise shown or specified, do not cut, alter or remove any structural work, and do 

not disturb any ducts, plumbing, steam, gas, or electric work without approval of the Resident 

Engineer. Existing work to be altered or extended and that is found to be defective in any way, 

shall be reported to the Resident Engineer before it is disturbed. Materials and workmanship 

used in restoring work, shall conform in type and quality to that of original existing construction, 

except as otherwise shown or specified.  

B. Upon completion of contract, deliver work complete 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 refinished and left in as good condition as existed 

before commencing work.  
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C. At Contractor's own expense, Contractor shall immediately restore to service and repair any 

damage caused by Contractor's workmen to existing piping and conduits, wires, cables, etc., of 

utility services or of fire protection systems and communications systems (including telephone) 

which are indicated on drawings and which are not scheduled for discontinuance or 

abandonment.  

D. Expense of repairs to such utilities and systems not shown or location of which are unknown will 

be covered by adjustment to contract time and price in accordance with clause entitled 

"CHANGES" (FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING SITE CONDITIONS" (FAR 

52.236-2).  

1.12 PHYSICAL DATA - NOT USED  

1.13 PROFESSIONAL SURVEYING SERVICES - NOT USED  

1.14 LAYOUT OF WORK - NOT USED  

1.15 AS-BUILT DRAWINGS - NOT USED  

1.16 USE OF ROADWAYS - NOT USED  

1.17 RESIDENT ENGINEER'S FIELD OFFICE - NOT USED  

1.18 TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQUIPMENT - NOT USED  

1.19 TEMPORARY USE OF EXISTING ELEVATORS - NOT USED  

1.20 TEMPORARY USE OF NEW ELEVATORS - NOT USED  

1.21 TEMPORARY TOILETS  

A. Contractor may have for use of Contractor's workmen, such toilet accommodations as may be 

assigned to Contractor by Medical Center. Contractor shall keep such places clean and be 

responsible for any damage done thereto by Contractor's workmen. Failure to maintain 

satisfactory condition in toilets will deprive Contractor of the privilege to use such toilets.  

1.22 AVAILABILITY AND USE OF UTILITY SERVICES  

A. The Government shall make all reasonably required amounts of utilities available to the 

Contractor from existing outlets and supplies, as specified in the contract.  

1.23 NEW TELEPHONE EQUIPMENT - NOT USED  

1.24 TESTS  

A. A. Pre-test mechanical and electrical equipment and systems and make corrections required for 

proper operation of such systems before requesting final tests. Final test will not be conducted 

unless pre-tested.  
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B. Conduct final tests required in various sections of specifications in presence of an authorized 

representative of the Contracting Officer. Contractor shall furnish all labor, materials, 

equipment, instruments, and forms, to conduct and record such tests.  

C. Mechanical and electrical systems shall be balanced, controlled and coordinated. A system is 

defined as the entire complex which must be coordinated to work together during normal 

operation to produce results for which the system is designed.  

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

tested. Tests shall be completed within a reasonably short period of time during which 

operating and environmental conditions remain reasonably constant.  

E. Individual test result of any component, where required, will only be accepted when submitted 

with the test results of related components and of the entire system.  

1.25 INSTRUCTIONS  

A. Contractor shall furnish Maintenance and Operating manuals (hard copies and electronic) and 

verbal instructions when required by the various sections of the specifications and as 

hereinafter specified.  

B. Manuals: Maintenance and operating manuals and one compact disc (four hard copies and one 

electronic copy each) for each separate piece of equipment shall be delivered to the Resident 

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

complete, detailed guides for the maintenance and operation of equipment. They shall include 

complete information necessary for starting, adjusting, maintaining in continuous operation 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 diagrams and illustrations. Illustrations shall include "exploded" views showing 

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

instruments. The function of each piece of equipment, component, accessory and control shall 

be clearly and thoroughly explained. All necessary precautions for the operation of the 

equipment and the reason for each precaution shall be clearly set forth. Manuals must 

reference the exact model, style and size of the piece of equipment and system being furnished. 

Manuals referencing equipment similar to but of a different model, style, and size than that 

furnished will not be accepted. 
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C. Instructions: Contractor shall provide qualified, factory-trained manufacturers' representatives 

to give detailed instructions to assigned Department of Veterans Affairs personnel in the 

operation and complete maintenance for each piece of equipment. All such training will be at 

the job site. These requirements are more specifically detailed in the various technical sections. 

Instructions for different items of equipment that are component parts of a complete system, 

shall be given in an integrated, progressive manner. All instructors for every piece of component 

equipment in a system shall be available until instructions for all items included in the system 

have been completed. This is to assure proper instruction in the operation of inter-related 

systems. All instruction periods shall be at such times as scheduled by the Resident Engineer and 

shall be considered concluded only when the Resident Engineer is satisfied in regard to 

complete and thorough coverage. The Department of Veterans Affairs reserves the right to 

request the removal of, and substitution for, any instructor who, in the opinion of the Resident 

Engineer, does not demonstrate sufficient qualifications in accordance with requirements for 

instructors above.  

1.26 GOVERNMENT-FURNISHED PROPERTY - NOT USED  

1.27 RELOCATED // EQUIPMENT // ITEMS // - NOT USED  

1.28 STORAGE SPACE FOR DEPARTMENT OF VETERANS AFFAIRS EQUIPMENT - NOT USED  

1.29 CONSTRUCTION SIGN - NOT USED  

1.30 SAFETY SIGN - NOT USED  

1.31 PHOTOGRAPHIC DOCUMENTATION - NOT USED  

1.32 FINAL ELEVATION DIGITAL IMAGES - NOT USED  

1.33 HISTORIC PRESERVATION - NOT USED  

1.34 VA TRIRIGA CPMS - NOT USED  

- - - E N D - - - 
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SECTION 01 32 16.15 

PROJECT SCHEDULES (SMALL PROJECTS - DESIGN/BID/BUILD) 

PART 1 -  GENERAL  

1.1 DESCRIPTION:  

A. The Contractor shall develop a Critical Path Method (CPM) plan and schedule demonstrating 

fulfillment of the contract requirements (Project Schedule), and shall keep the Project Schedule 

up-to-date in accordance with the requirements of this section and shall utilize the plan for 

scheduling, coordinating and monitoring work under this contract (including all activities of 

subcontractors, equipment vendors and suppliers). Conventional Critical Path Method (CPM) 

technique shall be utilized to satisfy both time and cost applications.  

1.2 CONTRACTOR'S REPRESENTATIVE:  

A. The Contractor shall designate an authorized representative responsible for the Project 

Schedule including preparation, review and progress reporting with and to the Contracting 

Officer's Representative (COTR).  

B. The Contractor's representative shall have direct project control and complete authority to act 

on behalf of the Contractor in fulfilling the requirements of this specification section.  

C. The Contractor’s representative shall have the option of developing the project schedule within 

their organization or to engage the services of an outside consultant.  If an outside scheduling 

consultant is utilized, Section 1.3 of this specification will apply.  

1.3 COMPUTER PRODUCED SCHEDULES  

A. The contractor shall provide monthly, to the Department of Veterans Affairs (VA), all computer-

produced time/cost schedules and reports generated from monthly project updates. This 

monthly computer service will include: three copies of up to five different reports (inclusive of 

all pages) available within the user defined reports of the scheduling software approved by the 

Contracting Officer; a hard copy listing of all project schedule changes, and associated data, 

made at the update and an electronic file of this data; and the resulting monthly updated 

schedule in PDM format.  These must be submitted with and substantively support the 

contractor’s monthly payment request and the signed look ahead report. The COTR shall 

identify the five different report formats that the contractor shall provide.  
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B. The contractor shall be responsible for the correctness and timeliness of the computer-

produced reports. The Contractor shall also responsible for the accurate and timely submittal of 

the updated project schedule and all CPM data necessary to produce the computer reports and 

payment request that is specified.  

C. The VA will report errors in computer-produced reports to the Contractor’s representative 

within ten calendar days from receipt of reports. The Contractor shall reprocess the computer-

produced reports and associated diskette(s), when requested by the Contracting Officer’s 

representative, to correct errors which affect the payment and schedule for the project.  

1.4 THE COMPLETE PROJECT SCHEDULE SUBMITTAL  

A. Within 15 calendar days after receipt of Notice to Proceed, the Contractor shall submit for the 

Contracting Officer's review; three copies of the interim schedule on sheets of paper 765 x 1070 

mm (30 x 42 inches) and an electronic file in the previously approved CPM schedule program. 

The submittal shall also include three copies of a computer-produced activity/event ID schedule 

showing project duration; phase completion dates; and other data, including event cost. Each 

activity/event on the computer-produced schedule shall contain as a minimum, but not limited 

to, activity/event ID, activity/event description, duration, budget amount, early start date, early 

finish date, late start date, late finish date and total float. Work activity/event relationships shall 

be restricted to finish-to-start or 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 Officer. The contractor shall make a separate written detailed 

request to the Contracting Officer identifying these date constraints and secure the Contracting 

Officer’s written approval before incorporating them into the network diagram. The Contracting 

Officer’s separate approval of the Project Schedule shall not excuse the contractor of this 

requirement. Logic events (non-work) will be permitted where necessary to reflect proper logic 

among work events, but must have zero duration. The complete working schedule shall reflect 

the Contractor's approach to scheduling the complete project. The final Project Schedule in its 

original form shall contain no contract changes or delays which may have been incurred during 

the final network diagram development period and shall reflect the entire contract duration as 

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

the final Project Schedule has been approved. The Contractor should provide their requests for 

time and supporting time extension analysis for contract time as a result of contract 
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changes/delays, after this update, and in accordance with Article, ADJUSTMENT OF CONTRACT 

COMPLETION.  

B. Within 15 calendar days after receipt of the complete project interim Project Schedule and the 

complete final Project Schedule, the Contracting Officer or his representative, will do one or 

both of the following:  

1. Notify the Contractor concerning his actions, opinions, and objections.  

2. A meeting with the Contractor at or near the job site for joint review, correction or 

adjustment of the proposed plan will be scheduled if required. Within 14 calendar days after 

the joint review, the Contractor shall revise and shall submit three blue line copies of the 

revised Project 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 previously 

agreed upon, will be approved.  

C. The approved baseline schedule and the computer-produced schedule(s) generated there from 

shall constitute the approved baseline schedule until subsequently revised in accordance with 

the requirements of this section.  

1.5 WORK ACTIVITY/EVENT COST DATA  

A. The Contractor shall cost load all work activities/events except procurement activities. The 

cumulative amount of all cost loaded work activities/events (including alternates) shall equal the 

total contract price. Prorate overhead, profit and general conditions on all work activities/events 

for the entire project length. The contractor shall generate 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 approval or disapproval of the cost loading. Negative work 

activity/event cost data will not be acceptable, except on VA issued contract changes.  

B. The Contractor shall cost load work activities/events for guarantee period services, test, balance 

and adjust various systems in accordance with the provisions in Article, FAR 52.232 - 5 

(PAYMENT UNDER FIXED-PRICE CONSTRUCTION CONTRACTS) and VAAR 852.236 - 83 (PAYMENT 

UNDER FIXED-PRICE CONSTRUCTION CONTRACTS).  



VA MEDICAL GAS UPGRADE 

San Diego, California 

PROJECT NUMBER 664-14-121 

 

01 32 16.15 - 4 

C. In accordance with FAR 52.236 - 1 (PERFORMANCE OF WORK BY THE CONTRACTOR) and VAAR 

852.236 - 72 (PERFORMANCE OF WORK BY THE CONTRACTOR), the Contractor shall submit, 

simultaneously with the cost per work activity/event of the construction schedule required by 

this Section, a responsibility code for all activities/events of the project for which the 

Contractor's forces will perform the work.  

D. The Contractor shall cost load work activities/events for all BID ITEMS including ASBESTOS 

ABATEMENT. The sum of each BID ITEM work shall equal the value of the bid item in the 

Contractors' bid.  

1.6 PROJECT SCHEDULE REQUIREMENTS  

A. Show on the project schedule the sequence of work activities/events required for complete 

performance of all items of work. The Contractor Shall:  

1. Show activities/events as:  

a. Contractor's time required for submittal of shop drawings, templates, fabrication, 

delivery and similar pre-construction work.  

b. Contracting Officer's and Architect-Engineer's review and approval of shop drawings, 

equipment schedules, samples, template, or similar items.  

c. Interruption of VA Facilities utilities, delivery of Government furnished equipment, and 

rough-in drawings, project phasing and any other specification requirements.  

d. Test, balance and adjust various systems and pieces of equipment, maintenance and 

operation manuals, instructions and preventive maintenance tasks.  

e. VA inspection and acceptance activity/event with a minimum duration of five work days 

at the end of each phase and immediately preceding any VA move activity/event 

required by the contract phasing for that phase.  

2. Show not only the activities/events for actual construction work for each trade category of 

the project, but also trade relationships to indicate the movement of trades from one area, 

floor, or building, to another area, floor, or building, for at least five trades who are 

performing major work under this contract.  
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3. Break up the work into activities/events of a duration no longer than 20 work days each or 

one reporting period, except as to non-construction activities/events (i.e., procurement of 

materials, delivery of equipment, concrete and asphalt curing) and any other 

activities/events for which the COTR may approve the showing of a longer duration. The 

duration for VA approval of any required submittal, shop drawing, or other submittals will 

not be less than 20 work days.  

4. Describe work activities/events clearly, so the work is readily identifiable for assessment of 

completion. Activities/events labeled "start," "continue," or "completion," are not specific 

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

5. The schedule shall be generally numbered in such a way to reflect either discipline, phase or 

location of the work.  

B. The Contractor shall submit the following supporting data in addition to the project schedule:  

1. The appropriate project calendar including working days and holidays.  

2. The planned number of shifts per day.  

3. The number of hours per shift. Failure of the Contractor to include this data shall delay the 

review of the submittal until the Contracting Officer is in receipt of the missing data.  

C. To the extent that the Project Schedule or any revised Project Schedule shows anything not 

jointly agreed upon, it shall not be deemed to have been approved by the COTR. Failure to 

include any element of work required for the performance of this contract shall not excuse the 

Contractor from completing all work required within any applicable completion date of each 

phase regardless of the COTR’s approval of the Project Schedule.  

D. Compact Disk Requirements and CPM Activity/Event Record Specifications: Submit to the VA an 

electronic file(s) containing one file of the data required to produce a schedule, reflecting all the 

activities/events of the complete project schedule being submitted.  
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1.7 PAYMENT TO THE CONTRACTOR:  

A. Monthly, the contractor shall submit the AIA application and certificate for payment documents 

G702 & G703 reflecting updated schedule activities and cost data in accordance with the 

provisions of the following Article, PAYMENT AND PROGRESS REPORTING, as the basis upon 

which progress payments will be made pursuant to Article, FAR 52.232 - 5 (PAYMENT UNDER 

FIXED-PRICE CONSTRUCTION CONTRACTS) and VAAR 852.236 - 83 (PAYMENT UNDER FIXED-

PRICE CONSTRUCTION CONTRACTS). The Contractor shall be entitled to a monthly progress 

payment upon approval of estimates as determined from the currently approved updated 

project schedule. Monthly payment requests shall include: a listing of all agreed upon project 

schedule changes and associated data; and an electronic file (s) of the resulting monthly 

updated schedule.  

B. Approval of the Contractor’s monthly Application for Payment shall be contingent, among other 

factors, on the submittal of a satisfactory monthly update of the project schedule.  

1.8 PAYMENT AND PROGRESS REPORTING  

A. Monthly schedule update meetings will be held on dates mutually agreed to by the COTR and 

the Contractor. Contractor and their CPM consultant (if applicable) shall attend all monthly 

schedule update meetings. The Contractor shall accurately update the Project Schedule and all 

other data required and provide this information to the COTR three work days in advance of the 

schedule update meeting. Job progress will be reviewed to verify:  

1. Actual start and/or finish dates for updated/completed activities/events.  

2. Remaining duration for each activity/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 Project Schedule.  

4. Changes in activity/event sequence and/or duration which have been made, pursuant to the 

provisions of following Article, ADJUSTMENT OF CONTRACT COMPLETION.  

5. Completion percentage for all completed and partially completed activities/events.  

6. Logic and duration revisions required by this section of the specifications.  

7. Activity/event duration and percent complete shall be updated independently.  
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B. After completion of the joint review, the contractor shall generate an updated computer-

produced calendar-dated schedule and supply the Contracting Officer’s representative with 

reports in accordance with the Article, COMPUTER PRODUCED SCHEDULES, specified.  

C. After completing the monthly schedule update, the contractor’s representative or scheduling 

consultant shall rerun all current period contract change(s) against the prior approved monthly 

project schedule. The analysis shall only include original workday durations and schedule logic 

agreed upon by the contractor and Project Manager for the contract change(s). When there is a 

disagreement on logic and/or durations, the Contractor shall use the schedule logic and/or 

durations provided and approved by the Project Manager. After each rerun update, the 

resulting electronic project schedule data file shall be appropriately identified 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 regular monthly project schedule update requirements and 

shall be submitted to the Project Manager within fourteen (14) calendar days of completing the 

regular schedule update. Before inserting the contract changes durations, care must be taken to 

ensure that only the original durations will be used for the analysis, not the reported durations 

after progress.  In addition, once the final network diagram is approved, the contractor must 

recreate all manual progress payment updates on this approved network diagram and 

associated reruns for contract changes in each of these update periods as outlined above for 

regular update periods.  This will require detailed record keeping for each of the manual 

progress payment updates.  

D. Following approval of the CPM schedule, the VA, the General Contractor, its approved CPM 

Consultant, RE office representatives, and all subcontractors needed, as determined by the SRE, 

shall meet to discuss the monthly updated schedule. The main emphasis shall be to address 

work activities to avoid slippage of project schedule and to identify any necessary actions 

required to maintain project schedule during the reporting period. The Government 

representatives and the Contractor should conclude the meeting with a clear understanding of 

those work and administrative actions necessary to maintain project schedule status during the 

reporting period. This schedule coordination meeting will occur after each monthly project 

schedule update meeting utilizing the resulting schedule reports from that schedule update. If 

the project is behind schedule, discussions should include ways to prevent further slippage as 

well as ways to improve the project schedule status, when appropriate.  
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1.9 RESPONSIBILITY FOR COMPLETION  

A. If it becomes apparent from the current revised monthly progress schedule that phasing or 

contract completion dates will not be met, the Contractor shall execute some or all of the 

following remedial actions:  

1. Increase construction manpower in such quantities and crafts as necessary to eliminate the 

backlog of work.  

2. Increase the number of working hours per shift, shifts per working day, working days per 

week, the amount of construction equipment, or any combination of the foregoing to 

eliminate the backlog of work.  

3. Reschedule the work in conformance with the specification requirements.  

B. Prior to proceeding with any of the above actions, the Contractor shall notify and obtain 

approval from the COTR for the proposed schedule changes. If such actions are approved, the 

representative schedule revisions shall be incorporated by the Contractor into the Project 

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

1.10 CHANGES TO THE SCHEDULE  

A. Within 15 calendar days after VA acceptance and approval of any updated project schedule, the 

Contractor shall submit a revised electronic file(s) and a list of any activity/event changes 

including predecessors and successors for any of the following reasons:  

1. Delay in completion of any activity/event or group of activities/events, which may be 

involved with contract changes, strikes, unusual weather, and other delays will not relieve 

the Contractor from the requirements specified unless the conditions are shown on the 

CPM as the direct cause for delaying the project beyond the acceptable limits.  

2. Delays in submittals, or deliveries, or work stoppage are encountered which make 

rescheduling of the work necessary.  

3. The schedule does not represent the actual prosecution and progress of the project.  

4. When there is, or has been, a substantial revision to the activity/event costs regardless of 

the cause for these revisions.  



VA MEDICAL GAS UPGRADE 

San Diego, California 

PROJECT NUMBER 664-14-121 

 

01 32 16.15 - 9 

B. CPM revisions made under this paragraph which affect the previously approved computer-

produced schedules for Government furnished equipment, vacating of areas by the VA Facility, 

contract phase(s) and sub phase(s), utilities furnished by the Government to the Contractor, or 

any other previously contracted item, shall be furnished in writing to the Contracting Officer for 

approval.  

C. Contracting Officer's approval for the revised project schedule and all relevant data is 

contingent upon compliance with all other paragraphs of  this section and any other 

previous agreements by the Contracting Officer or the VA representative.  

D. The cost of revisions to the project schedule resulting from contract changes will be included in 

the proposal for changes in work as specified in FAR 52.243 - 4 (Changes) and VAAR 852.236 - 88 

(Changes -Supplemental), and will be based on the complexity 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 Project Schedule not resulting from contract changes is the 

responsibility of the Contractor.  

1.11 ADJUSTMENT OF CONTRACT COMPLETION  

A. The contract completion time will be adjusted only for causes specified in this contract. Request 

for an extension of the contract completion date by the Contractor shall be supported with a 

justification, CPM data and supporting evidence as the COTR may deem necessary for 

determination as to whether or not the Contractor is entitled to an extension of time under the 

provisions of the contract. Submission of proof based on revised activity/event logic, durations 

(in work days) and costs is obligatory to any approvals. The schedule must clearly display that 

the Contractor 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 for the time period in 

question and all other relevant information.  

B. Actual delays in activities/events which, according to the computer-produced calendar-dated 

schedule, do not affect the extended and predicted contract completion dates shown by the 

critical path in the network, will not be the basis for a change to the contract completion date. 

The Contracting Officer will within a reasonable time after receipt of such justification and 

supporting evidence, review the facts and advise the Contractor in writing of the Contracting 

Officer's decision.  
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C. The Contractor shall submit each request for a change in the contract  completion date to the 

Contracting Officer in accordance with the provisions specified under FAR 52.243 - 4 (Changes) 

and VAAR 852.236 -88 (Changes - Supplemental). The Contractor 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 

approved network diagram.  

D. All delays due to non-work activities/events such as RFI’s, WEATHER, STRIKES, and similar non-

work activities/events shall be analyzed on a month by month basis.  

- - - 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 DRAWINGS FOR CONSTRUCTION (FAR 52.236-21) 

AND, SPECIAL NOTES (VAAR 852.236-91), IN GENERAL  CONDITIONS.  

1.2 FOR THE PURPOSES OF THIS CONTRACT, SAMPLES, TEST REPORTS, CERTIFICATES, AND 

MANUFACTURERS' LITERATURE AND DATA SHALL ALSO BE SUBJECT TO THE PREVIOUSLY 

REFERENCED REQUIREMENTS. THE FOLLOWING TEXT REFERS TO ALL ITEMS COLLECTIVELY AS 

SUBMITTALS.  

1.3 SUBMIT FOR APPROVAL, ALL OF THE ITEMS SPECIFICALLY MENTIONED UNDER THE SEPARATE 

SECTIONS OF THE SPECIFICATION, WITH INFORMATION 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 PERMITTED UNLESS:  

A. Satisfactory written evidence is presented to, and approved by Contracting Officer, that 

manufacturer cannot make scheduled delivery of approved item or;  

B. Item delivered has been rejected and substitution 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 Government.  

1.4 FORWARD SUBMITTALS IN SUFFICIENT TIME TO PERMIT PROPER CONSIDERATION AND 

APPROVAL ACTION BY GOVERNMENT. TIME SUBMISSION TO ASSURE ADEQUATE LEAD TIME FOR 

PROCUREMENT OF CONTRACT - REQUIRED ITEMS. DELAYS ATTRIBUTABLE TO UNTIMELY AND 

REJECTED SUBMITTALS WILL NOT SERVE AS A BASIS FOR EXTENDING CONTRACT TIME FOR 

COMPLETION.  

1.5 SUBMITTALS WILL BE REVIEWED FOR COMPLIANCE WITH CONTRACT REQUIREMENTS BY 

ARCHITECT-ENGINEER, AND ACTION THEREON WILL BE TAKEN 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 CORRESPONDENCE, SHALL REFER TO THIS FILE AND 

IDENTIFICATION NUMBER TO EXPEDITE REPLIES RELATIVE TO PREVIOUSLY APPROVED OR 

DISAPPROVED SUBMITTALS.  

1.7 THE GOVERNMENT RESERVES THE RIGHT TO REQUIRE ADDITIONAL SUBMITTALS, WHETHER OR 

NOT PARTICULARLY MENTIONED IN THIS CONTRACT. IF ADDITIONAL SUBMITTALS BEYOND THOSE 

REQUIRED BY THE CONTRACT ARE FURNISHED PURSUANT TO REQUEST THEREFOR BY 

CONTRACTING OFFICER, ADJUSTMENT IN CONTRACT PRICE AND TIME WILL BE MADE IN 

ACCORDANCE WITH ARTICLES TITLED CHANGES (FAR 52.243-4) AND CHANGES - SUPPLEMENT 

(VAAR 852.236-88) OF THE GENERAL CONDITIONS.  
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1.8 SCHEDULES CALLED FOR IN SPECIFICATIONS AND SHOWN ON SHOP DRAWINGS SHALL BE 

SUBMITTED FOR USE AND INFORMATION OF DEPARTMENT OF VETERANS AFFAIRS AND 

ARCHITECT-ENGINEER. HOWEVER, THE CONTRACTOR SHALL ASSUME RESPONSIBILITY FOR 

COORDINATING AND VERIFYING SCHEDULES. 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 ONLY AND SHIPPED PREPAID. CONTRACTING 

OFFICER ASSUMES NO RESPONSIBILITY FOR CHECKING QUANTITIES OR EXACT NUMBERS 

INCLUDED IN SUCH SUBMITTALS.  

A. Submit samples in single units unless otherwise specified. Submit shop drawings, schedules, 

manufacturers' literature and data, and certificates in quadruplicate, except where a greater 

number is specified.  

B. Submittals will receive consideration only when covered by a transmittal letter signed by 

Contractor. Letter shall be sent via first class mail and shall contain the list of items, name of  

Medical Center, name of Contractor, contract number, applicable specification paragraph 

numbers, applicable drawing numbers (and other information required for exact identification 

of location for each item), manufacturer and brand, ASTM or Federal Specification Number (if 

any) and such additional information as may be required by specifications for particular item 

being furnished. In addition, catalogs shall be marked to indicate specific items submitted for 

approval.  

1. A copy of letter must be enclosed with items, and any items received without identification 

letter will be considered "unclaimed goods" and held for a limited time only.  

2. Each sample, certificate, manufacturers' literature and data shall be labeled to indicate the 

name and location of the Medical Center, name of Contractor, manufacturer, brand, 

contract number and ASTM or Federal Specification Number as applicable and location(s) on 

project.  

3. Required certificates shall be signed by an authorized representative of manufacturer or 

supplier of material, and by Contractor.  

C. If submittal samples have been disapproved, resubmit 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.  
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D. Approved samples will be kept on file by the Resident Engineer 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 condition may be 

used in their proper locations in contract work. At completion of contract, samples that are not 

approved will be returned to Contractor only upon request and at Contractor's expense. Such 

request should be made prior to completion of the contract. Disapproved samples that are not 

requested for return by Contractor will be discarded after completion of contract.  

E. Submittal drawings (shop, erection or setting drawings) and schedules, required for work of 

various trades, shall be checked before submission by technically qualified employees of 

Contractor for accuracy, completeness and compliance with contract requirements. These 

drawings and schedules shall be stamped and signed by Contractor certifying to such check.  

1. For each drawing required, submit one legible photographic paper or vellum reproducible.  

2. Reproducible shall be full size.  

3. Each drawing shall have marked thereon, proper descriptive title, including Medical 

location, project number, manufacturer's number, reference to contract drawing number, 

detail Section Number, and Specification Section Number.  

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) shall be reserved on each drawing to 

accommodate approval or disapproval stamp.  

5. Submit drawings, ROLLED WITHIN A MAILING TUBE, fully protected for shipment.  

6. One reproducible print of approved or disapproved shop drawings will be forwarded to 

Contractor.  

7. When work is directly related and involves more than one trade, shop drawings shall be 

submitted to Architect-Engineer under one cover.  

- - - E N D - - - 
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SECTION 02 41 00  

DEMOLITION  

PART 1 -  GENERAL  

1.1 DESCRIPTION:  

A. This section specifies demolition of portions of existing construction and debris to be taken to 

trash dumps shown.  

1.2 RELATED WORK:  

A. Safety Requirements: GENERAL CONDITIONS Article, ACCIDENT PREVENTION.  

B. Disconnecting utility services prior to demolition: Section 01 00 00, GENERAL REQUIREMENTS.  

C. Reserved items that are to remain the property of the Government: Section 01 00 00, GENERAL 

REQUIREMENTS.  

D. Asbestos Removal: Section 02 82 11, TRADITIONAL ASBESTOS ABATEMENT.  

E. Environmental Protection: Section 01 57 19, TEMPORARY ENVIRONMENTAL CONTROLS.  

F. Construction Waste Management: Section 017419 CONSTRUCTION WASTE MANAGEMENT.  

G. Infectious Control: Section 01 00 00, GENERAL REQUIREMENTS, Article 1.7, INFECTION 

PREVENTION MEASURES.  

1.3 PROTECTION:  

A. Perform demolition in such manner as to eliminate hazards to persons and property; to 

minimize interference with use of adjacent areas, utilities  and structures or interruption 

of use of such utilities; and to provide free passage to and from such adjacent areas of 

structures. Comply with requirements of GENERAL CONDITIONS Article, ACCIDENT PREVENTION.  

B. Provide safeguards, including warning signs, barricades, temporary fences, warning lights, and 

other similar items that are required for protection of all personnel during demolition and 

removal operations. Comply with requirements of Section 01 00 00, GENERAL REQUIREMENTS, 

Article PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES AND 

IMPROVEMENTS.  

C. Maintain fences, barricades, lights, and other similar items around exposed excavations until 

such excavations have been completely filled.  

D. Provide enclosed dust chutes with control gates from each floor to carry debris to truck beds 

and govern flow of material into truck. Provide overhead bridges of tight board or prefabricated 

metal construction at dust chutes to protect persons and property from falling debris.  
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E. Prevent spread of flying particles and dust. Sprinkle rubbish and debris with water to keep dust 

to a minimum. Do not use water if it results in hazardous or objectionable condition such as, but 

not limited to; ice, flooding, or pollution. Vacuum and dust the work area daily.  

F. In addition to previously listed fire and safety rules to be observed in performance of work, 

include following:  

1. No wall or part of wall shall be permitted to fall outwardly from structures.  

2. Wherever a cutting torch or other equipment that might cause a fire is used, provide and 

maintain fire extinguishers nearby ready for immediate use. Instruct all possible users in use 

of fire extinguishers.  

G. Before beginning any demolition work, the Contractor shall survey the site and examine the 

drawings and specifications to determine the extent of the work. The contractor shall take 

necessary precautions to avoid damages to existing items to remain in place, to be reused, or to 

remain the property of the Medical Center any damaged items shall be repaired or replaced as 

approved by the Project Manager. The Contractor shall coordinate the work of this section with 

all other work and shall construct and maintain shoring, bracing, and supports as required. The 

Contractor shall ensure that structural elements are not overloaded and shall be responsible for 

increasing structural supports or adding new supports as may be required as a result of any 

cutting, removal, or demolition work performed under this contract. Do not overload structural 

elements. Provide new supports and reinforcement for existing construction weakened by 

demolition or removal works. Repairs, reinforcement, or structural replacement must have 

Project Manager’s approval.  

H. The work shall comply with the requirements of Section 01 57 19, TEMPORARY 

ENVIRONMENTAL CONTROLS.  

I. The work shall comply with the requirements of Section 01 00 00, GENERAL REQUIREMENTS, 

Article 1.7 INFECTION PREVENTION MEASURES.  



VA MEDICAL GAS UPGRADE 

San Diego, California 

PROJECT NUMBER 664-14-121 

 

02 41 00 - 3 

PART 2 -  PRODUCTS (NOT USED)  

PART 3 -  EXECUTION  

3.1 DEMOLITION:  

A. Debris, including concrete, metals and similar materials shall become property of Contractor and 

shall be disposed of by him daily, off the Medical Center to avoid accumulation at the 

demolition site. Materials that cannot be removed daily shall be stored in areas specified by the 

Project Manager. Contractor shall dispose debris in compliance with applicable federal, state or 

local permits, rules and/or regulations.  

B. Remove and legally dispose of all materials, other than earth to remain as part of project work, 

from any trash dumps shown. Materials removed shall become property of contractor and shall 

be disposed of in compliance with applicable federal, state or local permits, rules and/or 

regulations. All materials in the indicated trash dump areas, including above surrounding grade 

and extending to a depth of 1500mm (5feet) below surrounding grade, shall be included  as part 

of the lump sum compensation for the work of this section. Materials that are located beneath 

the surface of the surrounding ground more than 1500 mm (5 feet), or materials that are 

discovered to be hazardous, shall be handled as unforeseen. The removal of hazardous material 

shall be referred to Hazardous Materials specifications.  

3.2 CLEAN-UP:  

A. On completion of work of this section and after removal of all debris, leave site in clean 

condition satisfactory to Project Manager. Clean-up shall include off the Medical Center disposal 

of all items and materials not required to remain property of the Government as well as all 

debris and rubbish resulting from demolition operations.  

- - - E N D - - - 
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SECTION 13 05 41  

SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS  

PART 1 -  GENERAL  

1.1 DESCRIPTION:  

A. Provide seismic restraint in accordance with the requirements of this section in order to 

maintain the integrity of nonstructural components of the building so that they remain safe and 

functional in case of seismic event.  

B. Definitions: Non-structural building components are components or systems that are not part of 

the building’s structural system whether inside or outside, above or below grade. Non-structural 

components of buildings include:  

1. Electrical Elements: Power systems; switchboards; motor control centers; selector and 

controller panels.  

2. Mechanical Elements: Heating, ventilating, and air-conditioning systems; medical gas 

systems; plumbing systems; sprinkler systems.  

1.2 RELATED WORK:  

A. Section No. 22 62 00 - VACUUM SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES  

B. SECTION NO. 22 63 00 - GAS SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES  

1.3 QUALITY CONTROL:  

A. Shop-Drawing Preparation:  

1. Have seismic-force-restraint shop drawings and calculations prepared by a professional 

structural engineer experienced in the area of seismic force restraints. The professional 

structural engineer shall be registered in the state where the project is located.  

2. Submit design tables and information used for the design-force levels, stamped and signed 

by a professional structural engineer registered in the State where project is located.  

B. Coordination:  

1. Do not install seismic restraints until seismic restraint submittals are approved by the 

Resident Engineer.  

2. Coordinate and install trapezes or other multi-pipe hanger systems prior to pipe installation.  

C. Seismic Certification:  
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1. In structures assigned to IBC Seismic Design Category C, D, E, or F, permanent equipments 

and components are to have Special Seismic Certification in accordance with requirements 

of section 13.2.2 of ASCE 7 except for equipment that are considered rugged as listed in 

section 2.2 OSHPD code application notice CAN No. 2-1708A.5, and shall comply with 

section 13.2.6 of ASCE 7. 

1.4 SUBMITTALS:  

A. Submit a coordinated set of equipment anchorage drawings prior to  installation including:  

1. Description, layout, and location of items to be anchored or braced with anchorage or brace 

points noted and dimensioned.  

2. Details of anchorage or bracing at large scale with all members, parts brackets shown, 

together with all connections, bolts, welds etc. clearly identified and specified.  

3. Numerical value of design seismic brace loads.  

4. For expansion bolts, include design load and capacity if different from those specified.  

B. Submit prior to installation, a coordinated set of bracing drawings for seismic protection of 

piping, with data identifying the various support-to-structure connections and seismic bracing 

structural connections, include:  

1. Single-line piping diagrams on a floor-by-floor basis. Show all suspended piping for a given 

floor on the same plain.  

2. Type of pipe (Copper, steel, cast iron, insulated, non-insulated, etc.).  

3. Pipe contents.  

4. Structural framing.  

5. Location of all gravity load pipe supports and spacing requirements.  

6. Numerical value of gravity load reactions.  

7. Location of all seismic bracing.  

8. Numerical value of applied seismic brace loads.  

9. Type of connection (Vertical support, vertical support with seismic brace etc.).  

10. Seismic brace reaction type (tension or compression): Details illustrating all support and 

bracing components, methods of connections, and specific anchors to be used.  
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C. Submit prior to installation, bracing drawings for seismic protection of suspended medical gas 

piping and suspended electrical cables affected by scope of work, include:  

1. Details illustrating all support and bracing components, methods of connection, and specific 

anchors to be used.  

2. Numerical value of applied gravity and seismic loads and seismic loads acting on support 

and bracing components.  

3. Maximum spacing of hangers and bracing.  

4. Seal of registered structural engineer responsible for design.  

D. Submit design calculations prepared and sealed by the registered structural engineer specified 

above in paragraph 1.3A.  

E. Submit for concrete anchors, the appropriate ICBC evaluation reports, OSHPD pre-approvals, or 

lab test reports verifying compliance with OSHPD Interpretation of Regulations 28-6. 

1.5 APPLICABLE PUBLICATIONS:  

A. The Publications listed below (including amendments, addenda revisions, supplements and 

errata) form a part of this specification to the extent referenced. The publications are 

referenced in text by basic designation only.  

B. American Concrete Institute (ACI):  

355.2-07 Qualification for Post-Installed Mechanical Anchors in Concrete and 

Commentary  

C. American Institute of Steel Construction (AISC): Load and Resistance Factor Design, Volume 1, 

Second Edition 

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

A36/A36M-08 Standard Specification for Carbon Structural Steel  

A53/A53M-10 Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-

Coated, Welded and Seamless  

A307-10 Standard Specification for Carbon Steel Bolts and Studs; 60,000 PSI 

Tensile Strength.  

A325-10 Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 

ksi Minimum Tensile Strength  

A325M-09 Standard Specification for High-Strength Bolts for Structural Steel Joints 

[Metric]  

A490-10 Standard Specification for Heat-Treated Steel Structural Bolts, 150 ksi 

Minimum Tensile Strength  

A490M-10 Standard Specification for High-Strength Steel Bolts, Classes 10.9 and 

10.9.3, for Structural Steel Joints [Metric]  

A500/A500M-10 Standard Specification for Cold-Formed Welded and Seamless Carbon 

Steel Structural Tubing in Rounds and Shapes  
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A501-07 Specification for Hot-Formed Welded and Seamless Carbon Steel 

Structural Tubing  

A615/A615M-09 Standard Specification for Deformed and Plain Billet-Steel Bars for 

Concrete Reinforcement  

A992/A992M-06 Standard Specification for Steel for Structural Shapes for Use in Building 

Framing  

A996/A996M-09 Standard Specification for Rail-Steel and Axel-Steel Deformed Bars for 

Concrete Reinforcement  

E488-96(R2003) Standard Test Method for Strength of Anchors in Concrete and Masonry 

Element  

E. American Society of Civil Engineers (ASCE 7) Latest Edition.  

F. International Building Code (IBC) Latest Edition  

G. VA Seismic Design Requirements, H-18-8, February 2011  

H. National Uniform Seismic Installation Guidelines (NUSIG)  

I. Sheet Metal and Air Conditioning Contractors National Association (SMACNA): Seismic Restraint 

Manual - Guidelines for Mechanical Systems, 1998 Edition and Addendum  

1.6 REGULATORY REQUIREMENT:  

A. AIBC 2003.  

B. Exceptions: The seismic restraint of the following items may be omitted:  

1. Equipment weighing less than 400 pounds, which is supported directly on the floor or roof.  

2. Equipment weighing less than 20 pounds, which is suspended from the roof or floor or hung 

from a wall.  

3. Gas and medical piping less than 2 ½ inches inside diameter.  

4. Piping in boiler plants and equipment rooms less than 1 ¼ inches inside diameter.  

5. All other piping less than 2 ½ inches inside diameter, except for automatic fire suppression 

systems.  

6. All piping suspended by individual hangers, 12 inches or less in length from the top of pipe 

to the bottom of the support for the hanger.  

7. All electrical conduits, less than 2 ½ inches inside diameter.  

PART 2 -  PRODUCTS  

2.1 STEEL:  

A. Structural Steel: ASTM A36  

B. Structural Tubing: ASTM A500, Grade B.  

C. Structural Tubing: ASTM A501.  
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D. Steel Pipe: ASTM A53/A53M, Grade B.  

E. Bolts & Nuts: ASTM  A307  

2.2 CAST-IN-PLACE CONCRETE:  

A. Concrete: 28 day strength, f’c =  25 MPa (3,000 psi)  

B. Reinforcing Steel: ASTM A615/615M or ASTM A996/A996M deformed.  

PART 3 -  EXECUTION  

3.1 CONSTRUCTION, GENERAL:  

A. Provide equipment supports and anchoring devices to withstand the seismic design forces, so 

that when seismic design forces are applied, the equipment cannot displace, overturn, or 

become inoperable.  

B. Provide anchorages in conformance with recommendations of the equipment manufacturer and 

as shown on approved shop drawings and calculations.  

C. Construct seismic restraints and anchorage to allow for thermal expansion.  

D. Testing Before Final Inspection:  

1. Test 10-percent of anchors in masonry and concrete per ASTM E488, and ACI 355.2 to 

determine that they meet the required load capacity. If any anchor fails to meet the 

required load, test the next 20 consecutive anchors, which are required to have zero failure, 

before resuming the 10-percent testing frequency.  

2. Before scheduling Final Inspection, submit a report on this testing indicating the number 

and location of testing, and what anchor-loads were obtained.  

- - - E N D - - - 
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SECTION 22 05 11  

COMMON WORK RESULTS FOR PLUMBING  

PART 1 -  GENERAL  

1.1 DESCRIPTION  

A. The requirements of this Section shall apply to all sections of Division 22. 

B. Definitions: 

1. Exposed: Piping and equipment exposed to view in finished rooms. 

2. Option or optional: Contractor's choice of an alternate material or method. 

1.2 RELATED WORK  

A. Section 22 62 00, VACUUM SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES  

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS  

C. Section 22 63 00, GAS SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES 

D. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS 

1.3 QUALITY ASSURANCE  

A. Products Criteria: 

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. 

However, digital electronics devices, software and systems such as controls, instruments, 

computer work station, shall be the current generation of technology and basic design that 

has a proven satisfactory service record of at least three years.  

2. Equipment Service: There shall be permanent service organizations, authorized and trained 

by manufacturers of the equipment supplied, located within 160 km (100 miles) of the 

project. These organizations shall come to the site and provide acceptable service to restore 

operations within four hours of receipt of notification by phone, e-mail or fax in event of an 

emergency, such as the shut-down of equipment; or within 24 hours in a non-emergency. 

Names, mail and e-mail addresses and phone numbers of service organizations providing 

service under these conditions for (as applicable to the project): pumps, critical 

instrumentation, computer workstation and programming shall be submitted for project 

record and inserted into the operations and maintenance manual.  

3. All items furnished shall be free from defects that would adversely affect the performance, 

maintainability and appearance of individual components and overall assembly.  
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4. The products and execution of work specified in Division 22 shall conform to the referenced 

codes and standards as required by the specifications. Local codes and amendments 

enforced by the local code official shall be enforced, if required by local authorities such as 

the natural gas supplier. If the local codes are more stringent, then the local code shall 

apply. Any conflicts shall be brought to the attention of the Resident Engineer 

(RE)/Contracting Officers Technical Representative (COTR).  

5. Multiple Units: When two or more units of materials or equipment of the same type or class 

are required, these units shall be products of one manufacturer. 

6. Assembled Units: Manufacturers of equipment assemblies, which use components made by 

others, assume complete responsibility for the final assembled product. 

7. Nameplates: Nameplate bearing manufacturer's name or identifiable trademark shall be 

securely affixed in a conspicuous place on equipment, or name or trademark cast integrally 

with equipment, stamped or otherwise permanently marked on each item of equipment.  

8. Asbestos products or equipment or materials containing asbestos shall not be used.  

B. Welding: Before any welding is performed, contractor shall submit a certificate certifying that 

welders comply with the following requirements:  

1. Qualify welding processes and operators for piping according to ASME "Boiler and Pressure 

Vessel Code", Section IX, "Welding and Brazing Qualifications".  

2. Comply with provisions of ASME B31 series "Code for Pressure Piping".  

3. Certify that each welder has passed American Welding Society (AWS) qualification tests for 

the welding processes involved, and that certification is current.  

4. All welds shall be stamped according to the provisions of the American Welding Society.  

C. Manufacturer's Recommendations: Where installation procedures or any part thereof are 

required to be in accordance with the recommendations of the manufacturer of the material 

being installed, printed copies of  these recommendations shall be furnished to the Resident 

Engineer prior to installation. Installation of the item will not be allowed to proceed until the 

recommendations are received. Failure to furnish these recommendations can be cause for 

rejection of the material.  
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D. Execution (Installation, Construction) Quality:  

1. All items shall be applied and installed in accordance with manufacturer’s written 

instructions. Conflicts between the manufacturer’s instructions and the contract drawings 

and specifications shall be referred to the RE/COTR for resolution. Written hard copies or 

computer files of manufacturer’s installation instructions shall be provided to the RE/COTR 

at least two weeks prior to commencing installation of any item.  

2. Complete layout drawings shall be required by Paragraph, SUBMITTALS. Construction work 

shall not start on any system until the layout drawings have been approved.  

E. Guaranty: Warranty of Construction, FAR clause 52.246-21.  

F. Plumbing Systems: IPC, International Plumbing Code.  

1.4 SUBMITTALS  

A. Submittals shall be submitted in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, and SAMPLES.  

B. Information and material submitted under this section shall be marked "SUBMITTED UNDER 

SECTION 22 05 11, COMMON WORK RESULTS FOR PLUMBING", with applicable paragraph 

identification.  

C. Contractor shall make all necessary field measurements and investigations to assure that the 

equipment and assemblies will meet contract requirements.  

D. If equipment is submitted which differs in arrangement from that shown, provide drawings that 

show the rearrangement of all associated systems. Approval will be given only if all features of 

the equipment and associated systems, including accessibility, are equivalent to that required by 

the contract.  

E. 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.  

F. Upon request by Government, lists of previous installations for selected items of equipment 

shall be provided. Contact persons who will serve as references, with telephone numbers and   

e-mail addresses shall be submitted with the references. 
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G. Manufacturer's Literature and Data: Manufacturer’s literature shall be submitted under the 

pertinent section rather than under this section.  

1. Equipment and materials identification.  

2. Hangers, inserts, supports and bracing. Provide load calculations for variable spring and 

constant support hangers.  

3. Wall, floor, and ceiling plates.  

H. Coordination Drawings: Complete consolidated and coordinated layout drawings shall be 

submitted for all new systems, and for existing systems that are in the same areas. The drawings 

shall include plan views, elevations and sections of all systems and shall be on a scale of not less 

than 1:32 (3/8-inch equal to one foot). Clearly identify and dimension the proposed locations of 

the principal items of equipment. The drawings shall clearly show the proposed location and 

adequate clearance for all equipment, piping, pumps, valves and other items. All valves, trap 

primer valves, water hammer arrestors, strainers, and equipment requiring service shall be 

provided with an access door sized for the complete removal of plumbing device, component, or 

equipment. Equipment foundations shall not be installed until equipment or piping until layout 

drawings have been approved. Detailed layout drawings shall be provided for all piping systems. 

In addition, details of the following shall be provided.  

1. Mechanical equipment rooms.  

2. Interstitial space.  

3. Hangers, inserts, supports, and bracing.  

4. Pipe sleeves.  

5. Equipment and piping penetrations of floors, walls, ceilings, or roofs.  

I. Maintenance Data and Operating Instructions: 

1. Maintenance and operating manuals in accordance with Section 01 00 00, GENERAL 

REQUIREMENTS, Article, INSTRUCTIONS, for systems and equipment.  

2. Listing of recommended replacement parts for keeping in stock supply, including sources of 

supply, for equipment and their addresses shall be provided.  

3. The listing shall include components for equipment: Manufacturer, model number, size and 

style.  
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1.5 DELIVERY, STORAGE AND HANDLING  

A. Protection of Equipment:  

1. Equipment and material placed on the job site shall remain in the custody of the Contractor 

until phased acceptance, whether or not the Government has reimbursed the Contractor for 

the equipment and material. The Contractor is solely responsible for the protection of such 

equipment and material against any damage.  

2. Damaged equipment shall be replaced with an identical unit as determined and directed by 

the RE/COTR. Such replacement shall be at no additional cost to the Government.  

3. Interiors of new equipment and piping systems shall be protected against entry of foreign 

matter. Both inside and outside shall be cleaned before 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 the Contractor and shall be protected as required for new 

work.  

B. Cleanliness of Piping and Equipment Systems:  

1. Care shall be exercised in the storage and handling of equipment and medical gas piping 

material to be incorporated in the work. Debris arising from cutting, threading and welding 

of piping shall be removed. 

2. Piping systems shall be “oxygen clean” from manufacturer as necessary to deliver clean 

systems.  

3. The interior of all tanks shall be cleaned prior to delivery and beneficial use by the 

Government. All piping shall be tested in accordance with the specifications and the 

International Plumbing Code (IPC), latest edition. All filters, strainers, fixture faucets shall be 

flushed of debris prior to final acceptance. 

4. Contractor shall be fully responsible for all costs, damage, and delay arising from failure to 

provide clean systems.  

1.6 APPLICABLE PUBLICATIONS  

A. The publications listed below shall form a part of this specification to the extent referenced. The 

publications are referenced in the text by the basic designation only.  

B. American Society of Mechanical Engineers (ASME): Boiler and Pressure Vessel Code (BPVC): SEC 

IX-2007 Boiler and Pressure Vessel Code; Section IX, Welding and Brazing Qualifications.  
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C. American Society for Testing and Materials (ASTM):  

A36/A36M-2008 Standard Specification for Carbon Structural Steel  

A575-96 (R 2007) Standard Specification for Steel Bars, Carbon, Merchant Quality, M-

Grades R (2002)  

E84-2005 Standard Test Method for Surface Burning Characteristics of Building 

Materials  

E119-2008a Standard Test Methods for Fire Tests of Building Construction and 

Materials  

D. Manufacturers Standardization Society (MSS) of the Valve and Fittings Industry, Inc.: 

SP-58-02 Pipe Hangers and Supports-Materials, Design and Manufacture 

SP 69-2003 (R 2004) Pipe Hangers and Supports-Selection and Application 

E. National Electrical Manufacturers Association (NEMA): MG1-2003, Rev. 1-2007.Motors and 

Generators 

F. International Code Council, (ICC): 

IBC-06, (R 2007) International Building Code 

IPC-06, (R 2007) International Plumbing Code 

G. NFPA 99 (2015) chapter 5 gas and vacuum systems. 

PART 2 -  PRODUCTS  

2.1 FACTORY-ASSEMBLED PRODUCTS  

A. STANDARDIZATION OF COMPONENTS SHALL BE MAXIMIZED TO REDUCE SPARE PART 

requirements.  

B. Manufacturers of equipment assemblies that include components made by others shall assume 

complete responsibility for final assembled unit.  

1. All components of an assembled unit need not be products of same manufacturer.  

2. Constituent parts that are alike shall be products of a single manufacturer.  

3. Components shall be compatible with each other and with the total assembly for intended 

service.  

4. Contractor shall guarantee performance of assemblies of components, and shall repair or 

replace elements of the assemblies as required to deliver specified performance of the 

complete assembly.  

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 integral with, stamped or otherwise permanently marked upon the components of the 

equipment.  
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D. Major items of equipment, which serve the same function, shall be the same make and model. 

2.2 COMPATIBILITY OF RELATED EQUIPMENT  

A. Equipment and materials installed shall be compatible in all respects with other items being 

furnished and with existing items so that the result will be a complete and fully operational 

system that conforms to contract requirements.  

2.3 SAFETY GUARDS  

A. Pump shafts and couplings shall be fully guarded by a sheet steel guard, covering coupling and 

shaft but not bearings. Material shall be minimum 16-gage sheet steel; ends shall be braked and 

drilled and attached to pump base with minimum of four 6 mm (1/4-inch) bolts.  Reinforce 

guard as necessary to prevent side play forcing guard onto couplings.  

B. All Equipment shall have moving parts protected from personal injury. 

2.4 LIFTING ATTACHMENTS  

A. Equipment shall be provided with suitable lifting attachments to enable equipment to be lifted 

in its normal position. Lifting attachments shall withstand any handling conditions that might be 

encountered, without bending or distortion of shape, such as rapid lowering and braking of 

load. 

2.5 PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS  

A. In lieu of the paragraph which follows, suspended equipment support and restraints may be 

designed and installed in accordance with the International Building Code (IBC), latest edition, 

and SECTION 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL 

COMPONENTS. Submittals based on the International Building Code (IBC), latest edition, 

SECTION 13 05 41 requirements, or the following paragraphs of this Section shall be stamped 

and signed by a professional engineer registered in a state where the project is located. The 

Support system of suspended equipment over 227 kg (500 pounds) shall be submitted for 

approval of the Resident Engineer in all cases. See these specifications for lateral force design 

requirements.  

B. Type Numbers Specified: MSS SP-58. For selection and application refer to MSS SP-69. Refer to 

Section 05 50 00, METAL FABRICATIONS, for miscellaneous metal support materials and prime 

coat painting. 

C. For Attachment to Concrete Construction: 

1. Concrete insert: Type 18, MSS SP-58.  
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2. Self-drilling expansion shields and machine bolt expansion anchors: Permitted in concrete 

not less than 102 mm (4 inches) thick when approved by the Resident Engineer for each job 

condition.  

3. Power-driven fasteners: Permitted in existing concrete or masonry not less than 102 mm (4 

inches) thick when approved by the Resident Engineer for each job condition.  

D. For Attachment to Steel Construction: MSS SP-58.  

1. Welded attachment: Type 22.  

2. Beam clamps: Types 20, 21, 28 or 29. Type 23 C-clamp may be used for individual copper 

tubing up to 23 mm (7/8-inch) outside diameter.  

E. Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable load listed in MSS SP-58. For 

piping, provide adjustment means for controlling level or slope. Types 13 or 15 turn-buckles 

shall provide 38 mm (1-1/2 inches) minimum of adjustment and incorporate locknuts. All-thread 

rods are acceptable.  

F. Multiple (Trapeze) Hangers: Galvanized, cold formed, lipped steel  channel horizontal member, 

not less than 41 mm by 41 mm (1-5/8 inches by 1-5/8 inches), 2.7 mm (No. 12 gage), designed 

to accept special spring held, hardened steel nuts. Trapeze hangers are not permitted for steam 

supply and condensate piping.  

1. Allowable hanger load: Manufacturers rating less 91kg (200 pounds).  

2. Guide individual pipes on the horizontal member of every other trapeze hanger with 6 mm 

(1/4-inch) U-bolt fabricated from steel rod. Provide Type 40 insulation shield, secured by 

two 13 mm (1/2-inch) galvanized steel bands, or insulated calcium silicate shield for 

insulated piping at each hanger.  

G. Pipe Hangers and Supports: (MSS SP-58), use hangers sized to encircle insulation on insulated 

piping.  

1. General Types (MSS SP-58):  

a. Standard clevis hanger: Type 1; provide locknut.  

b. Riser clamps: Type 8.  

c. Wall brackets: Types 31, 32 or 33.  

d. Roller supports: Type 41, 43, 44 and 46.  

e. Saddle support: Type 36, 37 or 38.  

f. Turnbuckle: Types 13 or 15.  
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g. U-bolt clamp: Type 24.  

h. Copper Tube:  

1) Hangers, clamps and other support material in contact with tubing shall be painted 

with copper colored epoxy paint, plastic coated or taped with isolation tape to 

prevent electrolysis.  

2) For vertical runs use epoxy painted or plastic coated riser clamps.  

3) For supporting tube to strut: Provide epoxy painted pipe straps for copper tube or 

plastic inserted vibration isolation clamps.  

4) Insulated Lines: Provide pre-insulated calcium silicate shields sized for copper tube.  

i. Supports for plastic or glass piping: As recommended by the pipe manufacturer with 

black rubber tape extending one inch beyond steel support or clamp.  

j. Spring hangers are required on all plumbing system pumps one horsepower and greater. 

2. Plumbing Piping (Other Than General Types):  

a. Horizontal piping: Type 1, 5, 7, 9, and 10.  

b. Chrome plated piping: Chrome plated supports.  

c. Hangers and supports in pipe chase: Prefabricated system ABS self-extinguishing 

material, not subject to electrolytic action, to hold piping, prevent vibration and 

compensate for all static and operational conditions.  

d. Blocking, stays and bracing: Angle iron or preformed metal channel shapes, 1.3 mm (18 

gage) minimum.  

H. Seismic Restraint of Piping: Refer to Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR 

NON-STRUCTURAL COMPONENTS.  

PART 3 -  EXECUTION  

3.1  ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING  

A. Location of piping, sleeves, inserts, hangers, and equipment, access provisions shall be 

coordinated with the work of all trades. Piping, sleeves, inserts, hangers, and equipment shall be 

located clear of windows, doors, openings, light outlets, and other services and utilities. 

Equipment layout drawings shall be prepared to coordinate proper location and personnel 

access of all facilities. The drawings shall be submitted for review. Manufacturer's published 

recommendations shall be followed for installation methods not otherwise specified. 

B. Operating Personnel Access and Observation Provisions:  
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1. All equipment and systems shall be arranged to provide clear view and easy access, without 

use of portable ladders, for maintenance and operation of all devices including, but not 

limited to: all equipment items, valves, filters, strainers, transmitters, sensors, control 

devices. 

2. All gages and indicators shall be clearly visible by personnel standing on the floor or on 

permanent platforms. Maintenance and operating space and access provisions that are 

shown on the drawings shall not be changed nor reduced.  

C. Structural systems necessary for pipe and equipment support shall be coordinated to permit 

proper installation. 

D. Location of pipe sleeves, trenches and chases shall be accurately coordinated with equipment 

and piping locations.  

E. Cutting Holes:  

1. Holes through concrete and masonry shall be cut by rotary core drill. Pneumatic hammer, 

impact electric, and hand or manual hammer type drill will not be allowed, except as 

permitted by RE/COTR where working area space is limited.  

2. Holes shall be located to avoid interference with structural members such as beams or 

grade beams. Holes shall be laid out in advance and drilling done only after approval by 

RE/COTR. If the Contractor considers it necessary to drill through structural members, this 

matter shall be referred to RE/COTR for approval.  

3. Waterproof membrane shall not be penetrated. Pipe floor penetration block outs shall be 

provided outside the extents of the waterproof membrane.  

F. Interconnection of Instrumentation or Control Devices: Generally, electrical and pneumatic 

interconnections are not shown but must be provided.  

G. Minor Piping: Generally, small diameter pipe runs from drips and drains, water cooling, and 

other service are not shown but must be provided.  

H. Protection and Cleaning:  

1. Equipment and materials shall be carefully handled, properly stored, and adequately 

protected to prevent damage before and during installation, in accordance with the 

manufacturer's recommendations and as approved by the Resident Engineer. Damaged or 

defective items in the opinion of the Resident Engineer, shall be replaced.  
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2. Protect all finished parts of equipment, such as shafts and bearings where accessible, from 

rust prior to operation by means of protective grease coating and wrapping. Close pipe 

openings with caps or plugs during installation. Pipe openings, equipment, and plumbing 

fixtures shall be tightly covered against dirt or mechanical injury. At completion of all work 

thoroughly clean fixtures, exposed materials and equipment. 

I. Concrete and Grout: Concrete and shrink compensating grout 25 MPa (3000   psi) minimum, 

specified in Section 03 30 00, CAST-IN-PLACE CONCRETE shall be used for all pad or floor 

mounted equipment. Gages, thermometers, valves and other devices shall be installed with due 

regard for ease in reading or operating and maintaining said devices. Thermometers and gages 

shall be located and positioned to be easily read by operator or staff standing on floor or 

walkway provided. Servicing shall not require dismantling adjacent equipment or pipe work.  

J. Interconnection of Controls and Instruments: Electrical interconnection is generally not shown 

but shall be provided. This includes interconnections of sensors, transmitters, monitors, control 

devices, alarm panels and instruments. Comply with NFPA-70.  

K. Medical gas systems interface with existing systems.  

L. Work in Existing Building:  

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS, Article, ALTERATIONS, 

and Article, RESTORATION of the Section 01 00 00, GENERAL REQUIREMENTS for relocation 

of existing equipment, alterations and restoration of existing piping systems. 

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article, OPERATIONS AND 

STORAGE AREAS, make alterations to existing service piping at times that will cause the least 

interfere with normal operation of the facility. 

M. Inaccessible Equipment:  

1. Where the Government determines that the Contractor has installed equipment not 

conveniently accessible for operation and maintenance, equipment shall be removed and 

reinstalled or remedial 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 climbing or crawling  under or over obstacles such as electrical 

conduit, motors, fans,  pumps, belt guards, transformers, high voltage lines, piping, and 

ductwork.  
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3.2  TEMPORARY PIPING AND EQUIPMENT  

A. Continuity of operation of existing facilities may require temporary installation or relocation of 

equipment and piping. Temporary equipment or pipe installation or relocation shall be provided 

to maintain continuity of operation of existing facilities.  

B. The Contractor shall provide all required facilities in accordance with the requirements of 

phased construction and maintenance of service. All piping and equipment shall be properly 

supported, sloped to drain, operate without excessive stress, and shall be insulated where injury 

can occur to personnel by contact with operating facilities. The requirements of Para. 3.1 shall 

apply. 

C. Temporary facilities and piping shall be completely removed and any openings in structures 

sealed. Necessary blind flanges and caps shall be provided to seal open piping remaining in 

service.  

3.3  RIGGING  

A. Openings in building structures shall be planned to accommodate design scheme.  

B. Alternative methods of equipment delivery may be offered and will be considered by 

Government under specified restrictions of phasing and service requirements as well as 

structural integrity of the building.  

C. All openings in the building shall be closed when not required for rigging operations to maintain 

proper environment in the facility 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 

structures shall be Contractor's full responsibility.  

E. Contractor shall check all clearances, weight limitations and shall provide a rigging plan designed 

by a Registered Professional Engineer. All modifications to structures, including reinforcement 

thereof, shall be at Contractor's cost, time and responsibility.  

F. Rigging plan and methods shall be referred to RE/COTR for evaluation prior to actual work.  

3.4  PIPE AND EQUIPMENT SUPPORTS  

A. Where hanger spacing does not correspond with joist 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. Holes shall be drilled or 

burned in structural steel ONLY with the prior written approval of the Resident Engineer.  
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B. The use of chain pipe supports, wire or strap hangers; wood for blocking, stays and bracing, or 

hangers suspended from piping above shall not be permitted. Rusty products shall be replaced.  

C. Hanger rods shall be used that are straight and vertical. Turnbuckles for vertical adjustments 

may be omitted where limited space prevents use. A minimum of 15 mm (1/2-inch) clearance 

between pipe or piping covering and adjacent work shall be provided.  

D. For horizontal and vertical plumbing pipe supports, refer to the International Plumbing Code 

(IPC), latest edition, and these specifications.  

E. Overhead Supports:  

1. The basic structural system of the building is designed to sustain the loads imposed by 

equipment and piping to be supported overhead.  

2. Provide steel structural members, in addition to those shown, of adequate capability to 

support the imposed loads, located in accordance with the final approved layout of 

equipment and piping.  

3. Tubing and capillary systems shall be supported in channel troughs.  

F. Floor Supports:  

1. Provide concrete bases, concrete anchor blocks and pedestals, and structural steel systems 

for support of equipment and piping. Concrete bases and structural systems shall be 

anchored and doweled to resist forces under operating and seismic conditions (if applicable) 

without excessive displacement or structural failure.  

2. Bases and supports shall not be located and installed until equipment mounted thereon has 

been approved. Bases shall be sized to match equipment mounted thereon plus 50 mm (2 

inch) excess on all edges. Structural drawings shall be reviewed for additional requirements. 

Bases shall be neatly finished and smoothed, shall have chamfered edges at the top, and 

shall be suitable for painting.  

3. All equipment shall be shimmed, leveled, firmly anchored, and grouted with epoxy grout. 

Anchor bolts shall be placed in sleeves, anchored to the bases. Fill the annular space 

between sleeves and bolts with a grout material to permit alignment and realignment.  

4. For seismic anchoring, refer to Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR 

NON-STRUCTURAL COMPONENTS.  
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3.5 PLUMBING SYSTEMS DEMOLITION  

A. Rigging access, other than indicated on the drawings, shall be provided after approval for 

structural integrity by the RE/COTR. Such access shall be provided without additional cost or 

time to the Government. Where work is in an operating plant, approved protection from dust 

and debris shall be provided at all times for the safety of plant personnel and maintenance of 

plant operation and environment of the plant.  

B. In an operating plant, cleanliness and safety shall be maintained. The plant shall be kept in an 

operating condition. Government personnel will be carrying on their normal duties of operating, 

cleaning and maintaining equipment and plant operation. Work shall be confined to the 

immediate area concerned; maintain cleanliness and wet down demolished materials to 

eliminate dust. Dust and debris shall not be permitted to accumulate in the area to the 

detriment of plant operation. All flame cutting shall be performed to maintain the fire safety 

integrity of this plant. Adequate fire extinguishing facilities shall be available at all times. All 

work shall be performed in accordance with recognized fire protection standards. Inspections 

will be made by personnel of the VA Medical Center, and the Contractor shall follow all 

directives of the RE or COTR with regard to rigging, safety, fire safety, and maintenance of 

operations.  

C. Unless specified otherwise, all piping, wiring, conduit, and other devices associated with the 

equipment not re-used in the new work shall be completely removed from Government 

property. This includes all concrete equipment pads, pipe, valves, fittings, insulation, and all 

hangers including the top connection and any fastenings to building structural systems. All 

openings shall be sealed after removal of equipment, pipes, ducts, and other penetrations in 

roof, walls, floors, in an approved manner and in accordance with plans and specifications 

where specifically covered. Structural integrity of the building system shall be maintained. 

Reference shall also be made to the drawings and specifications of the other disciplines in the 

project for additional facilities to be demolished or handled.  

D. All valves including gate, globe, ball, butterfly and check, all pressure gages and thermometers 

with wells shall remain Government property and shall be removed and delivered to RE/COTR 

and stored as directed. The Contractor shall remove all other material and equipment, devices 

and demolition debris under these plans and specifications. Such material shall be removed 

from Government property expeditiously and shall not be allowed to accumulate.  
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SECTION 22 62 00  

VACUUM SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES  

PART 1 -  GENERAL  

1.1 DESCRIPTION  

A. Central Laboratory and Healthcare Vacuum Systems: This section describes the labor, 

equipment, and services necessary for and incidental to the installation of medical vacuum.  

Medical vacuum systems shall be installed started, tested, and ready for use.  

B. The contractor shall provide all elements and accessories required for a complete system 

according to the most recent edition of NFPA 99C, Gas and Vacuum Systems.  

C. Pressure testing, cross connection testing and final testing per NFPA 99 most recent edition and 

using procedures shall be performed.  

D. The contractor shall retain a qualified third party medical vacuum verifier acceptable to VA to 

perform and attest to final verification of the systems. The contractor shall make all corrections 

as determined by this third party verifier, including additional testing if necessary to attain full 

and unqualified certification.  

1.2  PERFORMANCE REQUIREMENTS  

A. Provide 3 Vacuum pumps 2 installed and 1 spare. 

B. Provide and install 1 Vacuum Receiver Tank.  

C. Provide and install Control Panel(s). 

D. Remove all existing equipment and removed items off site per requirements upon acceptance of 

the new equipment. 

E. Provide all equipment, tools, labor, piping, conduit, power and communications wiring, backup 

power supplies (UPS) to install three new Medical Vacuum pumps and all subsystems as 

required matching or exceeding existing Medical Vacuum pump capacity. Proposed equipment 

shall operate at a lower sound level at the same load profile levels as the existing vacuum 

pumps. 

F. Provide new medical vacuum pumps with motors complying with requirements of EPA Energy 

Star, Energy Efficient Electric Motors. 

G. Provide and install all required electrical safety devices, breakers, disconnects, conduit and 

wiring sized for the installed equipment.  

H. Provide a guard on the emergency stop to prevent accidental trip of the vacuum pumps.  
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I. All installed equipment shall be connected to the existing product and cooling piping systems 

and shall fit within the existing footprint with sufficient space for all maintenance, operations, 

repair and replacement activities.  

J. All Vacuum pump and vacuum pump cooling systems shall be equipped with full flow isolation 

and bypass valves to facilitate isolation for removal or service of a single Vacuum pump and all 

components of that pump without affecting operations of any other Medical Vacuum system.  

K. All electrical and electronic components of the Medical Vacuum system shall be constructed to 

facilitate isolation for servicing, testing and replacement of all components in a safe manner 

without affecting the operations of other Vacuum pumps.  

L. Contractor to measure and verify the existing vacuum requirements to ensure the proposed 

vacuum pump capacities are equal to or greater than the existing. Only one vacuum pump will 

be required to run at a time in order to satisfy the Medical Center peak load.  

M. Provide default operation for the Vacuum pumps if the control panel fails or communications is 

lost. All Medical Vacuum required by the Medical Center shall be maintained at all times.  

N. New Vacuum pumps may utilize existing lube oil coolers on the roof. Contractor to verify 

capacity of the existing Lube oil coolers for proposed equipment at full load 100 Deg F OSA. 

Replace radiators, pumping and piping if necessary to accommodate the heat load of the new 

equipment.  

O. Connect the vacuum pumps status and alarms to the Johnson Controls Metasys system with 

graphics for monitoring and provide a local and remote common alarm for  Vacuum pump 

failure, low or high vacuum, all Vacuum pump operational conditions and alarms, power failure, 

lag pump or pumps start, loss of lube oil flow, excessive lube oil temperature or  

communications loss. Metasys shall provide summary of run time data for each vacuum pump.  

P. For each Vacuum Pump, provide new lube oil flow meters and supply and return direct and 

remote temperature readings on the Metasys system.  

Q. Submit a plan to maintain Medical Vacuum to the Medical Center at all times during demolition 

and construction.  

R. Final installation shall include two vacuum pumps to be electrically connected to the ATS 9 

distribution panel and the 3rd vacuum pump shall be connected to ATS 14 distribution panel.  
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S. Control panel shall be protected and receive power from two independent 120 Volt sources one 

connected to ATS 9 and the 2nd connected to ATS 14 by means of an auto switching Uniform 

Power Supply (UPS) with battery backup to protect it from transients and surges and drop-offs 

or other electrical power supply issues created by power outages or monthly or other scheduled 

or unscheduled generator tests or generator runs, local or Utility power outages.  

T. Unit control Panel(s) shall be protected against transients, power surges and sags, emergency 

generator tests, local and utility side power loss by a battery powered UPS; 30 minute backup 

minimum.  

1.3  CONSTRUCTION PHASING  

A. The contractor will submit a plan to phase demolition and construction in order to maintain a 

minimum of 2 vacuum pumps on line at all times. All existing controls and alarms shall be on line 

at all times until two new pumps and controls are on line and connected to the Medical Center 

vacuum system.  

B. The Contractor shall submit a plan to isolate the existing and install new the receiver tank 

without disrupting Medical Vacuum to the Medical Center. Removal and proper disposal of the 

existing receiver tank shall be in accordance with all regulations and be the responsibility of the 

Contractor. The contractor shall perform a hazardous analysis, removal, and disposal of the 

tank. Manifest would be by the VA.  

1.4  STARTUP AND COMMISSIONING  

A. Each Vacuum pump shall be started up by a certified factory trained personnel. Each unit shall 

also be tested for 24 hours of continuous run time at full load to ensure normal operating 

conditions such as temperature, flows, vacuum level and current draw are read on an hourly 

basis and maintained throughout the entire 24 hour period of testing. All paperwork, readings, 

initialed or stamped shall be provided to the VA and commissioning shall be performed, certified 

and accepted prior to the start of work on the next unit. Work on the next unit will not 

commence without approval from VA Central Plant Supervisory personnel. All local, remote and 

Metasys readings shall be verified for proper labeling and readings throughout expected 

operational range.  

B. Provide First Year service including all required labor by factory trained certified distributor, and 

all tools, certified parts and maintenance supplies on all Medical Air Vacuum Pumps and all 

other installed components.  
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C. Submit paperwork for all performed services and include a statement concerning the current 

status of equipment prior to leaving the site.  

D. Warranty repairs shall be made within 24 hours of initial notification by the VA Engineering 

representative. 

1.5 RELATED WORK  

A. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING:  

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS  

C. Section 22 63 00, GAS SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES:  

D. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS  

1.6  QUALITY ASSURANCE  

A. Installation and Start-up: The manufacturer will provide factory authorized representatives to 

review installation and perform initial start up of system.  

B. Contractor shall include with submittals an affidavit attesting to compliance with all relevant 

paragraphs of NFPA 99 most recent edition. Personnel assembling medical vacuum shall meet 

NFPA 99 5.1.10.10.11 “Qualification of Installers” and hold medical gas endorsements as under 

ASSE 6010.  The Contractor shall furnish documentation attesting that all installed piping 

materials were purchased cleaned and complied with the requirements of NFPA 99 5.1.10.1 and 

5.1.10.2.  Electrical Control systems and Medical vacuum Alarms are to be UL listed as 

assemblies with label affixed.  Medical vacuum controls are to be wired in accordance with NEC.  

C. Equipment Installer:  The equipment installer shall show documentation proving that the 

personnel installing the equipment meet the standards set by the American Society of Sanitary 

Engineers (ASSE) 6010 Professional Qualification Standards for Medical Gas System Installers. 

Show technical qualifications and previous experience in installing medical gas equipment on 

three similar projects. Submit names and addresses of referenced projects.  The equipment 

install shall perform the following coordination functions:  

1. Coordinate with other trades to ensure timely installations and avoid conflicts and 

interferences.  

2. The contractor shall coordinate with the Medical Vacuum System Verifier to deliver a 

complete, tested medical gas installation ready for owner’s use.  
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D. Equipment Supplier:  The Equipment supplier shall demonstrate evidence of installing 

equivalent product at three installations similar to this project that has been in satisfactory and 

efficient operation for three years. Names and addresses where the product is installed shall be 

submitted for verification.  

E. Medical Gas System Testing Organization:  The Medical vacuum verifier shall show 

documentation proving that the medical gas verifier meet the standards set by the American 

Society of Sanitary Engineers (ASSE) 6010 Professional Qualification Standards for Medical Gas 

System Verifiers. The testing shall be conducted by a party technically competent and 

experienced in the field of medical gas pipeline testing. Such testing shall be performed by a 

party other than the installing contractor.  

F. Names of three projects where testing of vacuum systems has been performed by the testing 

agency shall be provided.  The name of the project, names of such persons at that project who 

supervised the work for the project owner, or who accepted the report for the project owner, 

and a written statement that the projects listed required work of similar scope to that set forth 

in this specification shall be included in the documentation.  

G. The testing agency's detailed procedure which will be followed in the testing of this project shall 

be submitted.  In the testing agency’s procedure documentation, include details of the testing 

sequence, procedures for cross connection tests, outlet function tests, alarm tests, purity tests, 

etc., as required by this specification.  For purity test procedures, data on test methods, types of 

equipment to be used, calibration sources and method references shall be submitted.  

H. Certification: The Final inspection documentation shall include all test results, the names of 

individuals performing work for the testing agency on this project, detailed procedures followed 

for all tests, and a certification that all results of tests were within limits allowed by this 

specification. 

I. The installing contractor shall maintain as-built drawings of each completed phases for 

verification; and, shall provide the complete set at the time of final systems certification testing, 

for certification by the Third Party Testing Company. As-built drawings shall be provided, and a 

copy of them on Auto-Cad version (R-14 or later) provided on compact disk.  

1.7  SUBMITTALS  

A. Submit as one package in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  
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B. Manufacturer's Literature and Data:  

1. Complete specifications for the product intended to be installed, dimensional drawings, and 

wiring schematics.  

2. Package drawing indicating package style, dimensions when complete, method of 

disassembly and sizes of subsections for rigging and installation.  

3. Piping.  

4. Valves.  

5. Gages.  

6. Alarm controls and panels. 

7. Vacuum switches. 

8. Vacuum pump systems (Provide certified pump test data at start up): 

a. Pumps: Manufacturer and model. 

b. Pump performance curves.  

c. Pump operating speed (RPM).  

d. Capacity: Free air exhaust from 65 and 80 kPa (19 and 24 inches Hg.) gage vacuum (L/s) 

(SCFM).  

e. Capacity: Expanded air capacity at 65 and 80 kPa (19 and 24 inches Hg.) gage vacuum 

(L/s) (SCFM).  

f. Type of bearing in pump.  

g. Type of lubrication.  

h. Type and adjustment of drive.  

i. Electric motors: Manufacturer, frame and type.  

j. Speed of motors (RPM).  

k. Current characteristics and horsepower of motors.  

l. Receiver capacity and rating.  

m. Silencers: Manufacturer, type and model.  

n. Vacuum pump Capacity Calculations and readings on existing conditions for a 72 hour 

period covering a minimum of two Monday through Friday work days.  

o. Heat reject calculations  

p. Normal Sequence of operations (lead lag).  

q. Default Sequence of operations for communications or control systems failure  
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r. Graphics for Metasys monitoring  

s. Demolition and Construction plan for maintaining Medical Vacuum to the Medical 

Center  

t. UPS and control power backup  

C. Certification: The completed systems have been installed, tested, purged and analyzed in 

accordance with the requirements of this specification. Certification shall be submitted to 

Contracting Officer Representative.  

D. A notarized affidavit from the verifier stating that the verifier undertakes to verify this project 

and thus agrees to disqualify themselves from supplying any equipment which will be included 

in the scope of their verification. No verifier who supplies equipment shall be permitted to verify 

that equipment.  Statement declaring that the vacuum system manufacturer has no fiduciary 

interest in the verifier and that the verifier is not an agent or representative of the vacuum 

system manufacturer.  Statement declaring that the contractor has no fiduciary interest in the 

third party verifier and that the third party verifier has no fiduciary interest in the contractor.  

1.8  TRAINING  

A. The services of a competent instructor shall be provided for not less than two four-hour periods 

for instructing medical personnel in the operation and maintenance of the vacuum systems, on 

the dates requested by COR (Contracting Officer Representative).  

B. The other training requirements specified in Section 01 00 00, GENERALREQUIREMENTS shall be 

coordinated with the above paragraph  

1.9  APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the extent referenced. The 

publications are referenced in the test by the basic designation only.  

B. American National Standards Institute (ANSI):  

A13.1-2007 Scheme for Identification of Piping Systems 

B16.22-01 (R2005) Wrought Copper and Bronze Solder-Joint Pressure Fittings  

B40.1-(2005) Pressure Gauges and Gauge Attachments 

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

B819-00 (R2006) Standard Specification for Seamless Copper Tube for Medical Gas 

Systems 

D. D. American Society of Mechanical Engineers (ASME):  

Section IX-10 Welding and Brazing Qualifications 
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E. American Welding Society (AWS): 

AWS A5.8/A5.8M-11 Brazing Filler Metal 

AWS B2.2/B2.2M-10 Standard for Brazing Procedure and Performance Qualification 

(Modified per NFPA 99)  

F. Compressed Gas Association (CGA):  

P-9-08 Inert Gases Argon, Nitrogen and Helium 

G. National Electrical Manufacturers Association (NEMA):  

ICS-6-1993 (R 2006) Industrial Controls and Systems Enclosures  

H. National Fire Protection Association (NFPA):  

99-2015 Health Care Facilities with 2005 errata 

I. National Electrical Code 70, edition (2011)  

J. United States Pharmacopoeia XXI/National Formulary XVI (USP/NF)  

K. Manufacturing Standardization Society (MSS):  

MSS-SP-72-99 Ball Valves With Flanged or Butt Welding For General Purpose  

MSS-SP-110-96 Ball Valve Threaded, Socket Welding, Solder Joint, Grooved and Flared 

Ends  

MSS-SP-73-03 Brazing Joints for Copper and Copper Alloy Solder Pressure Fittings  

1.10 WARRANTY  

A. Warranty will be expressly complete, include all components of the system and be the 

responsibility of the vacuum system manufacturer of record only. Warranties limiting the 

responsibility of the vacuum system for any system component or which pass through to 

another manufacturer are not acceptable.  

B. Warranties shall include on site repairs including travel, labor and parts. Warranties requiring 

return of equipment for adjustment are not acceptable.  

1.11 MAINTENANCE SUPPORT  

A. The medical vacuum equipment manufacturer shall demonstrate a national factory direct 

service capability able to perform major overhauls. The medical vacuum equipment 

manufacturer shall provide factory direct preventative maintenance contract. The medical 

vacuum equipment manufacturer shall provide formal maintenance training courses.  

PART 2 -  PRODUCTS  

2.1  GENERAL PRODUCT REQUIREMENTS  

A. One Medical Vacuum Equipment Manufacturer shall supply the medical vacuum system(s) and 

equipment as requested by VASDHS, AIRVAC Systems Inc. El cajon, CA. 619-823-7802.  
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2.2  PIPING  

A. Copper Tubing:  Copper tubing shall be type "K" or "L", ASTM B819, seamless copper tube, hard 

drawn temper, with wrought copper fittings conforming to ANSI B16.22 or brazing fittings 

complying with MSS SP-73. The copper tubing size designated reflects nominal inside diameter. 

All tubing and fittings shall be labeled "ACR/OXY", "OXY", "OXY/MED", "ACR/MED", or "MED".  

B. Brazing Alloy: The brazing alloy shall comply with AWS A5.8, Classification BCuP, greater than 

537 °C (1000 °F) melting temperature. Flux shall be strictly prohibited for copper to copper 

connections.  

C. Screw Joints:  Screw joints shall use polytetrafluoroethylene (teflon) tape.  

D. Use only copper or stainless steel pipes for discharge from vacuum product (exhaust pipes).  

E. Memory metal couplings shall have temperature and pressure ratings not less than that of a 

brazed joint.  

F. Piping identification labels shall be applied at time of installation in accordance with current 

NFPA. Supplementary color identification shall be in accordance with CGA Pamphlet C-9.  

G. Special Fittings: The following special fittings shall be permitted to be used in lieu of brazed 

joints:  

1. Memory-metal couplings having temperature and pressure ratings joints not less than that 

of a brazed joint.  

2. Listed or approved metallic gas tube fittings that, when made up, provide a permanent joint 

having the mechanical, thermal, and sealing integrity of a brazed joint.  

3. Dielectric fittings where required by the manufacturer of special medical equipment to 

electrically isolate the equipment from the piping distribution system.  

4. Axially swaged, elastic strain preload fittings providing metal to metal seal having pressure 

and temperature ratings not less than that of a brazed joint and when complete are 

permanent and non-separable.  
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2.3  VALVES  

A. Ball: Ball valves shall be in line.  

1. Sixty five millimeter or DN65 (2-1/2 inches) and smaller: Ball valves shall be bronze/ brass 

body, Fed. Spec. MSS SP72 & SP 110 , Type II, Class 150, Style 1, with tubing extensions for 

brazed connections, full ported, three piece or double union end connections, teflon seat 

seals, full flow, 4125 kPa (600 psi) WOG minimum working pressure, with locking type 

handle.  

2. Eighty millimeter or DN80 to 100 millimeter or DN100 (3” to 4” inches): Ball valves shall be 

bronze/ brass body, Fed. Spec.  MSS SP72 & SP 110, Type II, Class 150, Style 1 with tubing 

extensions brazed to flanges, full ported, three piece, double seal, teflon seals, full flow, 

4125 kPa (600 psi) WOG minimum working pressure, with locking type handle.  

B. Check:  

1. Check valves eighty millimeters (DN80) (3 inches) and smaller: brass and Bronze body, 

straight through design for minimum pressure drop, spring loaded, self-aligning with teflon 

cone seat, vibration free, silent operation, supplied NPT female threads at each end with 

flow direction arrow permanently cast into, 2750 kPa (400 psi) WOG minimum working 

pressure.  

2. One hundred millimeter or DN100 (4 inches) and larger check valves shall be iron body, 

bronze trim, swing type, vertical or horizontal installation, flange connection, 1025 kPa (150 

psi) WSP.  

2.4  GAGES  

A. Vacuum Gages:  

1. For vacuum line adjacent to source equipment the vacuum gages shall comply with ANSI 

B40.1, vacuum gage type, size 115 mm (4-1/2 inches), gage listed for vacuum, accurate to 

within 2-1/2 percent, with metal case. The vacuum gage range shall be 0 to-100 kPa (0-30 

inches Hg). Dial graduations and figures shall be black on a white background, or white on a 

black background. Label shall be for vacuum service. A gage cock shall be installed.  

Compound gages shall be installed for Vacuum system.  

2. For vacuum service upstream of main shutoff valve: A 40 mm (1-1/2 inches) diameter gage 

shall be provided with steel case, bourdon tube and brass movement, dial range 0 to -100 

kPa (0-30 inches Hg). Compound gages shall be provided for Vacuum system.  
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2.5  VACUUM SWITCHES  

A. Vacuum switches shall be general purpose, contact or mercury type, allowing both high and low 

set points, with contact type provided with a protective dust cover.  The vacuum switch shall 

have an adjustable range set by inside or outside adjustment.  Vacuum switches shall activate 

when indicated by alarm requirements. One orifice nipple (or DISS demand check valve) shall be 

used for each sensor switch.  

2.6  MEDICAL VACUUM SYSTEMS  

A. Triplex vacuum system, oil sealed rotary vane type, single stage, direct driven. Factory 

assembled, piped and wired components shall include:  

1. 75 HP Direct Coupled TEFC Motor 230/460 Volts Phase 60Hz 

2. Oil lubricated and oil cooled  

3. Connect to new roof mount cooler’s (See Alternate No. 1 on drawings) 

4. Anti-Suckback valve  

5. Built in exhaust filters  

6. Continuous duty cycle  

7. Spin on type oil filter  

8. Non metallic non asbestos vanes  

9. Mounted inlet filter and check valve  

10. High temp switch 

11. Rated at 455  ACFM 

12. Ultimate vacuum 29.2” HG 

B. NFPA Triplex PLC Control Panel shall include the following:  

1. Finger Safe Power Distribution Block  

2. Dual 120-volt Control Transformers with CB Protected Primary & Secondary  

3. Transformer switching circuit to allow backup transformer to power circuit in event of 

primary transformer failure  

4. Dual 120 vac/24vdc Power Supplies  

5. Transformer/Power Supply failure warning circuit, actuates system general warning relay 

and PLC display warning indicator if a power supply or transformer should fail. 

6. Programmable Logic Controller (PLC) with integrated Human Machine Interface (HMI) 

Touch-screen and keypad  
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7. Emergency Stop Switch  

8. Motor Circuit Protector/ Disconnect (Each Pump), Externally Operated  

9. Full Voltage Magnetic Motor Starter (Each Pump)  

10. 4-20ma vacuum transmitter, to control pumps via PLC input 

11. Selectable, Automatic Timed Alternation (default), Automatic Alternation or Manual 

Alternation 

12. Adjustable Run-on Timer (Frequent Start Protection) via PLC input 

13. Automatic Staggered Restart after Power Outage & Restoration 

14. Hour meter for each pump integrated into PLC software 

15. Pump Status Indicators integrated into PLC display 

16. General System Fault indicator integrated into PLC display 

17. General System Fault signal relay with one (standard) and up to three additional (optional) 

sets of dry contacts for remote monitoring  

18. Four Maintenance screens with field adjustable time intervals to track critical maintenance 

items. Maintenance due items may be programmed to trigger the general system warning 

indicator and relay output via a software setup menu.  

19. UL Listed, NEMA12 Enclosure 

20. One (1) comprehensive PLC software package which will display system and pump status 

(hours, pump running/off), and allow adjustment of all system parameters ( Alternation 

time 1-168 hours, Minimum Run Time 6-30 Minutes, Reset Stagger Delay 1-60 Seconds, 

Vacuum level set-points for lead, lag1, lag2, lag3 pumps. Software may be configured to 

operate 2, 3 or 4 pumps via a configuration menu.  

21. Low Vacuum alarm which may be enabled or disabled; configured as a shutdown fault or 

warning, with a settable start & stop range.  

22. Bypass circuit with selector switch, bypasses PLC control and allows continuous operation of 

all pumps using the motor circuit protector disconnects as OFF/ON switches as long as a 

single control transformer is operational  

23. Remote System Enable/Disable input 

24. 460/3/60 Power Input available  

C. Example of an acceptable product and manufacturer: Elmo/Rietschle Vacuum Pump Model 

VC200 Series or approved equal.  



VA MEDICAL GAS UPGRADE 

San Diego, California 

PROJECT NUMBER 664-14-121 

 

22 62 00 - 13 

2.7 VACUUM RECEIVER TANK  

A. A welded steel receiver tank shall be provided with gauge glass, relief valve and vacuum gauge. 

The receiver tank shall carry ASME Code, Stamp, and Certificate. The receiver tank shall be hot 

dip galvanized inside and out.  The receiver tank shall not be used as a catch tank where a bio-

hazard could develop. Any carryover of foreign materials such as liquids or tissue shall be 

intercepted at the inlet of the vacuum pump with filtration and discharged to drain. Tank shall 

be rated at 165 PSIG and have 400 gallon capacity.  

B. Example of an acceptable product and manufacturer: Manchester Model 300960 or approved 

equal.  

PART 3 -  EXECUTION  

3.1  INSTALLATION  

A. All installation shall be performed in strict accordance with NFPA 99 5.1.10.  Brazing procedures 

shall be as detailed in NFPA 99 5.1.10.5. Brazing shall be performed only by brazers qualified 

under NFPA 99 5.1.10.10.11. Where piping runs underground, the installation shall be made in 

accordance with NFPA 99 5.1.10.10.5.  

B. Contractor shall furnish 102 mm (4 inches) high concrete housekeeping pads.   The contractor 

shall furnish inertia bases in lieu of housekeeping pads where the equipment installed is not 

factory isolated by the manufacturer. Anchor bolts shall be cast into bases  

C. Cast escutcheon shall be installed with set screw at each wall, floor and ceiling penetration in 

exposed finished locations and within cabinets and millwork.  

D. Open ends of tube shall be capped or plugged at all times or otherwise sealed until final 

assembly.  

E. Piping shall be cut square and accurately with a tube cutter (sawing not permitted) to 

measurements determined at place of installation. The tubing shall be reamed to remove burrs, 

being careful not to expand tube, and so no chips of copper remain in the tube.  The tubing shall 

be worked into place without springing or forcing. The tubing shall be bottomed in socket so 

there are no gaps between tube and fitting. Care shall be exercised in handling equipment and 

tools used in cutting or reaming of tube to prevent oil or grease from being introduced into the 

tubing. Where contamination has occurred, material shall be no longer suitable for vacuum 

service and new, sealed tube sections used.  
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F. Piping shall be supported with pipe trays or hangers at intervals as shown on the drawings or as 

defined in NFPA 99 Table 5.1.10.10.4.5. Piping shall not be supported by other piping. Isolation 

of copper piping from dissimilar metals shall be of a firm, positive nature. Duct tape is not 

acceptable as an isolation material. 

G. Valves and other equipment shall be rigidly supported to prevent strain on tube or joints.  

H. Piping exposed to physical damage shall be protected.  

I. During any brazing operation, the interior of the pipe shall be purged continuously with oil free, 

dry nitrogen NF, following the procedure in NFPA 99 5.1.10.5.5.  At the completion of any 

section, all open pipe ends shall be capped using an EXTERNAL cap.  The flow of purged gas shall 

be maintained until joint is cool to touch.  The use of flux is prohibited when making of joints 

between copper to copper pipes and fittings.  

J. Threaded joints in piping systems shall be avoided whenever possible. Where unavoidable, 

make up the male threads with polytetrafluoroethylene (such as Teflon) tape. Liquid sealants 

shall not be used.  

K. Tubing shall not be bent.  Fittings shall be used in all change of direction or angle.  

L. After installation of the piping, but before installation of the outlet valves, blow lines clear using 

nitrogen NF.  

3.2  INSTALLER TESTING  

A. Prior to declaring the lines ready for final verification, the installing contractor shall strictly 

follow the procedures for verification as described in NFPA 99 5.1.12.2 and attest in writing over 

the notarized signature of an officer of the installing company the following;  

1. That all brazing was conducted by brazers qualified to ASSE 6010 and holding current 

medical gas endorsements.  

2. That all brazing was conducted with nitrogen purging. (Procedure per NFPA 99 5.1.10.5.5).  

3. That the lines have been blown clear of any construction debris using oil free dry nitrogen or 

air are clean and ready for use. (Procedure per NFPA 99 5.1.12.2.2).  

4. That the assembled piping, prior to the installation of any devices, maintained a test 

pressure 1 1/2 times the standard pressures listed in NFPA 99 Table 5.1.11 without leaks. 

(Procedure per NFPA 99 5.1.12.2.3).  
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5. That after installation of all devices, the pipeline was proven leak free for 24hours at a 

pressure 20% above the standard pressures listed in NFPA 99 Table 5.1.11. (Procedure per 

NFPA 99 5.1.12.2.2.6)  

6. That the systems have been checked for cross connections and none were found. 

(Procedure per NFPA 99 5.1.12.2.4)  

7. That the manufacturer has started up all medical air compressors, medical vacuum pumps 

WAGD producers, liquid oxygen system(s) and manifolds, and that they are in operating 

order.  

B. Four originals of the affidavit, shall be distributed; (1) to the resident engineer, (1) to the 

contracting officer representative, (1) to the general contractor and (1) to the verifier 

(www.mgpho.org).  

- - - E N D - - - 
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SECTION 22 63 00 

GAS SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES 

PART 1 -  GENERAL  

1.1 DESCRIPTION  

A. Central Laboratory and Healthcare Gas Systems: Consisting of compressed air services; 

complete, ready for operation, including all necessary piping, fittings, valves, gages, alarms 

including low voltage wiring, oil-less air compressors, electric motors and starters and all 

necessary parts, accessories, connections and equipment.  

B. Pressure testing, cross connection testing and final testing per NFPA 99 most recent edition and 

using procedures shall be performed.  

C. The contractor shall retain a qualified third party certified medical gas verifier acceptable to VA 

to perform and attest to final verification of the systems.  The contractor shall make all 

corrections as determined by this third party verifier, including additional testing if necessary to 

attain full and unqualified certification.  

1.2 PERFORMANCE REQUIREMENTS  

A. Provide and install 3 Medical Air Compressors of the rotary screw type. 

B. Provide and install Control Panel(s)  

C. Remove all existing equipment and removed items off site per requirements upon acceptance of 

the new equipment, as noted on the drawings 

D. Provide all equipment, tools, labor, piping, conduit, power and communications wiring, backup 

power supplies (UPS) to install three new Medical Air Compressors and all subsystems as 

required matching or exceeding existing Medical Air Compressor capacity. Proposed equipment 

shall operate at a lower sound level at the same load profile levels as the existing air 

compressors.  

E. Provide new medical vacuum pumps with motors complying with requirements of EPA Energy 

Star, Energy Efficient Electric Motors. 

F. Provide and install all required electrical safety devices, breakers, disconnects, conduit and 

wiring sized for the installed equipment.  

G. Provide a guard on the emergency stop to prevent accidental trip of the air compressors.  
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H. All installed equipment shall be connected to the existing product and cooling piping systems 

and shall fit within the existing footprint with sufficient space for all maintenance, operations, 

repair and replacement activities.  

I. Contractor to measure and verify the capacity of the proposed Medical Air Compressors is equal 

to or greater than the existing, Thus a combination of 2 Medical Air Compressor only will be 

required to run at a time in order to satisfy the Medical Center peak load.  

J. All Medical Air Compressor and Medical Compressed air cooling systems shall be equipped with 

full flow isolation and bypass valves to facilitate removal, testing or service of all components of 

a single Medical Air Compressor without affecting the operations of any other Medical Air 

compressor.  

K. All electrical and electronic components of the Medical Compressed air system including 

desiccant dryers shall be synchronized to automatically operate under peak flow conditions. 

Components shall be constructed to facilitate servicing, testing and replacement of all 

components of a single Medical Air Compressor in a safe manner without affecting the 

operations of other Medical Air Compressors.  

L. All equipment, supplies, procedures and technicians shall be certified for use in and work with a 

Medical air system.  

M. Provide default operation for the Medical Air compressors if the control panel fails or loses 

communications in order to maintain constant Medical Air supply to the Medical Center.  

N. Provide and install new water to air heat exchanger/cooler for the Medical Air Compressors on 

the roof with expansion tank, make up water feed and level control, chemical feed pot, sight 

glass, two cooling fans controlled by the temperature requirements of the Medical Air 

Compressors. Heat Exchanger shall have the capacity to cool two of the Medical Air 

Compressors running at full load. Replace cooling water pumps, and controls. Replace piping if 

necessary.  

O. Provide and install new solenoids and solenoid selector switch to enable cooling source of the 

roof mounted cooler or the cooling tower coils.  

P. Connect the Medical Air Compressor status and alarms to the Johnson Controls Metasys system 

and provide graphics and for monitoring all medical air systems operations.  
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Q. Provide a local and remote common alarm for Medical Air Compressor failure, low or high 

Medical Air Pressure, Air Compressor operational alarm, power failure, lag pump or lag pumps 

start, excessive cooling water temperature, loss of cooling water flow, or communications loss.  

R. Submit a plan to maintain Medical Air supply to the Medical Center at all times during 

demolition and construction.  

S. Final installation shall include Two Medical Air Compressors electrically connected to the ATS 9 

distribution panel and one Medical Air Compressor shall be connected to the ATS 14 distribution 

panel.  

T. Unit control Panel(s) shall be protected against transients, power surges and sags, emergenc 

generator tests, local and utility side power loss by a battery powered UPS; 30 minute backup 

minimum and connected to the same Automatic transfer switch as the 480 volt Air Compressor 

power supply.  

U. Connect the new Medical Air compressors to the backup cooling tower loops and rooftop cooler 

to cool the medical air compressors. Replace the existing roof mounted unit install new unit 

with quadruplex fans. Contractor to size the rooftop unit based on reject temperatures needed 

for proposed Medical Air Compressors and 105 Deg F OSA. Utilize existing cooling water piping. 

Replace cooling water circulation pumps. Replace existing rooftop/cooling tower cooling control 

HOA selector switch with a new HOA switch connected to the Metasys for status and control 

and a manual control to override the Metasys solenoid control and a tower-roof selector switch. 

Fan speed control to be determined by the Medical Air Compressor requirements, ambient 

temperature and facility load. VFD to be provided with a manual speed control via the Metasys 

and local control at the unit.  

V. Compressor lubrication Cooling Water input shall be connected to raw city water.  

1.3 CONSTRUCTION PHASING  

A. The contractor will submit a plan to phase demolition and construction in order to maintain a 

minimum of 2 air compressors on line at all times. All existing controls and alarms shall be on 

line at all times until two of the three compressors and controls are on line and connected to the 

Medical Center Medical Air system.  
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1.4 STARTUP AND COMMISSIONING 

A. Each Medical Air Compressor shall be started up by a certified factory trained personnel. Each 

unit shall also be tested for 24 hours of continuous run time at full load to ensure normal 

operating conditions such as temperature, flows, vacuum level and current draw are read on an 

hourly basis and maintained throughout the entire 24 hour period of testing.  

B. All paperwork, readings, initialed or stamped shall be provided to the VA and commissioning 

shall be performed, certified and accepted prior to the start of work on the next unit. Work on 

the next unit will not commence without approval from VA Central Plant Supervisory personnel. 

All local, remote and Metasys readings shall be verified for proper labeling and readings 

throughout expected operational range.  

C. Provide First Year service including all required labor by factory trained certified distributor, and 

all tools, certified parts and maintenance supplies on all Medical Air Vacuum Pumps and all 

other installed components.  

D. Submit paperwork for all performed services and include a statement concerning the current 

status of equipment prior to leaving the site.  

E. Warranty repairs shall be made within 24 hours of initial notification by the VA Engineering 

representative. 

1.5 RELATED WORK  

A. General requirements and items common to more than one section of Division 22. Section 22 05 

11, COMMON WORK RESULTS FOR PLUMBING.  

B. Vacuum Piping and Equipment:  SECTION 22 62 00, VACUUM SYSTEMS FOR LABORATORY AND 

HEALTHCARE FACILITIES  

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS  

D. Section 22 63 00, GAS SYSTEMS FOR LABORATORY AND HEALTHCARE FACILITIES 

E. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS  

1.6 QUALITY ASSURANCE  

A. Materials and Installation: In accordance with NFPA 99, (2015) and as specified.  

B. Equipment Installer: Show technical qualifications and previous experience in installing 

laboratory and healthcare equipment on three similar projects. Submit names and addresses of 

referenced projects. Installers shall meet the qualifications of ANSI/ASSE Standard 6010.  
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C. Equipment Supplier: Show evidence of equivalent product installed at three installations similar 

to this project that has been insatisfactory and efficient operation for three years. Submit names 

and addresses where the product is installed.  

D. Laboratory and healthcare System Testing Organization: The testing shall be conducted by a 

party technically competent and experienced in the field of laboratory and healthcare pipeline 

testing. Testing and systems verification shall be performed by personnel meeting the 

qualifications of ANSI/ASSE Standard 6030.  Such testing shall be performed by a party other 

than the installing contractor.  

E. Provide names of three projects where testing of medical or laboratory gases systems has been 

performed by the testing agency. Include the name of the project, names of such persons at that 

project who supervised the work for the project owner, or who accepted the report for the 

project owner, and a written statement that the projects listed required work of similar scope to 

that set forth in this specification.  

F. Submit the testing agency's detailed procedure which will be followed in the testing of this 

project. Include details of the testing sequence, procedures for cross connection tests, outlet 

function tests, alarm tests, purity tests, etc., as required by this specification. For purity test 

procedures, include data on test methods, types of equipment to be used, calibration sources 

and method references.  

G. Certification: Provide documentation prior to submitting request for final inspection to include 

all test results, the names of individuals performing work for the testing agency on this project, 

detailed procedures followed for all tests, and a certification that all results of tests were within 

limits allowed by this specification.  

H. Installing contractor shall maintain as-built drawings of each completed phases for verification; 

and, shall provide the complete set at the time of final systems certification testing, for 

certification by the Third Party Testing Company. As-built drawings shall be  provided on prints 

and in digital format. The digital format shall be in the native CAD system required for the 

project design.  Should the installing contractor engage the testing company to provide as-built 

or any portion thereof, it shall not be deemed a conflict of interest or breach of the ‘third party 

testing company’ requirement.  
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1.7 SUBMITTALS  

A. Submit as one package in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Piping.  

2. Valves.  

3. Gages.  

4. Alarm controls and panels.  

5. Pressure Switches.  

6. Air compressor systems (Provide certified compressor test data at start-up.):  

a. Compressors: Manufacturer and model.  

b. Characteristic performance curves.  

c. Compressor operating speed (RPM).  

d. Capacity: Free air delivered at indicated pressure (L/s) (SCFM).  

e. Type of lubrication.  

f. Type and adjustment of drive.  

g. Electric motors: Manufacturer, frame and type.  

h. Speed of motors (RPM).  

i. Current characteristics and horsepower of motors.  

j. Receiver capacity and rating.  

k. Air silencer: Manufacturer, type and model.  

l. Air filters: Manufacturer, type, model and capacity.  

m. Pressure regulators: Manufacturer and capacity.  

n. Dew point monitor: Manufacturer, type and model.  

o. Air dryers: Manufacturer, type, model and capacity (L/s) (SCFM).  

p. Carbon monoxide monitor manufacturer, type and model.  

q. Aftercoolers.  

7. Rooftop Cooling System  

a. Cooling Water Circulation Pumps  

b. Cooling Tower Controls  

c. Variable Frequency Drive  
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C. Certification: The completed systems have been installed, tested, purged, analyzed and verified 

in accordance with the requirements of this specification.  

1.8 TRAINING  

A. Furnish the services of a competent instructor for not less than two four-hour periods for 

instructing personnel in the operation and maintenance of the laboratory and healthcare gas 

systems, on the dates requested by COTR.  

B. Coordinate with other requirements specified in Section 01 00 00, GENERAL REQUIREMENTS.  

1.9 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the extent referenced. The 

publications are referenced in the test by the basic designation only.  

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

B819-(R2006) Seamless Copper Tube for Medical Gas Systems 

C. American Society of Mechanical Engineers (ASME): 

A13.1-07 Scheme for Identification of Piping Systems 

B16.22-01(R2005) Wrought Copper and Bronze Solder-Joint Pressure Fittings 

B40.100 (2005) Pressure Gauges and Gauge Attachments Boiler and Pressure Vessel Code - 

Section VIII-07 Pressure Vessels, Division I 

Section IX-07 Welding and Brazing Qualifications 

D. American Welding Society (AWS). 

AWS A5.8-04 Brazing Filler Metal 

AWS B2.2-91 Standard for Brazing Procedure and Performance Qualification (Modified per 

NFPA 99) 

E. Compressed Gas Association (CGA): 

C-9-04 Standard Color Marking of Compressed Gas Cylinders 

G-4.1 (2009) Cleaning Equipment for Oxygen Service 

G-10.1(2008) Nitrogen, Commodity 

P-9-01 Inert Gases Argon, Nitrogen and Helium 

V-1-05 Standard for Compressed Gas Cylinder Valve Outlet and Inlet Connections  

F. National Electrical Manufacturers Association (NEMA):  

ICS-6-93(R2006) Industrial Controls and Systems Enclosures 
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G. National Fire Protection Association (NFPA):  

99-05 Health Care Facilities 

H. Manufacturing Standardization Society (MSS):  

I. MSS-SP-72-99 Ball Valves With Flanged or Butt Welding For General Purpose  

MSS-SP-110-96 Ball Valve Threaded, Socket Welding, Solder Joint, Grooved and Flared Ends  

MSS-SP-73-03 Brazing Joints for Copper and Copper Alloy Solder Pressure Fittings  

PART 2 -  PRODUCTS  

2.1 PIPING AND FITTINGS  

A. Copper Tubing: Type "K",  ASTM B819, seamless copper tube, hard drawn temper, with wrought 

copper fittings conforming to ASME B16.22 or brazing fittings complying with MSS SP-73. Size 

designated reflecting nominal inside diameter. All tubing and fittings shall be labeled 

"ACR/OXY", "OXY", "OXY/MED", "ACR/MED", or "MED".  

B. Brazing Alloy: AWS A5.8, Classification BCuP, greater than 537 °C (1000 °F) melting temperature. 

Flux is strictly prohibited for copper-to-copper connections.  

C. Screw Joints: Polytetrafluoroethylene (teflon) tape.  

D. Underground Protective Pipe: Polyvinyl Chloride (PVC), ASTM D1785, Schedule 80.  

E. Memory metal couplings:  Temperature and pressure rating shall not be than that of a brazed 

joint.  

F. Apply piping identification labels at the time of installation in accordance with current NFPA. 

Apply supplementary color identification in accordance with CGA Pamphlet C-9.  

G. Special Fittings: The following special fittings shall be permitted to be used in lieu of brazed 

joints:  

1. Memory-metal couplings having temperature and pressure ratings joints not less than that 

of a brazed joint.  

2. Listed or approved metallic gas tube fittings that, when made up, provide a permanent joint 

having the mechanical, thermal, and sealing integrity of a brazed joint.  

3. Dielectric fittings where required by the manufacturer of special medical equipment to 

electrically isolate the equipment from the piping distribution system.  

4. Axially swaged, elastic strain preload fittings providing metal to metal seal having  pressure 

and temperature ratings not less than that of a brazed joint and when complete are 

permanent and non-separable.  
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2.2 VALVES  

A. Ball: In-line, other than zone valves in cabinets:  

1. Seventy five millimeter (2 1/2 inches) and smaller: Bronze/ brass body, Fed. Spec. MSS SP72 

& SP 110 , Type II, Class 150, Style 1, with tubing extensions for brazed connections, full 

port, three-piece or double union end connections, teflon seat seals, full flow, 4125 kPa ( 

600 psi) WOG minimum working pressure, with locking type handle, cleaned for oxygen use 

and labeled for intended service  

2. Eighty to one hundred millimeter (3-4 inches): Bronze/ brass body, Fed. Spec.  MSS SP72 & SP 

110, Type II, Class 150, Style 1 with tubing extensions brazed to flanges, full ported, three 

piece, double seal, teflon seals, full flow, 4125 kPa (600 psi) WOG minimum working 

pressure, with locking type handle, cleaned for oxygen use and labeled for intended service.  

B. Check:  

1. Eighty millimeter (3 inches) and smaller:  Bronze/brass body, straight through design for 

minimum pressure drop, spring loaded, self-aligning with teflon cone seat, vibration free, 

silent operation, supplied NPT female threads at each end with flow direction arrow 

permanently cast into, cleaned for oxygen use and labeled for intended service, 2750 kPa 

(400 psi) WOG minimum working pressure.  

2. One hundred millimeter (4 inches) and larger: Iron body, bronze trim, swing type, vertical or 

horizontal installation, flange connection, with flow direction arrow permanently cast into, 

cleaned for oxygen use and labeled for intended service, 1025 kPa (150 psi) WSP.  

2.3 GAGES  

A. Pressure Gages: Includes gages temporarily supplied for testing purposes.  

1. For line pressure use adjacent to source equipment: ASME B40.1, pressure gage, single, size 

115 mm (4-1/2 inches), for compressed air, nitrogen and oxygen, accurate to within two 

percent, with metal case. Range shall be two times operating pressure. Dial graduations and 

figures shall be black on a white background, or white on a black background. Gage shall be 

cleaned for oxygen use, labeled for appropriate service, and marked "USE NO OIL". Install 

with gage cock.  

2.4 ALARMS  

A. Provide all low voltage control wiring, except for wiring from alarm  

relay interface control cabinet to ECC, required for complete, proper functioning system.  
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B. Local Alarm Functions: Provide individual local air compressor malfunction alarms at each 

compressor system main control panel.  

1. Compressor Malfunction Alarm: Each compressor system receiving any of the following 

individual signals and sends a single combined "compressor malfunction alarm" signal to 

master alarm panel.  

a. Thermal Malfunction Alarm: Functions when discharge air temperature exceeds 177 °C 

(350 °F), shutting down affected compressor.  

b. Lead Compressor Fails to Start: Functions when lead compressor fails to start when 

actuated, causing lag pump to start.  

c. Lag Compressor in Use: Functions when the primary or lead compressor in incapable of 

satisfying the demand. When three or more compressors are part of the system, the lag 

compressor in use alarm shall energize when the last compressor has been signaled to 

start.  

2.5 PRESSURE SWITCHES  

A. General purpose, contact or mercury type, allowing both high and low pressure set points, with 

contact type provided with a protective dust cover; adjustable range set by inside or outside 

adjustment; switches activate when indicated by alarm requirements. Use one orifice nipple (or 

DISS demand check valve) for each sensor or pressure switch.  

2.6 AIR COMPRESSOR SYSTEMS  

A. System Design: The medical air system shall be of a modular base mounted design consisting of 

triplex compressors. Each unit must be fully compliant with the latest edition of NFPA 99.  

B. Compressors: Continuous duty rated, water injected mono screw oil less air compressor (total of 

three)  

1. Capacity Rated 122 CFM at 75 PSIG  

2. 21 KW direct coupled TEFC motor  

3. 460 Volt operation  

4. Water cooled with on board cooler  

5. Self contained reverse osmosis  

6. Programmable PLC based controller.  

7. Inverter based regulated speed drive system  

8. Discharge pressure relief valve  
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9. Air intake filter and valve  

10. Water injection system with complete water filtration  

11. Water purification system  

12. Water level control system  

13. Acoustically lined silencing enclosure  

14. Free standing base  

C. Example of an acceptable product and manufacturer: Comp Air Model D22HRS or approved 

equal.  

2.7 CLOSED LOOP COOLING SYSTEM  

A. Operating Conditions  

1. Flow - 55 gallons per minute  

2. Design Ambient Temperature - 85 degrees F, Dry Bulb  

3. Cool Water Temperature - 95 degrees F  

4. Warm Water Temperature - 119 degrees F  

5. Liquid - 30% Glycol Water  

6. Pump Head - 120 Feet  

7. Power - 460/3/60  

B. Dry type cooling loop system consisting of an air cooled heat exchanger and pump and control 

unit. Heat exchanger to be constructed of copper tubing with aluminum fins with fans and 

copper headers.  

C. Pump and control unit to consist of a combination vent and surge tank with gauge glass, manual 

vent, and drain valves. Include a close coupled centrifugal pump and control panel mounted on 

a fabricated steel baseplate.  

D. NEMA 4 control panel shall have motor starters for the fans and pump; on-off selector switch 

for the pump; and hand-off- automatic selector switch and thermostatic control for the fans. 

Control circuit to include a control transformer 110/1/60 and power on light. Include two 

temperature and pressure gauges and isolation valves for the pump.  

E. Example of an acceptable product and manufacturer: Hydro Thrift Model CD-55-550 or 

approved  equal.  
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PART 3 -  EXECUTION  

3.1 INSTALLATION  

A. Keep open ends of tube capped or plugged at all times or otherwise sealed until final assembly.  

B. Cut piping square and accurately with a tube cutter (sawing not permitted) to measurements 

determined at place of installation. Ream tube to remove burrs, being careful not to expand 

tube, and so no chips of copper remain in the tube. Work into place without springing or forcing. 

Bottom tube in socket so there are no gaps between tube and fitting. Exercise care in handling 

equipment and tools used in cutting or reaming of tube to prevent oil or grease being 

introduced into tubing. Where contamination has occurred, material is no longer suitable for 

oxygen service.  

C. Spacing of hangers: Current NFPA.  

D. Rigidly support valves and other equipment to prevent strain on tube or joints.  

E. While being brazed, joints shall be continuously purged with oil free nitrogen. The flow of 

purged gas shall be maintained until joint is cool to touch.  

F. Do not bend tubing. Use fittings.  

3.2 TESTS  

A. Initial Tests: Blow down, and high and low pressure leakage tests as required by current NFPA 99 

with documentation.  

B. The Commissioning Agent will observe startup and contractor testing of selected equipment.  

Coordinate the startup and contractor testing schedules with the Resident Engineer and 

Commissioning Agent.  Provide a minimum of 7 days prior to notice.  

3.3 DEMONSTRATION AND TRAINING  

A. Provide services of manufacturer’s technical representative for four hours to instruct VA 

Personnel in operation and maintenance of units.  

- - - 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, materials, equipment, and accessories in accordance with 

the specifications and drawings.  Capacities and ratings of motors, conductors and cable, 

switchboards, switchgear, panelboards and other items and arrangements for the specified 

items are shown on the drawings. 

C. Electrical service entrance equipment and arrangements for temporary and permanent 

connections to the electric utility company’s system shall conform to the electric utility 

company's requirements. Coordinate fuses, circuit breakers and relays with the electric utility 

company’s system, and obtain electric utility company approval for sizes and settings of these 

devices. 

D. Conductor ampacities specified or shown on the drawings are based on copper conductors, with 

the conduit and raceways sized 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 minimum 

requirements for materials and installation. 

B. The drawings and specifications shall govern in those instances where requirements are greater 

than those stated in the above codes and standards. 

1.3 TEST STANDARDS 

A. All materials and equipment shall be listed, labeled, or certified by a Nationally Recognized 

Testing Laboratory (NRTL) to meet Underwriters Laboratories, Inc. (UL), standards where test 

standards have been established. Materials and equipment which are not covered by UL 

standards will be accepted, providing that materials and equipment are listed, labeled, certified 

or otherwise determined to meet the safety requirements of a NRTL. Materials and equipment 

which 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 of compliance shall include certified test reports and definitive shop drawings. 
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B. Definitions: 

1. Listed: Materials and equipment included in a list published by an organization that is 

acceptable to the Authority Having Jurisdiction and concerned with evaluation of products 

or services, that maintains periodic inspection of production or listed materials and 

equipment or periodic evaluation of services, and whose listing states that the materials and 

equipment either meets appropriate designated standards or has been tested and found 

suitable for a specified purpose. 

2. Labeled: Materials and equipment to which has been attached a label, symbol, or other 

identifying mark of an organization that is acceptable to the Authority Having Jurisdiction 

and concerned with product evaluation, that maintains periodic inspection of production of 

labeled materials and equipment, and by whose labeling 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 nationally recognized standards or to be 

safe for use in a specified manner. 

b. Are periodically inspected by a NRTL. 

c. Bear a label, tag, or other record of certification. 

4. Nationally Recognized Testing Laboratory: Testing laboratory which is recognized and 

approved by the Secretary of Labor 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 principal products, the materials and equipment specified for this project, 

and shall have manufactured the materials and equipment for at least three years. 

B. Product Qualification: 

1. Manufacturer's materials and equipment shall have been in satisfactory operation, on three 

installations of similar 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 permanent service organization maintained or trained by 

the manufacturer which will render satisfactory service to this installation within four 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 of Division 26 are the latest issue, unless otherwise 

noted. 

B. Products specified in all sections of Division 26 shall comply with the applicable publications 

listed in each section. 

1.6 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of current 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 type of materials and equipment is required, 

such units shall be the product of a single manufacturer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be products of the same manufacturer. 

2. Manufacturers of equipment assemblies, which include components made by others, shall 

assume complete responsibility for the final assembled unit. 

3. Components shall be compatible with each other and 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 witnessing factory tests. The Contractor shall 

notify the Government through the Resident Engineer a minimum of 15 working days prior 

to the manufacturer’s performing the factory tests. 

2. Four copies of certified test reports shall be furnished to the COTR two weeks prior to final 

inspection and not more than 90 days after completion 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 re-testing. 

1.7 VARIATIONS FROM CONTRACT REQUIREMENTS 

A. Where the Government or the Contractor requests variations from the contract requirements, 

the connecting work and related components shall include, but not be limited to additions or 
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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 during shipment and storage against physical 

damage, vermin, dirt, corrosive substances, fumes, moisture, cold and rain. 

1. Store materials and equipment indoors in clean dry space with uniform temperature to 

prevent condensation.   

2. During installation, equipment shall be protected against entry of foreign matter, and be 

vacuum-cleaned both inside and outside before testing and operating.  Compressed air shall 

not be used to clean equipment.  Remove loose packing and flammable materials from 

inside equipment. 

3. Damaged equipment shall be repaired or replaced, as determined by the COTR. 

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 with the same quality of paint and 

workmanship as used by the manufacturer so repaired areas are not obvious. 

1.9 WORK PERFORMANCE 

A. All electrical work shall comply with the requirements 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 responsibility of the Contractor. 

C. Electrical work shall be accomplished with all affected circuits or equipment de-energized. When 

an electrical outage cannot be accomplished in this manner for the required work, the following 

requirements are mandatory: 

1. Electricians must use full protective equipment (i.e., certified and tested insulating material 

to cover exposed energized electrical components, certified and tested insulated tools, etc.) 

while working on energized systems in accordance with NFPA 70E. 

2. Before initiating any work, a job specific work plan must be developed by the Contractor 

with a peer review conducted and documented by the COTR and Medical Center staff. The 
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work plan must include procedures to be used on and near the live electrical equipment, 

barriers to be installed, safety equipment to be used, and exit pathways. 

3. Work on energized circuits or equipment cannot begin until prior written approval is 

obtained from the COTR. 

D. For work that affects existing electrical systems, arrange, phase and perform work to assure 

minimal interference with normal functioning of the facility. Refer to Article OPERATIONS AND 

STORAGE AREAS under Section 01 00 00, GENERAL REQUIREMENTS. 

E. New work shall be installed and connected to existing work neatly, safely and professionally. 

Disturbed or damaged work 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 with other trades to minimize interference. 

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practical to locations shown on the drawings. 

B. Working clearances shall not be less than specified in the NEC. 

C. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed equipment not readily 

accessible for operation and maintenance, the equipment shall be removed and reinstalled 

as directed 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 or over obstacles such as, but not limited to, motors, pumps, belt guards, 

transformers, piping, ductwork, conduit and raceways. 

D. Electrical service entrance equipment and arrangements for temporary and permanent 

connections to the electric utility company’s system shall conform to the electric utility 

company's requirements. Coordinate fuses, circuit breakers and relays with the electric utility 

company’s system, and obtain electric utility company approval for sizes and settings of these 

devices. 

1.11 EQUIPMENT IDENTIFICATION 

A. In addition to the requirements of the NEC, install an identification sign which clearly indicates 

information required for use and maintenance of items such as switchboards and switchgear, 

panelboards, cabinets, motor controllers, fused and non-fused safety switches, generators, 
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automatic transfer switches, separately enclosed circuit breakers, individual breakers and 

controllers in switchboards, switchgear and motor control assemblies, control devices and other 

significant equipment. 

B. Identification signs for Normal Power System equipment shall be laminated black phenolic resin 

with a white core with engraved lettering.  Identification signs for Essential Electrical System 

(EES) equipment, as defined in the NEC, shall be laminated red phenolic resin with a white core 

with engraved lettering. Lettering shall be a minimum of 12 mm (1/2 inch) high. Identification 

signs shall 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 boundary (inches), working distance (inches), arc flash incident energy 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 

distance (inches), prohibited approach distance (inches), equipment/bus name, date prepared, 

and manufacturer name and address. 

1.12 1.12 SUBMITTALS 

A. Submit to the COTR 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.  Delivery, storage or installation of materials and equipment which has not had 

prior approval will not be permitted. 

C. All submittals shall include six copies of adequate descriptive literature, catalog cuts, shop 

drawings, test reports, certifications, samples, and other data necessary for the Government to 

ascertain that the proposed materials and equipment comply with drawing and specification 

requirements.  Catalog cuts submitted for approval shall 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 

not be considered for approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION__________________". 
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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 contract requirements. Include the 

manufacturer's name, model or catalog numbers, catalog information, technical data 

sheets, shop drawings, manuals, pictures, nameplate data, and test reports as required. 

2. Submittals are required for all equipment anchors and supports.  Submittals shall include 

weights, dimensions, center of gravity, standard connections, manufacturer's 

recommendations and behavior problems (e.g., vibration, thermal expansion, etc.) 

associated with equipment or piping so that the proposed installation can be properly 

reviewed. Include sufficient fabrication information so that appropriate mounting and 

securing provisions may be designed and attached to the equipment. 

3. Elementary and interconnection wiring diagrams for communication and signal systems, 

control systems, and equipment assemblies. All terminal points and wiring shall be 

identified on wiring diagrams. 

4. Parts list which shall include information for replacement parts and ordering instructions, as 

recommended by the equipment manufacturer. 
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F. Maintenance and Operation Manuals:  

1. Submit as required for systems and equipment specified in the technical sections. Furnish in 

hardcover binders or an approved equivalent. 

2. Inscribe the following identification on the cover: the words "MAINTENANCE AND 

OPERATION MANUAL," the name and location of the system, material, equipment, building, 

name of Contractor, and contract name and number. Include in the manual the names, 

addresses, and telephone numbers of each subcontractor installing the system or 

equipment and the local representatives for the material or equipment. 

3. Provide a table of contents and assemble the manual to conform to the table of contents, 

with tab sheets placed before instructions covering the subject. The instructions shall be 

legible and easily read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with data to explain detailed 

operation and control of the equipment. 

b. A control sequence describing start-up, operation, and shutdown. 

c. Description of the function of each principal item 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 numbers. Emphasis shall be placed on the use of 

special tools and instruments.  The list shall indicate sources of supply, recommended 

spare and replacement parts, and name of servicing organization. 

j. List of factory approved or qualified permanent servicing organizations for equipment 

repair and periodic testing and maintenance, including addresses and factory 

certification qualifications. 

G. Approvals will be based on complete submission of shop drawings, manuals, test reports, 

certifications, and samples as applicable. 
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H. After approval and prior to installation, furnish the COTR with one sample of each 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 reels 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 termination 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 breaker. 

1.13 SINGULAR NUMBER  

A. Where any device or part of equipment is referred to in these specifications in the singular 

number (e.g., "the switch"), this reference shall be deemed to apply to as many such devices as 

are required to complete the installation as shown on the drawings. 

1.14 POLYCHLORINATED BIPHENYL (PCB) EQUIPMENT 

A. This project requires the removal, transport, and disposal of electrical equipment containing 

Polychlorinated Biphenyls (PCB) in accordance with the Federal Toxic Substances Control Act 

(TSCA). 

B. The equipment to be removed is shown on the drawings. 

C. The selective demolition shall be in accordance with Section 02 41 00, DEMOLITION. 

1.15 ACCEPTANCE CHECKS AND TESTS 

A. The Contractor shall furnish the instruments, materials, and labor for tests. 

B. Where systems are comprised of components specified in more than one section of Division 26, 

the Contractor shall coordinate the installation, testing, and adjustment of all components 

between various manufacturer’s representatives and technicians so that a complete, functional, 

and operational system is delivered to the Government. 

C. When test results indicate any defects, the Contractor shall repair or replace the defective 

materials or equipment, and repeat the tests.  Repair, replacement, and retesting shall be 

accomplished at no additional cost to the Government. 
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1.16 WARRANTY 

A. All work performed and all equipment and material furnished under this Division shall be free 

from defects and shall remain 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 shall be provided for the particular equipment 

or system as required in each associated technical specification section. 

B. Furnish the services of competent instructors to give full instruction in the adjustment, 

operation, and maintenance of the specified equipment and system, including pertinent safety 

requirements.  Instructors shall be thoroughly familiar with all aspects of the installation, and 

shall be trained in operating theory as well as practical operation and maintenance procedures. 

C. A training schedule shall be developed and submitted by the Contractor and approved by the 

COTR at least 30 days prior to the planned training. 

PART 2 -  PRODUCTS (Not used) 

PART 3 -  EXECUTION (Not used) 

- - - E N D - - - 
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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, installation, 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 penetrations to maintain the integrity of fire-

resistant rated construction. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: Requirements that apply to 

all sections of Division 26. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL 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 ELECTRICAL 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 compliance 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. 
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2. Certifications: Two weeks prior to final inspection, submit the following.  

a. Certification by the manufacturer that the conductors and cables conform to the 

requirements of the drawings and specifications. 

b. Certification by the Contractor that the conductors 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 specification 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 Endurance of Rigid Electrical 

Insulating Materials 

D3005-10 ................................... Low-Temperature Resistant Vinyl Chloride Plastic 

Pressure-Sensitive Electrical Insulating Tape 

C. National Electrical Manufacturers Association (NEMA): 

WC 70-09 ................................... Power Cables Rated 2000 Volts or Less for the 

Distribution of Electrical Energy 

D. National Fire Protection Association (NFPA): 

70-11 .......................................... National Electrical Code (NEC) 

E. Underwriters Laboratories, Inc. (UL): 

44-10 .......................................... Thermoset-Insulated Wires and Cables 

83-08 .......................................... Thermoplastic-Insulated Wires and Cables 

467-07 ........................................ Grounding and Bonding Equipment 

486A-486B-03 ............................ Wire Connectors 

486C-04 ..................................... Splicing Wire Connectors 

486D-05 ..................................... Sealed Wire Connector Systems 

486E-09 ...................................... Equipment Wiring Terminals for Use with Aluminum 

and/or Copper Conductors 

493-07 ........................................ Thermoplastic-Insulated Underground 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 with 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 sizes 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 stranded for final connection to motors, 

transformers, and vibrating equipment. 

4. Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for isolated power systems. 

D. Color Code: 

1. No. 10 AWG and smaller: Solid color insulation or solid color coating. 

2. No. 8 AWG and larger: Color-coded using one of the 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.  

3. For modifications and additions to existing wiring systems, color coding shall conform to the 

existing wiring system. 

4. 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. 

 

5. 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 coding indicated 

above. The unique color codes shall be solid and in accordance with the NEC. Coordinate 

color coding in the field with the Resident Engineer. 
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6. Color code for isolated power system wiring shall 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 type, with integral insulation, approved for 

copper and aluminum conductors. 

2. The integral insulator shall have a skirt to completely cover the stripped conductors. 

3. The number, size, and combination of conductors used with the connector, as listed on the 

manufacturer's packaging, shall be strictly followed. 

C. Above Ground Splices for No. 8 AWG to No. 4/0 AWG: 

1. Compression, hex screw, or bolt clamp-type of high conductivity and corrosion-resistant 

material, listed for use with copper and aluminum conductors. 

2. Insulate with materials approved for the particular 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 same manufacturer. 

4. All bolts, nuts, and washers used with splices shall be zinc-plated steel. 

D. Above Ground Splices for 250 kcmil and Larger: 

1. Long barrel “butt-splice” or “sleeve” type compression connectors, with minimum of two 

compression indents per wire, listed for use with copper and aluminum conductors. 

2. Insulate with materials approved for the particular 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 same manufacturer. 

2.3 CONNECTORS AND TERMINATIONS 

A. Mechanical type of high conductivity and corrosion-resistant material, listed for use with copper 

and aluminum conductors. 

B. Long barrel compression type of high conductivity and corrosion-resistant material, with 

minimum of two compression indents per wire, listed for use with copper and aluminum 

conductors. 

C. All bolts, nuts, and washers used to connect connections and terminations to bus bars or other 

termination points shall be //zinc-plated//cadmium-plated// steel. 

2.4 CONTROL WIRING 
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A. Unless otherwise specified elsewhere in these specifications, control wiring shall be as specified 

herein, except that the minimum size shall be not less than No. 14 AWG. 

B. Control wiring shall be sized such that the voltage drop under in-rush conditions does not 

adversely affect operation of the controls. 

2.5 WIRE LUBRICATING COMPOUND 

A. Lubricating compound shall be suitable for the wire insulation and conduit, and shall not harden 

or become adhesive. 

B. Shall not be used on conductors for isolated power systems. 

PART 3 -  EXECUTION  

3.1 GENERAL  

A. Install conductors in accordance with the NEC, as 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 each individual cable and tightens due to cable weight. 

F. In panelboards, cabinets, wireways, switches, enclosures, and equipment assemblies, neatly 

form, train, and tie the conductors with non-metallic ties. 

G. For connections to motors, transformers, and vibrating equipment, stranded conductors shall be 

used only from the last fixed point of connection to the motors, transformers, or vibrating 

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: 

1. Provide installation equipment that will prevent the cutting or abrasion of insulation during 

pulling. Use lubricants approved for the cable. 

2. Use nonmetallic pull ropes. 

3. Attach pull ropes by means of either woven basket grips or pulling eyes attached directly to 

the conductors. 

4. All conductors in a single conduit shall be pulled simultaneously. 
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5. Do not exceed manufacturer’s recommended maximum pulling tensions and sidewall 

pressure values. 

J. No more than three branch circuits shall be installed in any one conduit. 

K. When stripping stranded conductors, use a tool that does not damage the conductor or remove 

conductor strands. 

3.2 INSTALLATION IN MANHOLES 

A. Train the cables around the manhole walls, but do not bend to a radius less than six times the 

overall cable diameter. 

3.3 SPLICE AND TERMINATION INSTALLATION 

A. Splices and terminations shall be mechanically and electrically secure, and tightened to 

manufacturer’s published torque values using a torque screwdriver or wrench. 

B. Where the Government determines that unsatisfactory splices or terminations have been 

installed, replace the splices or terminations at no additional cost to the Government. 

3.4 CONDUCTOR IDENTIFICATION 

A. When using colored tape to identify phase, neutral, and ground conductors larger than No. 8 

AWG, apply tape in half-overlapping turns for a minimum of 75 mm (3 inches) from terminal 

points, and in junction boxes, pullboxes, and manholes. Apply the last two laps of tape with no 

tension to prevent possible unwinding. Where cable markings are covered by tape, apply tags to 

cable, stating size and insulation type. 

3.5 FEEDER CONDUCTOR IDENTIFICATION 

A. In each interior pullbox and each underground manhole and handhole, install brass tags on all 

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, existing conductors shall not be reused.  

3.7 CONTROL WIRING INSTALLATION 

A. Unless otherwise specified in other sections, install control wiring and connect to equipment to 

perform the required functions 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. 
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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 markers shall correspond to those on the wiring 

diagrams used for installing the systems. 

C. Wire markers shall retain their markings after cleaning. 

D. In each manhole and handhole, install embossed brass tags to identify the system served and 

function. 

3.9 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's recommendations.  In addition, include the 

following: 

1. Visual Inspection and Tests: Inspect physical condition. 

2. Electrical tests: 

a. After installation but before connection to utilization devices, such as fixtures, motors, 

or appliances, test conductors phase-to-phase and phase-to-ground resistance with an 

insulation resistance tester.  Existing conductors to be reused shall also be tested.   

b. Applied voltage shall be 500 V DC for 300 V rated cable, and 1000 V DC for 600 V rated 

cable. Apply test for one minute or until reading is constant for 15 seconds, whichever is 

longer. Minimum insulation resistance values shall not be less than 25 megohms for 300 

V rated cable and 100 megohms for 600 V rated cable. 

c. Perform phase rotation test on all three-phase circuits. 

- - - E N D - - - 
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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, installation, connection, and testing of grounding and 

bonding equipment, indicated as grounding equipment in this section.  

B. “Grounding electrode system” refers to grounding electrode conductors and all electrodes 

required or allowed by NEC, as well as made, supplementary, and lightning protection system 

grounding electrodes. 

C. The terms “connect” and “bond” are used interchangeably in this section and have the same 

meaning. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: Requirements that apply to 

all sections of Division 26.  

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES: Low-voltage 

conductors. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit and boxes. 

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 compliance with drawings and 

specifications. 

b. Submit plans showing the location of system grounding electrodes and connections, and 

the routing of aboveground and underground grounding electrode conductors. 

2. Test Reports: 

a. Two weeks prior to the final inspection, submit ground resistance field test reports to 

the Resident Engineer. 
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3. Certifications: 

a. Certification by the Contractor that the grounding 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 specification to the extent referenced. Publications are referenced in the 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 Engineers, Inc. (IEEE): 

81-83 .......................................... IEEE Guide for Measuring Earth 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 (NEC)  

70E-12 ........................................ National Electrical Safety Code 

99-12 .......................................... Health Care Facilities 

E. Underwriters Laboratories, Inc. (UL):  

44-10  ......................................... Thermoset-Insulated Wires and Cables 

83-08  ......................................... Thermoplastic-Insulated Wires and Cables 

467-07  ....................................... Grounding and Bonding Equipment  

PART 2 -  PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be insulated stranded copper, except that sizes No. 10 

AWG and smaller shall be solid copper. Insulation color shall be continuous green for all 

equipment grounding conductors, except that wire sizes No. 4 AWG and larger 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.  Bonding conductors shall be stranded for final connection to motors, 

transformers, and vibrating equipment.  
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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. Copper clad steel 19 mm (0.75 inch) diameter by 3 M (10 feet) long.   

B. Quantity of rods shall be as shown on the drawings, and as required to obtain the specified 

ground resistance.  

2.3 CONCRETE ENCASED ELECTRODE 

A. Concrete encased electrode shall be No. 4 AWG bare copper wire, installed per NEC. 

2.4 GROUND CONNECTIONS 

A. Below Grade and Inaccessible Locations: Exothermic-welded type connectors.  

B. Above Grade: 

1. Bonding Jumpers: Listed for use with copper conductors.  For wire sizes No. 8 AWG and 

larger, use compression-type connectors.  For wire sizes smaller than No. 8 AWG, use 

mechanical type lugs.  Connectors or lugs shall use zinc-plated steel bolts, nuts, and 

washers.  Bolts shall be torqued to the values 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-plated steel bolts, nuts, and washers. Bolts shall be 

torqued to the values recommended by the manufacturer. 

4. Connection to Equipment Rack and Cabinet Ground Bars: Listed for use with copper 

conductors.  Use mechanical type lugs, with zinc-plated steel bolts, nuts, and washers. Bolts 

shall be torqued to the values recommended by the manufacturer. 

2.5 EQUIPMENT RACK AND CABINET GROUND BARS 

A. Provide solid copper ground bars designed for mounting on the framework of open or cabinet-

enclosed equipment racks.  Ground bars shall have minimum dimensions of 6.3 mm (0.25 inch) 

thick x 19 mm (0.75 inch) wide, with length as required or as shown on the drawings.  Provide 

insulators and mounting brackets. 

2.6 GROUND TERMINAL BLOCKS 

A. At any equipment mounting location (e.g., backboards and hinged cover enclosures) where rack-

type ground bars cannot be mounted, provide mechanical type lugs, with //zinc-



VA MEDICAL GAS UPGRADE 

San Diego, California 

PROJECT NUMBER 664-14-121 

 

26 05 26 - 4 

plated//cadmium-plated// steel bolts, nuts, and washers. Bolts shall be torqued to the values 

recommended by the manufacturer. 

2.7 GROUNDING BUS BAR 

A. Pre-drilled rectangular copper bar with stand-off insulators, minimum 6.3 mm (0.25 inch) thick x 

100 mm (4 inches) high in cross-section, length as shown on the drawings, with hole size, 

quantity, and spacing per detail shown on the drawings.  Provide insulators and mounting 

brackets. 

PART 3 -  EXECUTION  

3.1 GENERAL  

A. Install grounding equipment in accordance with the 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 transformer.  

2. Separately derived systems (transformers downstream from the service entrance): Ground 

the secondary neutral.  

C. Equipment Grounding: Metallic piping, building structural steel, electrical enclosures, raceways, 

junction boxes, outlet boxes, cabinets, machine frames, and other conductive items in close 

proximity with electrical circuits, shall be bonded and grounded.  

3.2 SECONDARY VOLTAGE EQUIPMENT AND CIRCUITS  

A. Main Bonding Jumper: Bond the secondary service neutral to the ground bus in the service 

equipment.  

B. Metallic Piping, Building Structural Steel, and Supplemental Electrode(s):  

1. Provide a grounding electrode conductor sized per NEC between the service equipment 

ground bus and all metallic water pipe systems, building structural steel, and supplemental 

or made electrodes. Provide jumpers across insulating joints in the metallic piping.  

2. Provide a supplemental ground electrode as shown on the drawings and bond to the 

grounding electrode system.  

C. Switchgear, Switchboards, Unit Substations, Panelboards, Motor Control Centers, Engine-

Generators, Automatic Transfer Switches, and other electrical equipment:  

1. Connect the equipment grounding conductors to the ground bus.  
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2. Connect metallic conduits by grounding bushings and equipment grounding conductor to 

the equipment ground bus. 

D. Transformers:  

1. Exterior: Exterior transformers supplying interior service equipment shall have the neutral 

grounded at the transformer secondary. Provide a grounding electrode at the transformer.  

3.3 RACEWAY  

A. Conduit Systems: 

1. Ground all metallic conduit systems. All metallic conduit systems shall contain an equipment 

grounding conductor.  

2. Non-metallic conduit systems, except non-metallic feeder conduits that carry a grounded 

conductor from exterior transformers to interior or building-mounted service entrance 

equipment, shall contain an equipment grounding conductor. 

3. Metallic conduit that only contains a grounding conductor, and is provided for its 

mechanical protection, shall be bonded to that conductor at the entrance and exit from the 

conduit. 

4. Metallic conduits which terminate without mechanical 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 the 

equipment ground bus. 

B. Feeders and Branch Circuits: Install equipment grounding conductors with all feeders, and 

power and lighting branch circuits.  

C. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each pullbox, junction box, outlet box, device 

box, cabinets, and other enclosures through which the conductor passes (except for special 

grounding systems for intensive care units and other critical units shown).  

2. Provide lugs in each box and enclosure for equipment grounding conductor termination. 

D. Wireway Systems: 

1. Bond the metallic structures of wireway to provide electrical continuity throughout the 

wireway system, by connecting a No. 6 AWG bonding jumper at all intermediate metallic 

enclosures and across all section junctions. 
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2. Install insulated No. 6 AWG bonding jumpers between the wireway system, bonded as 

required above, and the closest building ground at each end and approximately every 16 M 

(50 feet). 

3. Use insulated No. 6 AWG bonding jumpers to ground or bond metallic wireway at each end 

for all intermediate metallic enclosures and across all section junctions. 

4. Use insulated No. 6 AWG bonding jumpers to ground cable tray to column-mounted 

building ground plates (pads) at each end and approximately every 15 M (49 feet). 

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 branch circuit equipment grounding conductor.  

F. Ground lighting fixtures to the equipment grounding conductor of the wiring system. Fixtures 

connected with flexible conduit shall have a green ground wire included with the power wires 

from the fixture through the flexible conduit to the first outlet box.  

G. Fixed electrical appliances and equipment shall be provided with a ground lug for termination of 

the equipment grounding conductor.  

H. Raised Floors: Provide bonding for all raised floor components as shown on the drawings. 

I. Panelboard Bonding in Patient Care Areas: The equipment grounding terminal buses of the 

normal and essential branch circuit panel boards serving the same individual patient vicinity 

shall be bonded together with an insulated continuous copper conductor not less than No. 10 

AWG, installed in rigid metal conduit.  

3.4 CORROSION INHIBITORS 

A. When making grounding and bonding connections, apply a corrosion inhibitor to all contact 

surfaces.  Use corrosion inhibitor appropriate for protecting a connection between the metals 

used. 

3.5 CONDUCTIVE PIPING  

A. Bond all conductive piping systems, interior and exterior, to the grounding electrode system. 

Bonding connections shall be made as close as practical to the equipment ground bus.  

B. In operating rooms and at intensive care and coronary care type beds, bond the medical gas 

piping and medical vacuum piping at the outlets directly to the patient ground bus.  

3.6 LIGHTNING PROTECTION SYSTEM 

A. Bond the lightning protection system to the electrical grounding electrode system. 
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3.7 MAIN ELECTRICAL ROOM GROUNDING 

A. Provide ground bus bar and mounting hardware at each main electrical room where incoming 

feeders are terminated, as shown on the drawings. Connect to pigtail extensions of the building 

grounding ring, as shown on the drawings. 

3.8 GROUND RESISTANCE  

A. Grounding system resistance to ground shall not exceed 5 ohms. Make any modifications or 

additions to the grounding electrode system necessary for compliance without additional cost to 

the Government. Final tests shall ensure that this requirement is met. 

B. Grounding system resistance shall comply with the electric utility company ground resistance 

requirements.  

3.9 GROUND ROD INSTALLATION  

A. For outdoor installations, drive each rod vertically 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.  

3.10 ACCEPTANCE CHECKS AND TESTS  

A. Resistance of the grounding electrode system shall be measured using a four-terminal fall-of-

potential method as defined in IEEE 81. Ground resistance measurements shall be made before 

the electrical distribution system is energized or connected to the electric utility company 

ground system, and shall be made in normally dry conditions not fewer than 48 hours after the 

last rainfall.  

B. Resistance measurements of separate grounding electrode systems shall be made before the 

systems are bonded together.  The combined resistance of separate systems may be used to 

meet the required resistance, but the specified number of electrodes must still be provided. 

- - - E N D - - - 





VA MEDICAL GAS UPGRADE 

San Diego, California 

PROJECT NUMBER 664-14-121 

 

26 05 33 - 1 

SECTION 26 05 33 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 -  GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installation, and connection of conduit, fittings, and boxes, 

to form complete, coordinated, grounded raceway systems. Raceways are required for all 

wiring unless shown or specified otherwise. 

B. Definitions: The term conduit, as used in this specification, shall mean any or all of the raceway 

types specified. 

1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING: Sealing around penetrations to maintain the integrity of fire 

rated construction. 

B. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS:  

Conduits bracing. 

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General electrical 

requirements and items that are common to more than one section of Division 26. 

D. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements for 

personnel safety and to provide a low impedance path for possible ground fault currents. 

1.3 QUALITY ASSURANCE 

A. 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 inspection, 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 requirements 

of the drawings and specifications. 

b. Certification by the Contractor that raceways, conduits, conduit bodies, connectors, 

fittings, junction and pull boxes, 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 specification to the extent referenced. Publications are referenced in the text 

by designation only. 

B. American National Standards Institute (ANSI): 

C80.1-05..................................... Electrical Rigid Steel Conduit 

C80.3-05..................................... Steel Electrical Metal Tubing 

C80.6-05..................................... Electrical Intermediate Metal Conduit 

C. National Fire Protection Association (NFPA): 

70-11 .......................................... National Electrical Code (NEC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05 ............................................ Flexible Metal Conduit  

5-11 ............................................ Surface Metal Raceway and Fittings 

6-07 ............................................ Electrical Rigid Metal Conduit - Steel 

50-95 .......................................... Enclosures for Electrical Equipment 

360-13 ........................................ Liquid-Tight Flexible Steel Conduit 

467-13 ........................................ Grounding and Bonding Equipment 

514A-13 ...................................... Metallic Outlet Boxes 

514B-12 ...................................... Conduit, Tubing, and Cable Fittings 

514C-07...................................... Nonmetallic Outlet Boxes, Flush-Device Boxes and 

Covers  

651-11 ........................................ Schedule 40 and 80 Rigid PVC Conduit and Fittings 

651A-11 ...................................... Type EB and A Rigid PVC Conduit and HDPE Conduit 

797-07 ........................................ Electrical Metallic Tubing 

1242-06 ...................................... Electrical Intermediate Metal Conduit - Steel 

E. National Electrical Manufacturers Association (NEMA): 
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TC-2-13 ...................................... Electrical Polyvinyl Chloride (PVC) Tubing and Conduit 

TC-3-13 ...................................... PVC Fittings for Use with Rigid PVC Conduit and Tubing 

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 Specification for the Design of Cold-

Formed Steel Structural Members 

PART 2 -  PRODUCTS 

2.1 MATERIAL 

A. Conduit Size:  In accordance with the NEC, but not less than 13 mm (0.5-inch) unless otherwise 

shown.  Where permitted by the NEC, 13 mm (0.5-inch) flexible conduit may be used for tap 

connections to recessed lighting fixtures. 

B. Conduit: 

1. Size:  In accordance with the NEC, but not less than 13 mm (0.5-inch). 

2. Rigid Steel Conduit (RMC):  Shall conform to UL 6 and ANSI C80.1. 

3. Rigid Intermediate Steel Conduit (IMC):  Shall conform to UL 1242 and ANSI C80.6. 

4. 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. 

5. Flexible Metal Conduit:  Shall conform to UL 1. 

6. Liquid-tight Flexible Metal Conduit:  Shall conform to UL 360. 

7. Direct Burial Plastic Conduit:  Shall conform to UL 651 and UL 651A, heavy wall PVC or high 

density polyethylene (PE). 

8. Surface Metal Raceway:  Shall conform to UL 5. 

C. Conduit Fittings:  

1. Rigid Steel and Intermediate Metallic Conduit Fittings:  

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 
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b. Standard threaded couplings, locknuts, bushings, conduit bodies, and elbows: Only steel 

or malleable iron materials are acceptable. Integral retractable type IMC couplings are 

also acceptable. 

c. Locknuts:  Bonding type with sharp edges for digging 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 

material are not permitted. 

e. Erickson (Union-Type) and Set Screw Type Couplings:  Approved for use in concrete are 

permitted for use to complete a conduit run where conduit is installed in concrete.  Use 

set screws of case-hardened steel with hex head and cup point to firmly seat in conduit 

wall for positive ground.   

f. . Sealing Fittings:  Threaded cast iron type.  Use continuous drain-type sealing 

fittings to prevent passage of water 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. 

2. Electrical Metallic Tubing Fittings:  

a. Fittings and conduit bodies shall meet the requirements of UL 514B, ANSI C80.3, and 

NEMA FB1. 

b. Only steel or malleable iron materials are acceptable. 

c. Compression Couplings and Connectors:  Concrete-tight and rain-tight, with connectors 

having insulated throats.  

d. Indent-type connectors or couplings are prohibited. 

e. Die-cast or pressure-cast zinc-alloy fittings or fittings made of "pot metal" are 

prohibited. 

3. Flexible Metal Conduit Fittings: 

a. Conform to UL 514B.  Only steel or malleable iron materials are acceptable. 

b. Clamp-type, with insulated throat. 

4. 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 acceptable. 
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c. Fittings must incorporate a threaded grounding cone, a steel or plastic compression 

ring, and a gland for tightening.  Connectors shall have insulated throats. 

5. Direct Burial Plastic Conduit Fittings:  Fittings shall meet the requirements of UL 514C and 

NEMA TC3. 

6. Surface Metal Raceway Fittings:  As recommended by the raceway manufacturer.  Include 

couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, conduit 

entry fittings, accessories, and other fittings as required for complete system. 

7. Expansion and Deflection Couplings: 

a. Conform to UL 467 and UL 514B. 

b. Accommodate a 19 mm (0.75-inch) deflection, expansion, or contraction in any 

direction, and allow 30 degree angular deflections. 

c. Include internal flexible metal braid, sized to guarantee conduit ground continuity and a 

low-impedance path for fault currents, in accordance with UL 467 and the NEC tables 

for equipment grounding conductors. 

d. Jacket:  Flexible, corrosion-resistant, watertight, moisture and heat-resistant molded 

rubber material with stainless steel jacket clamps. 

D. Conduit Supports: 

1. Parts and Hardware:  Zinc-coat or provide equivalent corrosion protection. 

2. Individual Conduit Hangers:  Designed for the purpose, having a pre-assembled closure bolt 

and nut, and provisions for receiving a hanger rod. 

3. Multiple Conduit (Trapeze) Hangers:  Not less than 38 mm x 38 mm (1.5 x 1.5 inches), 12-

gauge steel, cold-formed, lipped channels; with not less than 9 mm (0.375-inch) diameter 

steel hanger rods. 

4. Solid Masonry and Concrete Anchors:  Self-drilling 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 or shown on drawings. 

3. Sheet Metal Boxes:  Galvanized steel, except where shown on drawings. 
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F. Metal Wireways:  Equip with hinged covers, except as shown on drawings. Include couplings, 

offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to 

match and mate with wireways as required for a complete system. 

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 approval of the Resident Engineer prior to drilling through structural 

elements. 

2. Cut holes through concrete and masonry in new and existing structures with a diamond 

core drill or concrete saw.  Pneumatic hammers, impact electric, hand, or manual hammer-

type drills are not allowed, except when permitted by the Resident Engineer where working 

space is limited. 

B. Firestop:  Where conduits, wireways, and other electrical raceways pass through fire partitions, 

fire walls, smoke partitions, or floors, install a fire stop that provides an effective barrier against 

the spread of fire, smoke and gases as specified in Section 07 84 00, FIRESTOPPING. 

C. Waterproofing:  At floor, exterior wall, and roof 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 drawings, and as specified herein. 

B. Raceway systems used for Essential Electrical Systems (EES) shall be entirely independent of 

other raceway systems. 

C. Install conduit as follows: 

1. In complete mechanically and electrically continuous runs before pulling in cables or wires. 

2. Unless otherwise indicated on the drawings or specified herein, installation of all conduits 

shall be concealed within finished walls, floors, and ceilings.  

3. Flattened, dented, or deformed conduit is not permitted.  Remove and replace the 

damaged conduits with new conduits. 

4. Assure conduit installation does not encroach into the ceiling height head room, walkways, 

or doorways. 
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5. Cut conduits square, ream, remove burrs, and draw up tight. 

6. Independently support conduit at 2.4 M (8 feet) on centers with specified materials and as 

shown on drawings.  

7. Do not use suspended ceilings, suspended ceiling supporting members, lighting fixtures, 

other conduits, cable tray, boxes, 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 which connected. 

9. Close ends of empty conduits with plugs or caps at the rough-in stage until wires are pulled 

in, to prevent entry of debris. 

10. Conduit installations under fume and vent hoods are prohibited. 

11. Secure conduits to cabinets, junction boxes, pull-boxes, and outlet boxes with bonding type 

locknuts.  For rigid steel and IMC conduit installations, provide a locknut on the inside of the 

enclosure, made up wrench tight.  Do not make conduit connections to junction box covers. 

12. Conduit bodies shall only be used for changes in direction, and shall not contain splices. 

D. Conduit Bends: 

1. Make bends with standard conduit bending machines. 

2. Conduit hickey may be used for slight offsets and for straightening stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is prohibited. 

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 Resident 

Engineer. 

3.3 CONCEALED WORK INSTALLATION  

A. In Concrete: 

1. Conduit:  Rigid steel, IMC, or EMT.  Do not install EMT in concrete slabs that are in contact 

with soil, gravel, or vapor barriers. 

2. Align and run conduit in direct lines. 

3. Install conduit through concrete beams only: 

a. Where shown on the structural drawings. 
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b. As approved by the Resident Engineer prior to construction, and after submittal of 

drawing showing location, size, and position of each penetration. 

4. Installation of conduit in concrete that is less than 75 mm (3 inches) thick is prohibited. 

a. Conduit outside diameter larger than one-third of the slab thickness is prohibited. 

b. Space between conduits in slabs:  Approximately six conduit diameters apart, and one 

conduit diameter at conduit crossings.  

c. Install conduits approximately in the center of the slab so that there will be a minimum 

of 19 mm (0.75-inch) of concrete around the conduits. 

5. Make couplings and connections watertight.  Use thread compounds that are UL approved 

conductive type to ensure low resistance ground continuity through the conduits.  

Tightening setscrews with pliers is prohibited. 

B. Above Furred or Suspended Ceilings and in Walls: 

1. Conduit for Conductors Above 600 V:  Rigid steel.  Mixing different types of conduits in the 

same system is prohibited. 

2. Conduit for Conductors 600 V and Below:  Rigid steel, IMC, or EMT.  Mixing different types 

of conduits in the same system is prohibited. 

3. Align and run conduit parallel or perpendicular to the building lines. 

4. Connect recessed lighting fixtures to conduit runs with maximum 1.8 M (6 feet) of flexible 

metal conduit extending from a junction box to the fixture. 

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 holes shall be at least 457 mm (18 inches).  Cuts or notches in 

flanges 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. 

B. Conduit for Conductors Above 600 V:  Rigid steel. Mixing different types of conduits in the 

system is prohibited. 

C. Conduit for Conductors 600 V and Below:  Rigid steel, 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. 
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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. 

3.5 HAZARDOUS LOCATIONS 

A. Use rigid steel conduit only. 

B. Install UL approved sealing fittings that prevent passage of explosive vapors in hazardous areas 

equipped with explosion-proof lighting fixtures, switches, and receptacles, as required by the 

NEC. 

3.6 WET OR DAMP LOCATIONS 

A. Use rigid steel or IMC conduits unless as shown on drawings. 

B. Provide sealing fittings to prevent passage of water vapor where conduits pass from warm to 

cold locations, i.e., refrigerated 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 feet) of the exterior and below concrete building 

slabs in contact with soil, gravel, or vapor barriers, unless as shown on drawings.  Conduit shall 

be half-lapped with 10 mil PVC tape before installation.  After installation, completely recoat or 

retape any damaged areas of coating. 

D. Conduits run on roof shall be supported with integral galvanized lipped steel channel, attached 

to UV-inhibited polycarbonate or polypropylene blocks every 2.4 M (8 feet) with 9 mm (3/8-

inch) galvanized threaded rods, square washer and locknut.  Conduits shall be attached to steel 

channel with conduit clamps. 

3.7 MOTORS AND VIBRATING EQUIPMENT 

A. Use flexible metal conduit for connections to motors and other electrical equipment subject to 

movement, vibration, misalignment, cramped quarters, or noise transmission.  

B. Use liquid-tight flexible metal conduit for installation in exterior locations, moisture or humidity 

laden atmosphere, corrosive atmosphere, water or spray wash-down operations, inside 

airstream of HVAC units, and locations subject to seepage or dripping of oil, grease, or water.  

C. Provide a green equipment grounding conductor with flexible and liquid-tight flexible metal 

conduit. 
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3.8 EXPANSION JOINTS 

A. Conduits 75 mm (3 inch) and larger that are secured to the building structure on opposite sides 

of a building expansion joint require expansion and deflection couplings.  Install the couplings in 

accordance with the manufacturer's recommendations. 

B. Provide conduits smaller than 75 mm (3 inch) with junction boxes on both sides of the 

expansion joint.  Connect flexible metal conduits to junction boxes with sufficient slack to 

produce a 125 mm (5 inch) vertical drop midway between the ends of the flexible metal 

conduit.  Flexible metal conduit shall have a green insulated copper bonding jumper installed. In 

lieu of this flexible metal conduit, expansion and deflection couplings as specified above are 

acceptable. 

C. Install expansion and deflection couplings where shown. 

D. Seismic Areas:  In seismic areas, provide conduits rigidly secured to the building structure on 

opposite sides of a building expansion joint with junction boxes on both sides of the joint.  

Connect conduits to junction boxes with 375 mm (15 inches) of slack flexible conduit. Flexible 

conduit shall have a copper bonding jumper installed.  

3.9 CONDUIT SUPPORTS  

A. Safe working load shall not exceed one-quarter of proof test load of fastening devices. 

B. Use pipe straps or individual conduit hangers for supporting individual conduits. 

C. Support multiple conduit runs with trapeze hangers.  Use trapeze hangers that are designed to 

support a load equal to or greater than the sum of the weights of the conduits, wires, hanger 

itself, and an additional 90 kg (200 lbs).  Attach each conduit with U-bolts or other approved 

fasteners. 

D. Support conduit independently of junction boxes, pull-boxes, fixtures, suspended ceiling T-bars, 

angle supports, and similar items. 

E. Fasteners and Supports in Solid Masonry and Concrete: 

1. New Construction:  Use steel or malleable iron concrete inserts set in place prior to placing 

the concrete. 

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. 
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b. Power set fasteners not less than 6 mm (0.25-inch) diameter with depth of penetration 

not less than 75 mm (3 inch). 

c. Use vibration and shock-resistant anchors and fasteners for attaching to concrete 

ceilings. 

F. Hollow Masonry:  Toggle bolts.  

G. Bolts supported only by plaster or gypsum wallboard are not acceptable. 

H. Metal Structures:  Use machine screw fasteners or other devices specifically designed and 

approved for the application. 

I. Attachment by wood plugs, rawl plug, plastic, lead or soft metal anchors, or wood blocking and 

bolts supported only by plaster is prohibited. 

J. Chain, wire, or perforated strap shall not be used to support or fasten conduit. 

K. Spring steel type supports or fasteners are prohibited for all uses except horizontal and vertical 

supports/fasteners within 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. 

3.10 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 boxes where needed to prevent damage to cables 

and wires during pulling-in operations or where more than the equivalent of 4-90 degree bends 

are necessary.  

C. Locate pullboxes so that covers are accessible and 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 wall are prohibited.  A minimum 600 mm (24 

inch) center-to-center lateral spacing shall be maintained between boxes. 
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F. Flush-mounted wall or ceiling boxes shall be installed with raised covers so that the front face of 

raised cover is flush with the wall. Surface-mounted wall or ceiling boxes shall be installed with 

surface-style flat or raised covers. 

G. Minimum size of outlet boxes for ground fault circuit 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 JB No. 1."  

I. On all branch circuit junction box covers, identify the circuits with black marker. 

- - - E N D - - - 
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SECTION 26 27 26 

WIRING DEVICES 

PART 1 -  GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installation, connection, and testing of wiring devices. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General electrical 

requirements that are common to more than one section of Division 26. 

B. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit and boxes.  

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES: Cables and 

wiring. 

D. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements for 

personnel safety and to provide a low impedance path to ground for possible ground fault 

currents. 

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 compliance with drawings and 

specifications. 

b. Include electrical ratings, dimensions, mounting details, construction materials, grade, 

and termination information. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, companion copies of complete 

maintenance and operating manuals, including technical data sheets and information 

for ordering replacement parts. 

b. If changes have been made to the maintenance and operating manuals originally 
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submitted, submit updated maintenance and operating manuals two weeks prior to the 

final inspection. 

3. Certifications: Two weeks prior to final inspection, submit the following.  

a. Certification by the manufacturer that the wiring devices conform to the requirements 

of the drawings and specifications. 

b. Certification by the Contractor that the wiring devices have been properly installed and 

adjusted. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, supplements and errata) 

form a part of this specification to the extent referenced. Publications are referenced in the text 

by basic designation only. 

B. National Fire Protection Association (NFPA): 

70-11 .......................................... National Electrical Code (NEC) 

99-12 .......................................... Health Care Facilities 

C. National Electrical Manufacturers Association (NEMA): 

WD 1-10 ..................................... General Color Requirements for Wiring Devices 

WD 6-08  .................................... Wiring Devices – Dimensional Specifications 

D. Underwriter’s Laboratories, Inc. (UL): 

5-11 ............................................ Surface Metal Raceways and Fittings 

20-10 .......................................... General-Use Snap Switches 

231-07 ........................................ Power Outlets 

467-07 ........................................ Grounding and Bonding Equipment 

498-07 ........................................ Attachment Plugs and Receptacles 

943-11 ........................................ Ground-Fault Circuit-Interrupters  

1449-07 ...................................... Surge Protective Devices 

1472-96 ...................................... Solid State Dimming Controls 

PART 2 -  PRODUCTS 

2.1 RECEPTACLES 

A. General: All receptacles shall comply with NEMA, NFPA, UL, and as shown on the drawings. 

1. Mounting straps shall be plated steel, with break-off plaster ears and shall include a self-

grounding feature.  Terminal screws shall be brass, brass plated or a copper alloy metal. 
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2. Receptacles shall have provisions for back wiring with separate metal clamp type terminals 

(four minimum) and side wiring from four captively held binding screws. 

B. Duplex Receptacles: Hospital-grade, single phase, 20 ampere, 120 volts, 2-pole, 3-wire, NEMA 5-

20R, with break-off feature for two-circuit operation.  

1. Bodies shall be ivory in color.  

2. Switched duplex receptacles shall be wired so that only the top receptacle is switched. The 

lower receptacle shall be unswitched. 

3. Duplex Receptacles on Emergency Circuit: 

a. In rooms without emergency powered general lighting, the emergency receptacles shall 

be of the self-illuminated type. 

4. Ground Fault Interrupter Duplex Receptacles: Shall be an integral unit, hospital-grade, 

suitable for mounting in a standard outlet box, with end-of-life indication and provisions to 

isolate the face due to improper wiring. 

a. Ground fault interrupter shall be consist of a differential current transformer, solid state 

sensing circuitry and a circuit interrupter switch.  Device shall have nominal sensitivity 

to ground leakage current of 4-6 milliamperes and shall function to interrupt the 

current supply for any value of ground leakage current above five milliamperes (+ or – 1 

milliampere) on the load side of the device. Device shall have a minimum nominal 

tripping time of 0.025 second. 

b. Ground Fault Interrupter Duplex Receptacles (not hospital-grade) shall be the same as 

ground fault interrupter hospital-grade receptacles except for the hospital-grade listing. 

5. Safety Type Duplex Receptacles: 

a. Bodies shall be gray in color. 

1) Shall permit current to flow only while a standard plug is in the proper position in 

the receptacle. 

2) Screws exposed while the wall plates are in place shall be the tamperproof type. 

6. Duplex Receptacles (not hospital grade): Shall be the same as hospital grade duplex 

receptacles except for the hospital grade listing and as follows. 

a. Bodies shall be brown nylon. 

C. Receptacles; 20, 30, and 50 ampere, 250 Volts: Shall be complete with appropriate cord grip 

plug. 
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D. Weatherproof Receptacles: Shall consist of a duplex receptacle, mounted in box with a 

gasketed, weatherproof, cast metal cover plate and cap over each receptacle opening. The cap 

shall be permanently attached to the cover plate by a spring-hinged flap. The weatherproof 

integrity shall not be affected when heavy duty specification or hospital grade attachment plug 

caps are inserted. Cover plates on outlet boxes mounted flush in the wall shall be gasketed to 

the wall in a watertight manner.  

E. Surge Protective (TVSS) Receptacles shall have integral surge suppression in line to ground, line 

to neutral, and neutral to ground modes. 

1. TVSS Components:  Multiple metal-oxide varistors; with a nominal clamp-level rating of 400 

Volts and minimum single transient pulse energy dissipation of 210 Joules. 

2. Active TVSS Indication:  LED, visible in face of device to indicate device is active or no longer 

in service. 

F. Cable Reel Receptacles: 

1. Reel shall have a heavy-duty spring motor, with self-contained rewind power and non-

sparking ratchet assembly, a 4-way roller and adjustable cable stop, and a safety chain.  

Reel shall lock when desired cable has been payed out, and unlock and retract when cable is 

pulled to release lock. 

2. Reel shall be provided with minimum 40 foot [12m] cable rated for 30 A with required 

phase conductors, neutral, and equipment grounding conductor.  Provide device with 

NEMA configuration as shown two NEMA 5-20R GFCI receptacles. 

2.2 TOGGLE SWITCHES 

A. Toggle switches shall be totally enclosed tumbler type with nylon bodies.  Handles shall be ivory 

in color unless otherwise specified or shown on the drawings. 

1. Switches installed in hazardous areas shall be explosion-proof type in accordance with the 

NEC and as shown on the drawings.  

2. Shall be single unit toggle, butt contact, quiet AC type, heavy-duty general-purpose use with 

an integral self grounding mounting strap with break-off plasters ears and provisions for 

back wiring with separate metal wiring clamps and side wiring with captively held binding 

screws. 

3. Switches shall be rated 20 amperes at 120-277 Volts AC. 

2.3 MANUAL DIMMING CONTROL  
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A. Electronic full-wave manual slide dimmer with on/off switch and audible frequency and EMI/RFI 

suppression filters. 

B. Manual dimming controls shall be fully compatible with //fluorescent electronic dimming 

ballasts and approved by the ballast manufacturer// //LED dimming driver and be approved by 

the driver manufacturer//, shall operate over full specified dimming range, and shall not 

degrade the performance or rated life of the electronic dimming ballast and lamp. 

C. Provide single-pole or three-way, as shown on the drawings. 

D. Manual dimming control and faceplates shall be ivory in color unless otherwise specified. 

2.4 WALL PLATES 

A. Wall plates for switches and receptacles shall be type 302 stainless steel. Oversize plates are not 

acceptable.  

B. Color shall be ivory unless otherwise specified. 

C. For receptacles or switches mounted adjacent to each other, wall plates shall be common for 

each group of receptacles or switches. 

D. In areas requiring tamperproof wiring devices, wall plates shall be type 302 stainless steel, and 

shall have tamperproof screws and beveled edges. 

E. Duplex Receptacles on Emergency Circuit: Wall plates shall be red nylon with the word 

"EMERGENCY" engraved in 6 mm (1/4 inch) white letters. Wall plates shall be type 302 stainless 

steel, with the word “EMERGENCY” engraved in 6 mm (1/4 inch) red letters. 

2.5 SURFACE MULTIPLE-OUTLET ASSEMBLIES 

A. Shall have the following features: 

1. Enclosures: 

a. Thickness of steel shall be not less than 1 mm (0.040 inch) for base and cover.  Nominal 

dimensions shall be 40 mm x 70 mm (1-1/2 inches by 2-3/4 inches) with inside cross 

sectional area not less than 2250 square mm (3-1/2 square inches). The enclosures shall 

be thoroughly cleaned, phosphatized, and painted at the factory with primer and the 

manufacturer's standard baked enamel finish. 

2. Receptacles shall be duplex, hospital grade.  See paragraph 'RECEPTACLES' in this Section. 

Device cover plates shall be the manufacturer's standard corrosion resistant finish and shall 

not exceed the dimensions of the enclosure. 
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3. Unless otherwise shown on drawings, receptacle spacing shall be 600 mm (24 inches) on 

centers. 

4. Conductors shall be as specified in Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER 

CONDUCTORS AND CABLE. 

5. Installation fittings shall be the manufacturer’s standard bends, offsets, device brackets, 

inside couplings, wire clips, elbows, and other components as required for a complete 

system. 

6. Bond the assemblies to the branch circuit conduit system. 

PART 3 -  EXECUTION 

3.1 INSTALLATION 

A. Installation shall be in accordance with the NEC and as shown as on the drawings. 

B. Install wiring devices after wall construction and painting is complete. 

C. The ground terminal of each wiring device shall be bonded to the outlet box with an approved 

green bonding jumper, and also connected to the branch circuit equipment grounding 

conductor. 

D. Outlet boxes for toggle switches and manual dimming controls shall be mounted on the strike 

side of doors.  

E. Provide barriers in multigang outlet boxes to comply with the NEC. 

F. Coordinate the electrical work with the work of other trades to ensure that wiring device flush 

outlets are positioned with box openings aligned with the face of the surrounding finish 

material.  Pay special attention to installations in cabinet work, and in connection with 

laboratory equipment. 

G. Exact field locations of floors, walls, partitions, doors, windows, and equipment may vary from 

locations shown on the drawings. Prior to locating sleeves, boxes and chases for roughing-in of 

conduit and equipment, the Contractor shall coordinate exact field location of the above items 

with other trades.   

H. Install wall switches 1.2 M (48 inches) above floor, with the toggle OFF position down.  

I. Install wall dimmers 1.2 M (48 inches) above floor.  

J. Install receptacles 450 mm (18 inches) above floor, and 152 mm (6 inches) above counter 

backsplash or workbenches.  Install specific-use receptacles at heights shown on the drawings. 
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K. Install vertically mounted receptacles with the ground pin up.  Install horizontally mounted 

receptacles with the ground pin to the right. 

L. When required or recommended by the manufacturer, use a torque screwdriver.  Tighten 

unused terminal screws. 

M. Label device plates with a permanent adhesive label listing panel and circuit feeding the wiring 

device. 

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform manufacturer’s required field checks in accordance with the manufacturer's 

recommendations. In addition, include the following: 

1. Visual Inspection and Tests: 

a. Inspect physical and electrical condition. 

b. Vacuum-clean surface metal raceway interior.  Clean metal raceway exterior. 

c. Test wiring devices for damaged conductors, high circuit resistance, poor connections, 

inadequate fault current path, defective devices, or similar problems using a portable 

receptacle tester.  Correct circuit conditions, remove malfunctioning units and replace 

with new, and retest as specified above. 

d. Test GFCI receptacles. 

2. Healthcare Occupancy Tests: 

a. Test hospital grade receptacles for retention force per NFPA 99. 

- - - E N D - - - 
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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, installation, 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 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: Requirements that apply to 

all sections of Division 26.  

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES: Low-voltage 

conductors. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements for 

personnel safety and to provide a low impedance path for possible ground faults. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits. 

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 compliance with drawings and 

specifications. 

b. Submit the following data for approval: 

1) Electrical ratings, dimensions, mounting details, materials, required clearances, 

terminations, weight, fuses, circuit breakers, wiring and connection diagrams, 

accessories, and device nameplate data. 

c. Certification from the manufacturer that representative enclosed switches and circuit 

breakers have been seismically tested to International Building Code requirements.  
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Certification shall be based upon simulated seismic forces on a shake table or by 

analytical methods, but not by experience data or other methods. 

2. Manuals:  

a. Submit complete maintenance and operating manuals including technical data sheets, 

wiring diagrams, and information for ordering fuses, circuit breakers, and replacement 

parts. 

1) Include schematic diagrams, with all terminals identified, matching terminal 

identification in the enclosed switches and circuit breakers. 

2) Include information for testing, repair, troubleshooting, assembly, and disassembly. 

b. If changes have been made to the maintenance and operating manuals originally 

submitted, submit updated maintenance and operating manuals two weeks prior to the 

final inspection. 

3. Certifications: Two weeks prior to final inspection, submit the following.  

a. Certification by the manufacturer that the enclosed switches and circuit breakers 

conform to the requirements of the drawings and specifications. 

b. Certification by the Contractor that the enclosed switches and circuit breakers have 

been properly installed, adjusted, and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, supplements, and errata) 

form a part of this specification to the extent referenced. Publications are referenced in the text 

by designation only. 

B. International Code Council (ICC): 

IBC-12 ........................................ International Building Code 

C. National Electrical Manufacturers Association (NEMA):  

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 (NEC)  

E. Underwriters Laboratories, Inc. (UL):  

98-07 .......................................... Enclosed and Dead-Front Switches  

248-00 ........................................ Low Voltage Fuses 
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489-09 ........................................ Molded Case Circuit Breakers and Circuit Breaker 

Enclosures 

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 240 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 and 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 permit inspection. 

6. Fuse holders for the sizes and types of fuses specified. 

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 shown, they shall be the NEMA types 

most suitable for the ambient environmental conditions. 

c. Shall be finished with manufacturer’s standard gray 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 be NEMA classified Heavy Duty (HD). 
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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 external reset button and thermal overload 

protection matched to nameplate full-load current of actual protected motor. 

2.5 CARTRIDGE FUSES 

A. Shall be in accordance with NEMA FU 1. 

B. Feeders: Class J, time delay. 

C. Motor Branch Circuits: Class RK5, time delay. 

D. Other Branch Circuits: Class RK5, time delay. 

E. Control Circuits: Class CC, fast acting. 

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 most suitable for the ambient environmental conditions. 

PART 3 -  EXECUTION 

3.1 INSTALLATION   

A. Installation shall be in accordance with the manufacturer’s instructions, the NEC, as shown on 

the drawings, and as specified.  

B. In seismic areas, enclosed switches and circuit breakers shall be adequately anchored and 

braced per details on structural contract drawings to withstand the seismic forces at the 

location where installed. 

C. Fused switches shall be furnished complete with fuses. Arrange fuses such that rating 

information is readable without removing the fuses. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. Perform in accordance with the manufacturer's recommendations.  In addition, include the 

following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specifications and approved shop drawings. 

b. Inspect physical, electrical, and mechanical condition. 

c. Verify tightness of accessible bolted electrical connections by calibrated torque-wrench 

method. 

d. Vacuum-clean enclosure interior.  Clean enclosure exterior. 
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3.3 SPARE PARTS  

A. Two weeks prior to the final inspection, furnish one complete set of spare fuses for each fused 

disconnect switch installed on the project. Deliver the spare fuses to the Project Engineer.  

- - - E N D - - - 
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