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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 wiring, systems, equipment and 
accessories in accordance with the specifications and drawings.  
Capacities and ratings of motors, cable, over current protective 
devices, and other items and arrangements for the specified items are 
shown on drawings. 

C. Wiring ampacities specified or shown on the drawings are based on 
copper conductors, with the conduit and raceways accordingly sized. 
Aluminum conductors are prohibited. 

D. Section Includes: 
1. Electrical project submittal requirements 
2. Electrical equipment coordination and installation 
3. Sleeves for raceways and cables 
4. Sleeve seals 
5. Grout 
6. Common electrical installation requirements 
7. Cutting and patching for electrical construction  
8. Touchup painting  
9. Electrical demolition requirements 

1.2 RELATED WORK 

A. Sealing around penetrations to maintain the integrity of time rated 
construction: Section 07 84 00, FIRESTOPPING. 

1.3 MINIMUM REQUIREMENTS 

A. References to the International Building Code (IBC), National 
Electrical Code (NEC), Underwriters Laboratories, Inc. (UL) and 
National Fire Protection Association (NFPA) are minimum installation 
requirement standards. 

B. Drawings and other specification sections shall govern in those 
instances where requirements are greater than those specified in the 
above standards. 

1.4 TEST STANDARDS 

A. All materials and equipment shall be listed, labeled or certified by a 
nationally recognized testing laboratory to meet Underwriters 
Laboratories, Inc., standards where test standards have been 
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established. Equipment and materials which are not covered by UL 
Standards will be accepted provided equipment and material is listed, 
labeled, certified or otherwise determined to meet safety requirements 
of a nationally recognized testing laboratory. Equipment of a class 
which no nationally recognized testing laboratory accepts, certifies, 
lists, labels, or determines to be safe, will be considered if 
inspected or tested in accordance with national industrial standards, 
such as NEMA, or ANSI. Evidence of compliance shall include certified 
test reports and definitive shop drawings. 

B. Definitions: 
1. Listed; Equipment, materials, or services 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 equipment or materials or periodic evaluation of services, 
and whose listing states that the equipment, material, or services 
either meets appropriate designated standards or has been tested 
and found suitable for a specified purpose. 

2. Labeled; Equipment or materials 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 equipment or materials, and by whose 
labeling the manufacturer indicates compliance with appropriate 
standards or performance in a specified manner. 

3. Certified; equipment or product which: 
a. Has been tested and found by a nationally recognized testing 

laboratory to meet nationally recognized standards or to be 
safe for use in a specified manner. 

b. Production of equipment or product is periodically inspected 
by a nationally recognized testing laboratory. 

c. Bears a label, tag, or other record of certification. 
4. Nationally recognized testing laboratory; laboratory which is 

approved, in accordance with OSHA regulations, by the Secretary of 
Labor. 

5. Provide:  The term "provide" means "to furnish and install, ready 
for the intended use and in complete operating condition."  

6. Install:  The term "install" is used to describe operations at 
project site including the actual "unloading, unpacking, assembly, 
erection, placing, anchoring, applying, working to dimension, 
finishing, curing, protecting, cleaning, and similar operations."  

7. Directed:  Terms such as "directed," "requested," "authorized," 
"selected," "approved," "required," and "permitted" mean "directed 
by the Engineer," "requested by the Engineer," and similar 
phrases.  

8. Approve:  The term "approved," where used in conjunction with the 
Engineer's action on the Contractor's submittals, applications and 
requests, is limited to the Engineer's duties and responsibilities 
as stated in the Conditions of the Contracts.  

9. Indicated:  The term "indicated" refers to graphic 
representations, notes or schedules on the Drawings, or other 
Paragraphs or Schedules in the Specifications, and similar 
requirements in the Contract Documents.  Where terms such as 
"shown," "noted," "scheduled” and "specified" are used, it is to 
help the reader locate the reference; no limitation on location is 
intended.  

10. Contractor: The term "Contractor" shall carry the same meaning as 
"Electrical Contractor" 
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11. Or Equal: The term "Or equal" shall carry the same meaning as 
"approved as equal by the Engineer" 

12. Owner:  All references here-in and on drawings to “Owner” shall be 
the same as “Veterans Administration - Minneapolis”. 

1.5 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturers Qualifications: The manufacturer shall regularly and 
presently produce, as one of the manufacturer's principal products, 
the equipment and material specified for this project, and shall have 
manufactured the item for at least three years. 

B. Product Qualification: 
1. Manufacturer's product shall have been in satisfactory operation, 

on three installations of similar size and type as this project, 
for approximately three years. 

2. The Government reserves the right to require the Contractor to 
submit a list of installations where the products 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. 

1.6 APPLICABLE PUBLICATIONS 

A. Applicable publications listed in all Sections of Division are the 
latest issue, unless otherwise noted. 

1.7 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of current production by 
manufacturers regularly engaged in the manufacture of such items, for 
which replacement parts shall be available. 

B. When more than one unit of the same class or type of 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 shall be identified on the equipment being furnished 
and on all wiring diagrams. 

E. When Factory Testing Is Specified: 
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1. The Government shall have the option of witnessing factory tests. 
The contractor shall notify the VA through the Resident Engineer a 
minimum of 15 working days prior to the manufacturers making the 
factory tests. 

2. Four copies of certified test reports containing all test data 
shall be furnished to the Resident Engineer prior to final 
inspection and not more than 90 days after completion of the 
tests. 

3. When equipment fails to meet factory test and re-inspection is 
required, the contractor shall be liable for all additional 
expenses, including expenses of the Government. 

1.8 EQUIPMENT REQUIREMENTS 

A. Where variations from the contract requirements are requested in 
accordance with the GENERAL CONDITIONS and Section 01 33 23 “SHOP 
DRAWINGS, PRODUCT DATA, AND SAMPLES,” the connecting work and related 
components shall include, but not be limited to additions or changes 
to branch circuits, circuit protective devices, conduits, wire, 
feeders, controls, panels and installation methods. 

1.9 PROJECT CONDITIONS 

A. Interior Environmental Conditions (fully conditioned spaces):  
Electrical systems shall withstand the following environmental 
conditions without mechanical or electrical damage or degradation of 
performance capability:  
1. Ambient Temperature:  65 to 75 deg F  
2. Relative Humidity:  0 to 95 percent.   

B. Interior Environmental Conditions (heated only spaces):  Electrical 
systems shall withstand the following environmental conditions without 
mechanical or electrical damage or degradation of performance 
capability:  
1. Ambient Temperature:  55 to 95 deg F  
2. Relative Humidity:  0 to 95 percent.   

C. Hazardous Environment:  System components located in areas where fire 
or explosion hazards may exist because of flammable gases or vapors, 
flammable liquids, combustible dust, or ignitable fibers shall be 
rated, listed, and installed according to NFPA 70. 

D. Interruption of Existing Electric Service:  Do not interrupt electric 
service to facilities occupied by Owner or others unless permitted 
under the following conditions and then only after arranging to 
provide temporary electric service according to requirements 
indicated: 
1. Notify Owner/Owner's Representative no fewer than 5 working days 

in advance of proposed interruption of electric service. 
2. Do not proceed with interruption of electric service without 

Owner/Owner’s Representative’s written permission. 
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1.10 EQUIPMENT PROTECTION 

A. Equipment and materials shall be protected during shipment and storage 
against physical damage, vermin, dirt, corrosive substances, fumes, 
moisture, cold and rain. 
1. Store equipment indoors in clean dry space with uniform 

temperature to prevent condensation.  Equipment shall include but 
not be limited to motor controllers, uninterruptible power 
systems, enclosures, controllers, circuit protective devices, 
cables, wire, light fixtures, electronic equipment, and 
accessories. 

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, as determined by the COTR, placed in 
first class operating condition or be returned to the source of 
supply for repair or replacement. 

4. Painted surfaces shall be protected with factory installed 
removable heavy kraft paper, sheet vinyl or equal. 

5. Damaged paint on equipment and materials shall be refinished with 
the same quality of paint and workmanship as used by the 
manufacturer so repaired areas are not obvious. 

1.11 WORK PERFORMANCE 

A. All electrical work must comply with the requirements of NFPA 70 
(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J, OSHA Part 1910 
subpart S and OSHA Part 1910 subpart K 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. Electricians must wear personal protective equipment while working 
on energized systems in accordance with NFPA 70E. 

3. 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 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. 

4. Work on energized circuits or equipment cannot begin until prior 
written approval is obtained from the Resident Engineer. 

D. For work on existing stations, arrange, phase, and perform work to 
assure electrical service for other buildings at all times. Refer to 
Article OPERATIONS AND STORAGE AREAS under Section 01 00 00 “GENERAL 
REQUIREMENTS.” 
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E. New work shall be installed and connected to existing work. 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 interferences. 

G. All Electrical workmen on this project shall be thoroughly 
knowledgeable of all applicable codes related to all electrical 
systems for this project.  All installations shall be performed by 
skilled electrician tradesmen fully aware of the latest techniques, 
practices, and standards of the industry.  Haphazard or poor 
installation practice will be cause for rejection of work.  

H. Good workmanship and appearance shall be considered important.  
Carefully lay out all work in advance to install in a neat and good 
workmanship-like manner all in accordance with recognized practices 
and standards of the industry.  

1.12 COORDINATION 

A. EQUIPMENT INSTALLATION AND REQUIREMENTS 
1. Equipment location shall be as close as practical to locations 

shown on the drawings. 
2. Working spaces shall not be less than specified in the NEC for all 

voltages specified. 
3. Inaccessible Equipment: 

a. Where the Government determines that the Contractor has 
installed equipment not conveniently accessible for operation 
and maintenance, the equipment shall be removed and 
reinstalled as directed at no additional cost to the 
Government. 

b. "Conveniently 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. 

B. All drawings, specifications and documents for this project shall be 
taken as a whole.  Before undertaking each part of the Work, the 
Contractor shall be familiar with this project by carefully reviewing 
and comparing all documents that pertain to this project.  

C. In preparation of the contract documents, a reasonable effort has been 
made to provide layouts and connections based on selected and 
specified manufacturer's equipment.  Since physical space, electrical 
connections, equipment arrangements and other requirements may vary 
according to each manufacturer, the final responsibility for 
connections, initial access and proper fit rests with the Contractor. 

D. Coordinate chases, slots, inserts, sleeves, and openings with general 
construction work and arrange in building structure during progress of 
construction to facilitate the electrical installations that follow.  
1. Set inserts and sleeves in poured-in-place concrete, masonry work, 

and other structural components as they are constructed.  
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E. Sequence, coordinate, and integrate installing electrical materials 
and equipment for efficient flow of the Work.  Coordinate installing 
large equipment requiring positioning before closing in the building.  

F. Provide temporary lighting accommodations throughout the facility and 
during the entire schedule of the project as needed. Coordinate with 
the general contractor and/or Owner for additional requirements. 

G. Before roughing in for electrical equipment furnished by others, 
verify the voltage and current characteristics and control connections 
of this equipment. Notify the Engineer where equipment connection 
requirements do not match the provisions indicated on the documents.  

H. The drawings indicate only the approximate locations of rough-ins and 
may not indicate complete connection requirements.  Prior to 
progressing with any work or rough-ins the Contractor shall obtain all 
equipment rough-in requirements and information from the equipment 
supplier, manufacturer or from the respective trades furnishing the 
equipment or with Architect, to complete the installation in a neat 
and workmanship-like manner.  

I. Scaled and figured locations are approximate only.  Before proceeding 
with work, carefully check and verify with building dimensions on 
architectural drawings, and be responsible for properly fitting 
equipment and materials together and to the structure in spaces 
provided.  

J. Drawings are essentially diagrammatic and indicate the general 
arrangement of equipment.  Many offsets, bends, pull boxes, special 
fittings, etc. will be required which are not indicated.  Carefully 
study drawings and premises in order to determine best methods, exact 
locations, conduit routes, building obstructions, etc., to install 
apparatus and equipment.  Install apparatus and equipment in manner 
and locations to avoid obstructions, preserve headroom, and keep 
openings and passageways clear.  

K. Where located adjacent and opposite side of the same wall, outlet 
boxes shall not be placed back to back, nor shall extension rings be 
used in place of double boxes, all to limit sound transmission between 
rooms.  Provide short horizontal nipple between adjacent outlet boxes, 
which shall have depth sufficient to maintain wall coverage in rear by 
masonry material.  

L. Coordinate arrangement, mounting, and support of electrical equipment: 
1. To allow maximum possible headroom unless specific mounting 

heights that reduce headroom are indicated. 
2. To provide for ease of disconnecting the equipment with minimum 

interference to other installations. 
3. To allow right of way for piping and conduit installed at required 

slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways 

will be clear of obstructions and of the working and access space 
of other equipment. 

M. Coordinate installation of required supporting devices and set sleeves 
in cast-in-place concrete, masonry walls, and other structural 
components as they are constructed. 
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N. Coordinate sleeve selection and application with selection and 
application of fire stopping specified in Division 07 Section 
"Penetration Fire stopping”. 

1.13 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practical to locations shown 
on the drawings. 

B. Working spaces shall not be less than specified in the NEC for all 
voltages specified. 

C. Inaccessible Equipment: 
1. Where the Government determines that the Contractor has installed 

equipment not conveniently accessible for operation and 
maintenance, the equipment shall be removed and reinstalled as 
directed at no additional cost to the Government. 

2. "Conveniently 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. 

1.14 SUBMITTALS 

A. Submit in accordance with Section 01 33 23 “SHOP DRAWINGS, PRODUCT 
DATA, AND SAMPLES.”  

B. The Government's approval shall be obtained for all equipment and 
material before delivery to the job site.  Delivery, storage or 
installation of equipment or material which has not had prior approval 
will not be permitted at the job site. 

C. All submittals shall include adequate descriptive literature, catalog 
cuts, shop drawings and other data necessary for the Government to 
ascertain that the proposed equipment and materials comply with 
specification requirements.  Catalog cuts submitted for approval shall 
be legible and clearly identify equipment being submitted. 

D. The review of shop drawings by the Architect/Engineer shall not 
constitute agreement of any deviations from the plans and 
specifications and shall not relieve the Contractor from 
responsibility for errors or omissions. 

E. 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__________________". 
2. Submittals shall be marked to show specification reference 

including the section and paragraph numbers. 
3. Submit each section separately. 

F. The submittals shall include the following: 
1. Information that confirms compliance with contract requirements. 

Include the manufacturer's name, model or catalog numbers, catalog 
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information, technical data sheets, shop drawings, pictures, 
nameplate data and test reports as required. 

2. 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. 

3. Parts list which shall include those replacement parts recommended 
by the equipment manufacturer. 

4. All shop drawings shall be bound neatly in four separate hard 
cover, 3-ring binders. Submit the following and refer to each 
Section for specific requirements.  Tab and index each Section, 
sequenced in order of section. The four sets of binders shall 
consist of the following: 

1) Section 26 0519 Low-Voltage Electrical Power  
    Conductors and Cables 

2) Section 26 0533 Raceways and Boxes for Electrical  
    Systems 

3) Section 26 0553 Identification for Electrical 
    Systems 

4) Section 26 2416 Panelboards 
5) Section 26 2726 Wiring Devices 
6) Section 26 2911 Motor Starters 
7) Section 26 2921 Disconnect Switches 
8) Section 28 0513 Conductors and Cables for Electronic 

    Safety and Security 
9) Section 28 3100 Fire Detection and Alarm 

5. Drawings for the additional required equipment that is to be 
submitted as part of the shop drawing submittals. 

G. Maintenance and Operation Manuals: Submit in accordance with Section 
01 00 00 “GENERAL REQUIREMENTS.” 
1. Submit as required for systems and equipment specified in the 

technical sections. Furnish four copies, bound in hardback 
binders, (manufacturer's standard binders) or an approved 
equivalent. Furnish one complete manual as specified in the 
technical section but in no case later than prior to performance 
of systems or equipment test, and furnish the remaining manuals 
prior to contract completion. 

2. Inscribe the following identification on the cover: the words 
"MAINTENANCE AND OPERATION MANUAL," the name and location of the 
system, equipment, building, name of Contractor, and contract 
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 system 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. 
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g. Periodic maintenance and testing procedures and frequencies, 
including replacement parts numbers and replacement 
frequencies. 

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 
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. 

k. Commissioning and Testing: 
1) Provide field Commissioning and testing for the 

following Specification Sections: 
a) Section 26 0519  Low Voltage Cables and Conductors 

for Electrical Systems 
b) Section 26 0526  Grounding and Bonding for 

Electrical Systems 
c) Section 28 3100 Fire Detection and Alarm 

H. Record 'As-Built' Documents:  
1. Prepare and record 'as-built' documents in accordance with the 

requirements in Division 1 Section "Project Closeout." 
2. Maintain a separate set of electrical drawings at the job site 

which is not used for construction purposes.  This set shall be 
kept updated by neatly marking all changes and deviations made 
during construction.  Use a color that contrasts with the 
drawings.  This same set of drawings shall be made available at 
all times during construction for review at any time by the 
Architect/Engineer.  

3. In addition to the requirements specified in Division 1, indicate 
actual installed and 'as-built' conditions for:  
a. Major raceway systems, size and location, for both exterior 

and interior.  
b. Equipment locations (exposed and concealed), dimensioned from 

prominent building lines.  
c. Approved changes and actual equipment and materials 

installed.  
d. Contract modifications, including deviation of branch circuit 

numbering where circuit breaker arrangements have been 
adjusted.  

I. Approvals will be based on complete submission of manuals together 
with shop drawings. 

J. After approval and prior to installation, furnish the Resident 
Engineer with one sample of each of the following: 

1.15 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. 
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1.16 PCB EQUIPMENT (NOT USED) 

1.17 Acceptance Checks and Tests 

A. The contractor shall furnish the instruments, materials and labor for 
field tests. 

1.18 TRAINING 

A. Training shall be provided in accordance with Article 1.25, 
INSTRUCTIONS, of Section 01 00 00 “GENERAL REQUIREMENTS.” 

B. Training shall be provided for the particular equipment or system as 
required in each associated specification. 

C. A training schedule shall be developed and submitted by the contractor 
and approved by the Resident Engineer at least 30 days prior to the 
planned training. 

1.19 PERMITS 

A. Obtain and pay for licenses and permits required, for fees and charges 
for use of outside services (i.e. inspecting agencies or delivery 
services) and use of property other than the site of the Work for 
storage of materials or other purposes.  

1.20 INSPECTIONS 

A. Secure regular inspections as required by regulations. Pay charges by 
regulating agencies for the inspections of installations or Drawings 
and Specifications.  

1.21 INSURANCE 

A. Procure and maintain such insurance required by law and/or specified 
in Division 0 or 1. 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to 
ductile-iron pressure pipe, with plain ends and integral waterstop, 
unless otherwise indicated. 

B. Sleeves for Rectangular Openings:  Galvanized sheet steel. 
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2.2 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to 
fill annular space between sleeve and raceway or cable. 
1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 
a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface 
of cable or conduit.  Include type and number required for 
material and size of raceway or cable. 

3. Pressure Plates:  Carbon steel.  Include two for each sealing 
element. 

4. Connecting Bolts and Nuts:  Carbon steel of length required to 
secure pressure plates to sealing elements.  Include one for each 
sealing element. 

2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-
packaged, nonmetallic aggregate grout, non-corrosive, non-staining, 
mixed with water to consistency suitable for application and a 30-
minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Measure indicated mounting heights to bottom of unit for suspended 
items and to center of unit for wall-mounting items. 

B. Headroom Maintenance:  If mounting heights or other location criteria 
are not indicated, arrange and install components and equipment to 
provide maximum possible headroom consistent with these requirements. 

C. Equipment:  Install to facilitate service, maintenance, and repair or 
replacement of components of both electrical equipment and other 
nearby installations.  Connect in such a way as to facilitate future 
disconnecting with minimum interference with other items in the 
vicinity. 

D. Right of Way:  Give to piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable 
trays, or busways penetrate concrete slabs, concrete or masonry walls, 
or fire-rated floor and wall assemblies. 
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B. Concrete Slabs and Walls:  Install sleeves for penetrations unless 
core-drilled holes or formed openings are used.  Install sleeves 
during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular 
sleeved opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated 
floor and wall assemblies unless openings compatible with firestop 
system used are fabricated during construction of floor or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 3 inches above finished floor 
level. 

G. Size pipe sleeves to provide 1/4-inch annular clear space between 
sleeve and raceway or cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete 
and masonry 
1. Promptly pack grout solidly between sleeve and wall so no voids 

remain.  Tool exposed surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal 
annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint.  Comply with 
requirements in Division 07 Section "Joint Sealants." 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of 
walls, partitions, ceilings, and floors at raceway and cable 
penetrations.  Install sleeves and seal raceway and cable penetration 
sleeves with firestop materials.  Comply with requirements in 
Division 07 Section "Penetration Firestopping." 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer 
for raceway or cable material and size.  Position raceway or cable in 
center of sleeve.  Assemble mechanical sleeve seals and install in 
annular space between raceway or cable and sleeve.  Tighten bolts 
against pressure plates that cause sealing elements to expand and make 
watertight seal. 

3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall 
assemblies for electrical installations to restore original fire-
resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 07 Section 
"Penetration Firestopping." 
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3.5 CUTTING AND PATCHING 

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, 
and other surfaces required to permit electrical installations.  
Perform cutting by skilled craftsmen of trades involved.  

B. Repair and refinish disturbed finish materials and other surfaces to 
match adjacent undisturbed surfaces.  Install new fireproofing where 
existing fire stopping has been disturbed.  Repair and refinish 
materials and other surfaces by skilled craftsmen of trades involved.  

3.6 FIELD QUALITY CONTROL 

A. Inspect installed components for damage and faulty work, including the 
following:  
1. Supporting devices for electrical components. 
2. Electrical identification.  
3. Concrete bases.  
4. Cutting and patching for electrical construction.  
5. Touchup painting.  

3.7 REFINISHING AND TOUCHUP PAINTING 

A. Refinish and touch up paint.  Paint materials and application 
requirements are specified in Division 9 Section "Painting."  
1. Clean damaged and disturbed areas and apply primer, intermediate, 

and finish coats to suit the degree of damage at each location.  
2. Follow paint manufacturer's written instructions for surface 

preparation and for timing and application of successive coats.  
3. Repair damage to galvanized finishes with zinc-rich paint 

recommended by manufacturer.  
4. Repair damage to PVC or paint finishes with matching touchup 

coating recommended by manufacturer.  

3.8 CLEANING AND PROTECTION 

A. Thoroughly clean electrical materials, equipment and apparatus to be 
free of dust, dirt, rust, and foreign materials before acceptance at 
Substantial Completion. 

B. Clean panelboards, switchboards, motor controls, etc.  Take special 
care to remove dirt, mortar, wire scraps, etc, from equipment 
interiors. 

C. Clean accessible elements of disconnecting and protective devices of 
equipment, coils of dry type transformers, etc. with compressed air 
(less than 15 psi) and vacuum clean enclosure prior to being 
energized. 

D. On completion of installation, including outlets, fittings, and 
devices, inspect exposed finish.  Remove burrs, dirt, paint spots, and 
construction debris.  
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E. Protect equipment and installations and maintain conditions to ensure 
that coatings, finishes, and cabinets are without damage or 
deterioration at time of Substantial Completion.  

3.9 ELECTRICAL CONTRACTOR DEMOLITION RESPONSIBILITIES 

A. Remove accessible wiring including conduit, junction boxes, hangers, 
and supports for main feeders to panelboards, from panelboards to 
light fixtures from panelboards to wiring devices such as receptacles, 
switches, floor outlets, special electrical devices, etc., indicated 
to be removed.  Existing conduit, boxes, cable, etc. indicated to 
remain which are presently being supported from existing ceiling or 
ceiling supports, which are to be removed, shall be re-supported to 
building structure. 

B. Where conduits are stubbed out of a surface not being removed for new 
construction, such as a floor slab or poured concrete column or wall, 
these conduits shall be cut back to a point where patching can 
adequately be performed. 

C. Demolition work shall be coordinated with the Owner.  Should questions 
arise regarding the removal of a conduit and/or wiring, (i.e. Is it 
energized? Does it serve a load in an area not be remodeled?), confirm 
with the Owner before such wiring or conduit is actually demolished. 

D. Reused and Reinstalled equipment and devices:  Carefully disconnect 
and remove items to be reused or reinstalled.  Any questions regarding 
the quality and reusability of an item shall be brought to the 
attention of the Engineer/Architect prior to removal.  Items shall be 
properly stored in a manner causing no additional damage to the item. 
 Prior to reinstalling, clean and test item.  Upon completion, the 
item shall be in equivalent condition as prior to its removal.  Items 
damaged due to improper handling and storage by the Contractor shall 
be replaced with new items of the same type and quality as the 
original item.  Reinstalled light fixtures shall be cleaned and re-
lamped with new lamps.   

E. Demolition equipment and devices:  Existing equipment, devices, and 
light fixtures not indicated for reuse shall become the property of 
this Contractor and disposed of properly. 

F. Disconnect and remove wiring devices and replace with devices and 
cover plates as shown on the Drawings or as specified in Section 26 
2726 - Wiring Devices. 

G. Refer to Division 1 for hazardous material removal requirements. 

H. Rework the existing conduit and junction box system such that upon 
completion of the remodeling, no junction boxes are located in 
inaccessible locations.  This includes existing junction boxes that 
may be rendered inaccessible due to new piping or ductwork 
installation.  Coordinate with other trades in this effort.  Provide 
additional conduit and connections as required. 
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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. 

E. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION: Installation of 

conductors and cables in manholes and ducts. 

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): 

70-14...................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. Home Run sizing.   

a. All home runs shall be minimum size 10 AWG. 

b. A home run in conduit is defined as the electrical cable that 

carries the power from the circuit breaker panel to the first 

electrical box or connection point. 

c. A home run in a wireway is defined as the cable that carries the 

power from the circuit breaker panel to the point where it exits 

the wireway and enters another raceway system.   

E. Contractor shall provide the length of all feeder cables for 

overcurrent protective device coordination study. 

F. 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.  

4. For modifications and additions to existing wiring systems, color-

coding shall conform to the existing wiring system. 

5. Conductors shall be color-coded as follows for building 70 

(contractor to verify): 

208/120 V Phase 480/277 V 

    Black A       Yellow 
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    Blue B       Brown 

    Red C       Orange 

    White * Neutral       Gray * 

* or white with colored (other than green) tracer 
respective of the phase conductor. 

6. Multiwire branch circuits are NOT allowed unless specifically 

specified in the drawings.  Each circuit must have its own neutral. 

8. 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 COR. 

9. 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: 
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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. 

  E. Plastic electrical insulating tape: Per ASTM D2304, flame-retardant, 

cold and weather resistant. 

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 steel. 

2.4 CONTROL WIRING 

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, except where direct burial 

or HCF Type AC or MC cables are used.  Install in raceway systems as 

far as practically possible before changing over to HCF Type AC or MC 

Cable. 
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C. Splice conductors only in outlet boxes, junction boxes, pull boxes, 

manholes, or hand holes. 

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. 

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 (NOT USED) 

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. 

26 05 19 - 6 



PROJECT NO. 618-13-130 
Design Air Handling Units, Phase 2 

08-08-2014 
 
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, pull boxes, 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 pull box and each underground manhole and hand hole, 

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. 

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 hand hole, install embossed brass tags to identify 

the system served and function. 

3.9 DIRECT BURIAL CABLE INSTALLATION (NOT USED) 

3.10 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-
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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. 

---END--- 
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3.10 EXISTING CONDITIONS 

A. Conduits, lights, circuiting, devices, speakers, etc., shown on the 
Drawings as existing are based on existing plans and may not be 
installed as originally shown.  A field survey was conducted to verify 
the general accuracy of the existing plans.  However, no attempt has 
been made to find the changes which occur in concealed areas such as 
above inaccessible ceilings and in walls.  Verify the accuracy of the 
“Existing Conditions” as shown on the Drawings as the demolition work 
progresses.  Perform modifications and additions as necessary to 
correct for these hidden conditions and allow for the completion of 
the new Work. 

3.11 CONTINUITY OF SERVICE 

A. Schedule and carry out the Work in such a manner as to cause the Owner 
a minimum of inconvenience due to service interruption.  Temporary 
services (feeder, branch circuit and signal systems) shall be 
installed if one area or phase of construction disrupts service to 
another area of the building(s) or if equipment, conduits, or feeders 
have to be relocated to allow construction to progress.  Service 
interruptions shall be confined to the smallest area possible at any 
one time and interruptions shall be scheduled in advance with the 
Owner’s site representative.  All interruptions shall be conducted and 
shall be limited to after hours (9:00 pm – 6:00am) and weekends.  
After service has been restored following an interruption, inspect 
areas affected by the interruption and be responsible for returning 
automatically controlled equipment to the same operating condition 
which existed prior to the interruption. 

3.12 BUILDING STRUCTURE PENETRATIONS 

A. Provide firestopping for all existing electrical penetrations of fire-
rated floor and wall assemblies for electrical installations to 
restore original fire-resistance rating of assembly.  Firestopping 
materials and installation requirements are specified in Division 07 
Section "Penetration Firestopping.   

Where existing or temporary raceway systems are being demolished, 
which leave openings in the existing building structure, the building 
structure shall be patched to match the existing construction and 
maintain the existing building fire ratings. 

 

- - - 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 general grounding and bonding requirements of 
electrical equipment operations and to provide a low impedance path 
for possible ground fault currents.  

B. “Grounding electrode system” refers to all electrodes required by NEC, 
as well as including made, supplementary, lightning protection system 
grounding electrodes. 

C. The terms “connect” and “bond” are used interchangeably in this 
specification and have the same meaning. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 
electrical requirements and items that are common to more than one 
section of Division 26.  

B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 
(600 VOLTS AND BELOW): Low Voltage power and lighting wiring. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 26 05 11, REQUIREMENTS FOR 
ELECTRICAL INSTALLATIONS.  

B. Shop Drawings:  
1. Sufficient information, clearly presented, shall be included to 

determine compliance with drawings and specifications. 
2. Include the location of system grounding electrode connections 

and the routing of aboveground and underground grounding 
electrode conductors.  

C. Test Reports: Provide certified test reports of ground resistance.  

D. Certifications: Two weeks prior to final inspection, submit four 
copies of the following to the Resident Engineer: 
1. Certification that the materials and installation is in 

accordance with the drawings and specifications. 
2. Certification, by the Contractor, that the complete installation 

has been properly installed and tested.  

26 05 26 - 1 
 



PROJECT NO. 618-13-130 
Design Air Handling Units, Phase 2 

08-08-2014 
 

1.4 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 the 
basic designation only.  

B. American Society for Testing and Materials (ASTM): 
1. B1-2001 Standard Specification for Hard-Drawn Copper Wire 
2. B8-2004 Standard Specification for Concentric-Lay-Stranded  

  Copper Conductors, Hard, Medium-Hard, or Soft 

C. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 
1. 81-1983 IEEE Guide for Measuring Earth Resistivity, Ground  

  Impedance, and Earth Surface Potentials of a Ground  
  System 

D. C. National Fire Protection Association (NFPA):  
1. 70-2014 National Electrical Code (NEC)  
2. 99-2005 Health Care Facilities 

E. D. Underwriters Laboratories, Inc. (UL):  
1. 44-2005  Thermoset-Insulated Wires and Cables 
2. 83-2003  Thermoplastic-Insulated Wires and Cables 
3. 467-2004  Grounding and Bonding Equipment  
4. 486A-486B-2003  Wire Connectors  

PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be UL 83 insulated stranded 
copper, except that sizes 10 AWG and smaller shall be solid copper. 
Insulation color shall be continuous green for all equipment grounding 
conductors, except that wire sizes 4 AWG and larger shall be permitted 
to be identified per NEC. 

B. Bonding conductors shall be ASTM B8 bare stranded copper, except that 
sizes 10 AWG and smaller shall be ASTM B1 solid bare copper wire.  

C. Electrical System Grounding: Conductor sizes shall not be less than 
what is shown on the drawings and not less than required by the NEC, 
whichever is greater.  
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2.2 GROUNDING ELECTRODES (NOT USED) 

2.3 TELECOMMUNICATION GROUNDING (NOT USED) 

2.4 SPLICES AND TERMINATION COMPONENTS 

A. Components shall meet or exceed UL 467 and be clearly marked with the 
manufacturer, catalog number, and permitted conductor size(s). 

2.5 GROUND CONNECTIONS 

A. Above Grade: 
1. Bonding Jumpers: compression type connectors, using zinc-plated 

fasteners and external tooth lockwashers. 
2. Ground Busbars: Two-hole compression type lugs using tin-plated 

copper or copper alloy bolts and nuts. 
3. Rack and Cabinet Ground Bars: one-hole compression-type lugs 

using zinc-plated or copper alloy fasteners. 

2.6 EQUIPMENT RACK AND CABINET GROUND BARS (NOT USED) 

2.7 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 
screw lug-type terminal blocks. 

2.8 SPLICE CASE GROUND ACCESSORIES 

A. Splice case grounding and bonding accessories shall be supplied by the 
splice case manufacturer when available. Otherwise, use 6 AWG 
insulated ground wire with shield bonding connectors. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Ground in accordance with the NEC, as shown on drawings, and as 
hereinafter specified.  

B. System Grounding:  
1. Secondary service neutrals: Ground at the supply side of the 

secondary disconnecting means and at the related transformers.  

C. Equipment Grounding: Metallic structures (including ductwork and 
building steel), enclosures, raceways, junction boxes, outlet boxes, 
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cabinets, machine frames, and other conductive items in close 
proximity with electrical circuits shall be bonded and grounded.  

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

A. Make grounding connections, which are buried or otherwise normally 
inaccessible (except connections for which periodic testing access is 
required) by exothermic weld. 

3.3 SECONDARY EQUIPMENT AND CIRCUITS  

A. Main Bonding Jumper: Bond the secondary service neutral to the ground 
bus in the service equipment.  

B. Metallic Piping, Building Steel, and Supplemental Electrode(s):  
1. Provide a grounding electrode conductor sized per NEC between the 

service equipment ground bus and all metallic water and gas pipe 
systems, building steel, and supplemental or made electrodes. 
Jumper insulating joints in the metallic piping. All connections 
to electrodes shall be made with fittings that conform to UL 467. 

2. Provide a supplemental ground electrode and bond to the grounding 
electrode system.  

C. Conduit Systems: 
1. Ground all metallic conduit systems. All metallic conduit systems 

shall contain an equipment grounding conductor.  
2. Non-metallic conduit systems shall contain an equipment grounding 

conductor, except that non-metallic feeder conduits which carry a 
grounded conductor from exterior transformers to interior or 
building-mounted service entrance equipment need not contain an 
equipment grounding conductor. 

3. Conduit containing only a grounding conductor, and which is 
provided for mechanical protection of the conductor, shall be 
bonded to that conductor at the entrance and exit from the 
conduit.  

D. Feeders and Branch Circuits: Install equipment grounding conductors 
with all feeders and power and lighting branch circuits.  

E. 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.  

3. Provide ground bars in panelboards, bolted to the housing, with 
sufficient lugs to terminate the equipment grounding conductors.  

F. Motors and Starters: Provide lugs in motor terminal box and starter 
housing or motor control center compartment to terminate equipment 
grounding conductors.  
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G. Ground lighting fixtures to the equipment grounding conductor of the 
wiring system when the green ground is provided; otherwise, ground the 
fixtures through the conduit systems. 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.  

H. Fixed electrical appliances and equipment shall be provided with a 
ground lug for termination of the equipment grounding conductor.  

I. Panelboard Bonding: The equipment grounding terminal buses of the 
normal and essential branch circuit panelboards serving the same 
individual patient vicinity shall be bonded together with an insulated 
continuous copper conductor not less than 16 mm² (10 AWG). These 
conductors shall be installed in rigid metal conduit.  

3.4 BONDING STRAPS AND JUMPERS   

A. Install in locations accessible for inspection and maintenance, except 
where routed through short lengths of conduit. 

B. Bonding to Structure:  Bond straps directly to basic structure, taking 
care not to penetrate any adjacent parts. 

C. Bonding to Equipment Mounted on Vibration Isolation Hangers and 
Supports:  Install so vibration is not transmitted to rigidly mounted 
equipment. 

D. Use exothermic-welded connectors for outdoor locations, but if a 
disconnect-type connection is required, use a bolted clamp. 

3.5 BONDING INTERIOR METAL DUCTS (NOT USED) 

3.6 CORROSION INHIBITORS 

A. When making ground and ground bonding connections, apply a corrosion 
inhibitor to all contact surfaces.  Use corrosion inhibitor 
appropriate for protecting a connection between the metals used. 

3.7 CONDUCTIVE PIPING  

A. Bond all conductive piping systems, interior and exterior, to the 
building to the grounding electrode system. Bonding connections shall 
be made as close as practical to the equipment ground bus.  

3.8 ELECTRICAL ROOM GROUNDING(NOT USED) 

3.9 WIREWAY GROUNDING 

A. Ground and Bond Metallic Wireway Systems as follows: 
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1. Bond the metallic structures of wireway to provide 100 percent 
electrical continuity throughout the wireway system by connecting 
a 6 AWG bonding jumper at all intermediate metallic enclosures 
and across all section junctions. 

2. Install insulated 6 AWG bonding jumpers between the wireway 
system bonded as required in paragraph 1 above, and the closest 
building ground at each end and approximately every 50 feet. 

3. Use insulated 6 AWG bonding jumpers to ground or bond metallic 
wireway at each end at all intermediate metallic enclosures and 
cross all section junctions. 

4. Use insulated 6 AWG bonding jumpers to ground cable tray to 
column-mounted building ground plates (pads) at each end and 
approximately every 45 feet. 

3.10 COMMUNICATIONS SYSTEMS (NOT USED) 

3.11 CIRCUITS OPERATING AT LESS THAN 50 VOLTS 

A. Circuits operating at less than 50 volts shall be grounded in 
accordance with NEC articles 720 and 725. 

3.12 FIRE PROTECTIVE SIGNALING SYSTEMS 

A. Fire protective signaling systems shall be grounded in accordance with 
NEC article 760. 

3.13 FIELD QUALITY CONTROL 

A. Perform Code required tests and inspections and prepare test reports. 
 

 

- - - E N D - - - 
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SECTION 26 05 33 
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, 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. 

C.  For typical branch circuits use wireway or EMT as far as possible. 

 Flexible metal conduit is to be used only where necessary  

1.2 RELATED WORK  

A. Section 06 10 00, ROUGH CARPENTRY:  Mounting board for telephone closets 
B. Section 07 60 00, FLASHING AND SHEETMETAL:  Fabrications for the 

deflection of water away from the building envelope at penetrations. 

C. Section 07 84 00, FIRESTOPPING:  Sealing around penetrations to maintain 
the integrity of fire rated construction. 

D. Section 07 92 00, JOINT SEALANTS:  Sealing around conduit penetrations 
through the building envelope to prevent moisture migration into the 

building. 

E. Section 09 91 00, PAINTING:  Identification and painting of conduit and 
other devices. 

F. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:  General 
electrical requirements and items that are common to more than one 

section of Division 26. 

G. 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. 

H. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION:  Underground 
conduits. 

I. Section 31 20 00, EARTHWORK:  Bedding of conduits. 
1.3 QUALITY ASSURANCE 

 Refer to paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

 In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS, furnish the following: 

A. Shop Drawings: 

1. Size and location of main feeders;  
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2. Size and location of panels and pull boxes 

3. Layout of required conduit penetrations through structural elements. 

4. Submit the following data for approval: 

 a.  Raceway types and sizes 

 b.  Conduit bodies, connectors, and fittings. 

 c.  Junction and pull boxes, types, and sizes. 

B. Certification:  Two weeks prior to final inspection, submit the 

following: 

 1.  Certification by the manufacturer 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 the basic 

designation only. 

B. American Nationial 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): 

70-2014.................National Electrical Code (NEC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05....................Flexible Metal Conduit  

5-11....................Surface Metal Raceway and Fittings 

6-07....................Rigid Metal Conduit 

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.................Fittings for Cable and Conduit 

514C-07.................Nonmetallic Outlet Boxes, Flush-Device Boxes and 

Covers  

651-11..................Schedule 40 and 80 Rigid PVC Conduit 

651A-11.................Type EB and A Rigid PVC Conduit and HDPE Conduit 

797-07..................Electrical Metallic Tubing 

1242-06.................Intermediate Metal Conduit 

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 

(1/2 inch) unless otherwise shown. Where permitted by the NEC, 13 mm 

(1/2 inch) flexible conduit may be used for tap connections to recessed 

lighting fixtures. 

B. Conduit:  

1. Rigid galvanized steel: Shall Conform to UL 6, ANSI C80.1. 

2. Rigid aluminum: Shall Conform to UL 6A, ANSI C80.5.  

3. Rigid intermediate steel conduit (IMC): Shall Conform to UL 1242, 

ANSI C80.6. 

4. Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI 

C80.3. Maximum size not to exceed 105 mm (4 inch) and shall be 

permitted only with cable rated 600 volts or less. 

5. Flexible galvanized steel 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 IMC conduit fittings:  

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 
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b. Standard threaded couplings, locknuts, bushings, 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. Tightening of set screws with 

pliers is prohibited. 

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. Rigid aluminum conduit fittings: 

a. Standard threaded couplings, locknuts, bushings, and elbows: 

Malleable iron, steel or aluminum alloy materials; Zinc or cadmium 

plate iron or steel fittings. Aluminum fittings containing more 

than 0.4 percent copper are prohibited. 

b. Locknuts and bushings: As specified for rigid steel and IMC 

conduit. 

c. Set screw fittings: Not permitted for use with aluminum conduit. 

3. Electrical metallic tubing fittings:  

a. Fittings shall meet the requirements of UL 514B, ANSI C80.3,and 

NEMA FB1. 

b. Only steel or malleable iron materials are acceptable. 

c. Couplings and connectors:  

1) Compression:  Concrete tight and rain tight, with connectors 
having insulated throats.  Gland and ring compression type 

couplings and connectors.  

2) Setscrew:  Use set screw type couplings of case-hardened steel 
with hex-head and cup point to firmly seat in wall of conduit 

for positive grounding. 

d. Indent type connectors or couplings are prohibited. 

26 05 33 - 4 



PROJECT NO. 618-13-130 
Design Air Handling Units, Phase 2 

08-08-2014 
 

e. Die-cast or pressure-cast zinc-alloy fittings or fittings made of 

"pot metal" are prohibited. 

4. Flexible steel conduit fittings: 

a. Conform to UL 514B. Only steel or malleable iron materials are 

acceptable. 

b. Clamp type, with insulated throat. 

5. Liquid-tight flexible metal conduit fittings: 

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Only steel or malleable iron materials are acceptable. 

c. Fittings must incorporate a threaded grounding cone, a steel or 

plastic compression ring, and a gland for tightening. Connectors 

shall have insulated throats. 

6. Direct burial plastic conduit fittings:  

a. Fittings shall meet the requirements of UL 514C and NEMA TC3. 

7. 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. 

8. Expansion and deflection couplings: 

a. Conform to UL 467 and UL 514B. 

b. Accommodate, 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 fault currents in accordance with UL 467, 

and the NEC code tables for equipment ground 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 by 38 mm 

(1-1/2 by 1-1/2 inch), 12 gage steel, cold formed, lipped channels; 

with not less than 9 mm (3/8 inch) diameter steel hanger rods. 

4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields, 

or machine bolt expansion. 
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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 otherwise shown. 

4. Flush mounted wall or ceiling boxes shall be installed with raised 

covers so that front face of raised cover is flush with the wall.  

For single gang applications, ‘box-to-stud mounting bracket with 

device cover’ are NOT allowed. 

5. Surface mounted wall or ceiling boxes shall be installed with surface 

style flat or raised covers. 

F. Wireways: Equip with hinged covers, except where removable covers are 
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. Locate holes in advance where they are proposed in the structural 

sections such as ribs or beams. Obtain the approval of the VA Project 

Manager prior to drilling through structural sections. 

2. Cut holes through concrete and masonry in new and existing structures 

with a diamond core drill or concrete saw. Pneumatic hammer, impact 

electric, hand or manual hammer type drills are not allowed, except 

where permitted by the VA Project Manager as required by limited 

working space. 

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. INTERSTITIAL FLOOR PENETRATION: 

1.   When conduits are to be run through the interstitial deck they must 

be installed as shown in Image 3.1.B.1 at the end of this 

specification. 

3.2 INSTALLATION, GENERAL 

A. In accordance with UL, NEC, NEMA, as shown on drawings, and as specified 

herein. 
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B. Essential (Emergency) raceway systems shall be entirely independent of 

other raceway systems, except where specifically "accepted" by NEC 

Article 517. 

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 undamaged material. 

4. Assure conduit installation does not encroach into the ceiling height 

head room, walkways, or doorways. 

5. Cut square with a hacksaw, ream, remove burrs, and draw up tight. 

6. Independently support conduit at 8’0” on center. Do not use other 

supports i.e., (suspended ceilings, suspended ceiling supporting 

members, lighting fixtures, conduits, mechanical piping, or 

mechanical ducts). 

7. Support within 300 mm (1 foot) of changes of direction, and within 

300 mm (1 foot) of each enclosure to which connected. 

8. Close ends of empty conduit with plugs or caps at the rough-in stage 

to prevent entry of debris, until wires are pulled in. 

9. Conduit installations under fume and vent hoods are prohibited. 

10. Secure conduits to cabinets, junction boxes, pull boxes and outlet 

boxes with bonding type locknuts. For rigid 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. 

11. Do not use aluminum conduits in wet locations. 

12. Conduit bodies shall only be used for changes in direction, and shall 

not contain splices. 

13. Flashing of penetrations of the roof membrane is specified in Section 

07 60 00, FLASHING AND SHEET METAL. 

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: 
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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 VA Project Manager. 

3.  All J-Boxes shall be labeled with the circuit numbers and panel 

numbers. 

F. FIRESTOPPING systems or devices used for penetrations by plastic pipe or 

conduits, unenclosed cables, or other non-metallic materials shall have 

following properties: 

1. Classified for use with the particular type of penetrating material 
used. 

2. Penetrations containing loose electrical cables, computer data 
cables, and communications cables protected using FIRESTOPPING 

systems that allow unrestricted cable changes without damage to the 

seal. 

3. Intumescent products which would expand to seal the opening and act 
as fire, smoke, toxic fumes, and, water sealant. 

4. Maximum flame spread of 25 and smoke development of 50 when tested in 
   accordance with ASTM E84. 

5. FM, UL, or WH rated or tested by an approved laboratory in accordance 
   with ASTM E814. 

G. Waterproofing systems or devices used for penetrations by plastic pipe 

or conduits, unenclosed cables, or other non-metallic materials shall be 

nonabsorbent to water and gas, and capable of remaining resilient at 

temperatures down to minus 32° C (minus 26° F). Provide products with 

low compression set and of size and shape to provide a secondary seal, 

to control sealant depth, and otherwise contribute to optimum sealant 

performance. 

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 when the following 

occurs: 

a. Where shown on the structural drawings. 

b. As approved by the COTR prior to construction, and after submittal 

of drawing showing location, size, and position of each 

penetration. 
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4. Installation of conduit in concrete that is less than 75 mm (3 

inches) thick is prohibited. 

a. Conduit outside diameter larger than 1/3 of the slab thickness is 

prohibited. 

b. Space between conduits in slabs: Approximately six conduit 

diameters apart, except 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 (3/4 inch) of concrete around the 

conduits. 

5. Make couplings and connections watertight. Use thread compounds that 

are UL approved conductive type to insure low resistance ground 

continuity through the conduits. Tightening set screws with pliers is 

prohibited. 

B. Furred or Suspended Ceilings and in Walls: 

1. Conduit for conductors above 600 volts: 

a. Rigid steel or rigid aluminum. 

b. Aluminum conduit mixed indiscriminately with other types in the 

same system is prohibited. 

2. Conduit for conductors 600 volts and below: 

a. Rigid steel, IMC, rigid aluminum, or EMT. Different type conduits 

mixed indiscriminately 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 1800 

mm (six feet) of flexible metal conduit extending from a junction box 

to the fixture.  NO ‘Daisy Chaining’ light fixtures. 

5. Tightening setscrews with pliers is prohibited. 

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on the drawings, exposed conduit is only 

permitted in mechanical and electrical rooms. 

B. Conduit for conductors above 600 volts: 

1. Rigid steel or rigid aluminum.  

2. Aluminum conduit mixed indiscriminately with other types in the same 

system is prohibited. 

C. Conduit for Conductors 600 volts and below: 

1. Rigid steel, IMC, rigid aluminum, or EMT. Different type of conduits 

mixed indiscriminately in the system is prohibited. 

D. Align and run conduit parallel or perpendicular to the building lines. 

E. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 
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F. Support horizontal or vertical runs at not over 2400 mm (eight foot) 

intervals. 

G. Surface metal raceways: Use only where shown. 

H. Painting: 

1.  Paint exposed conduit as specified in Section 09 91 00, PAINTING. 

2.  Paint all conduits containing cables rated over 600V safety orange. 

 Refer to Section 09 91 00, PAINTING for preparation, paint type, and 

exact color.  In addition, paint legends, using 50mm (2-inch) high 

black numerals and letters, showing the cable voltage rating.  

Provide legends where conduits pass through walls and floors at 

maximum 6m (20-feet) intervals in between.   

3.5 DIRECT BURIAL INSTALLATION (NOT USED) 

3.6 HAZARDOUS LOCATIONS 

A. Use rigid steel conduit only, notwithstanding requirements otherwise 

specified in this or other sections of these specifications. 

B. Install UL approved sealing fittings, that prevent passage of explosive 

vapors, in hazardous areas equipped with explosive proof lighting 

fixtures, switches, and receptacles, as required by the NEC. 

3.7 WET OR DAMP LOCATIONS 

A. Unless otherwise shown, use conduits of rigid steel or IMC. 

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. Unless otherwise shown, use rigid steel or IMC conduit within 1500 mm (5 

feet) of the exterior and below concrete building slabs in contact with 

soil, gravel, or vapor barriers. Conduit shall include an outer factory 

coating of .5 mm (20 mil) bonded PVC or field coat with asphaltum before 

installation. After installation, completely coat damaged areas of 

coating. 

D.  Conduit run on roof shall be supported with integral galvanized lipped 

steel channel, attached to UV-inhibited polycarbonate or polypropylene 

blocks every 2.4M (8-feet) with 9mm (3.8-inch galvanized threaded rods, 

square washer and locknut.  Conduits shall be attached to steel channel 

with conduit clamps. 

3.8 MOTORS AND VIBRATING EQUIPMENT 

A. Use flexible metal conduit for connections to motors and other 

electrical equipment subject to movement, vibration, misalignment, 

cramped quarters, or noise transmission.  
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B. Provide liquid-tight flexible metal conduit for installation in exterior 

locations, moisture or humidity-laden atmosphere, corrosive atmosphere, 

water or spray wash-down operations, inside (air stream) of HVAC units, 

and locations subject to seepage or dripping of oil, grease or water. 

Provide a green ground wire with flexible metal conduit. 

3.9 EXPANSION JOINTS 

A. Conduits 75 mm (3 inches) 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 inches) with junction boxes on 

both sides of the expansion joint. Connect conduits to junction boxes 

with sufficient slack of flexible conduit to produce 125 mm (5 inch) 

vertical drop midway between the ends. Flexible conduit shall have a 

copper green ground bonding jumper installed. In lieu of this flexible 

conduit, expansion and deflection couplings as specified above for 375 

mm (15 inches) and larger conduits are acceptable. 

C. Install expansion and deflection couplings where shown.  

3.10 CONDUIT SUPPORTS, INSTALLATION  

A. Safe working load shall not exceed 1/4 of proof test load of fastening 

devices. 

B. Use pipe straps or individual conduit hangers for supporting individual 

conduits. Maximum distance between supports is 2.5 m (8 foot) on center. 

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 90 kg (200 

pounds). 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 (1/4 inch) bolt size 

and not less than 28 mm (1-1/8 inch) embedment. 

b. Power set fasteners not less than 6 mm (1/4 inch) diameter with 

depth of penetration not less than 75 mm (3 inches). 

c. Use vibration and shock resistant anchors and fasteners for 

attaching to concrete ceilings. 

F. Hollow Masonry: Toggle bolts are permitted.  
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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. 

3.11 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush mounted. 

2. Provide raised covers for boxes to suit the wall or ceiling, 

construction and finish. 

B. In addition to boxes shown, install additional boxes where needed to 

prevent damage to cables and wires during pulling in operations.  

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 and plug unused openings. Use threaded 

plugs for cast metal boxes and snap-in metal covers for sheet metal 

boxes. 

E. Outlet boxes in the same wall mounted back-to-back are prohibited.  

F. Minimum size of outlet boxes for ground fault interrupter (GFI) 

receptacles is 100 mm (4 inches) square by 55 mm (2-1/8 inches) deep, 

with device covers for the wall material and thickness involved. 

G. Stencil or install phenolic nameplates on covers of the boxes identified 

on riser diagrams; for example "Sub 4 Bkr #4”.  

H. On all Branch Circuit junction box covers, identify the circuits with 

black marker. 

3.12 MODULAR FURNITURE FEED (NOT USED) 

- - - THE REST OF THIS PAGE INTENTIONALLY LEFT BLANK - - - 
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SECTION 26 05 53 

  IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Electrical identification requirements. 

B. Identification nameplates and labels. 

C. Wire and cable markers. 

D. Voltage markers. 

E. Floor marking tape and floor clearance markers. 

1.2 RELATED REQUIREMENTS 

A. Section 09 91 00 - Painting. 

B. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables 

(600 Volts and Below):  Color coding for power conductors and cables 

600 V and less; vinyl color coding electrical tape. 

C. Section 26 27 26 - Wiring Devices:  Device and wall plate finishes; 

factory pre-marked wall plates. 

1.3 REFERENCE STANDARDS 

A. NFPA 70 - National Electrical Code; National Fire Protection 

Association; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements. 

B. NFPA 70E - Standard for Electrical Safety in the Workplace; 2009. 

1.4 SUBMITTALS 

A. See Section 01 33 23 - Shop Drawings, Product Data, and Samples. 

B. Submit all product data and samples concurrently. 

C. Product Data:  Provide manufacturer's standard catalog pages and data 

sheets for: 

1. Cable and Wire Markers. 

2. Voltage Markers, indicate size and text height. 

3. Floor Markings. 

D. Samples: 

1. Identification Nameplates:  One of each type and color specified. 

2. Identification Labels:  One of each type and color specified. 

3. Cable and Wire Markers. 
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PART 2 - PRODUCTS 

2.1 IDENTIFICATION REQUIREMENTS 

A. Existing Work:  Unless specifically excluded, identify existing 

elements to remain that are not already identified in accordance with 

specified requirements. 

B. Identification for Equipment: 

1. Use identification nameplate to identify each piece of electrical 

distribution and control equipment and associated sections, 

compartments, and components. 

a. Panelboards: 

1) Equipment identification nameplate: 

(a) Include equipment identification name. 

(b) Include voltage and phase. 

(c) Include ampere interrupting capacity (AIC) or short 

circuit current rating (SCCR). 

(d) Include power source and circuit number. Include 

location when not within sight of equipment. 

2) Identify main overcurrent protective device. Use 

identification label for panelboards with a door. For power 

distribution panelboards without a door, use identification 

nameplate. 

3) Use typewritten circuit directory to identify load(s) 

served for panelboards with a door. Circuit directory shall 

be installed in the appropriate panelboard sleeve.  

Identify spares and spaces. 

4) For power distribution panelboards without a door, use 

identification nameplate to identify load(s) served for 

each branch device. Identify spares and spaces. 

5) For disconnecting means, use identification nameplate to 

indicate description and power source; i.e. 

STEAM PRESS AGITATOR 402-7-6A9 

SOURCE MCC-7A6 

6) Use identification label inside door of fusible switch 

assemblies to identify fuse class installed. 

7) Field Painting:  Provide field painting to match existing 

Government installations.  In 1” block lettering, paint the 

panelboard system voltage, configuration, and feeder 
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conductor sizes in black or red respective to normal or 

emergency power.  This shall be on the outside of the 

cover. 

(a) Exceptions:  do not use the term “EMERGENCY”.  Use 

terms: 

 “EMERGENCY – LIFE SAFETY”; and 

 “EMERGENCY – CRITICAL” 

2. Emergency System Equipment: 

a. Use identification nameplate or voltage marker to identify 

emergency system equipment in accordance with NFPA 70. 

b. Use identification nameplate at each piece of service equipment 

to identify type and location of on-site emergency power 

sources.  

3. Fire Alarm Equipment: 

a. Comply with Section 28 31 00 Fire Detection and Alarm. 

b. Use identification nameplate to identify fire alarm control 

equipment. 

c. Use identification nameplate to identify fire alarm power 

supplies. 

d. Include equipment identification name. 

e. Include power source and circuit number. Include location. 

4. Arc Flash Hazard Warning Labels:  Use warning labels to identify 

arc flash hazards for electrical equipment, such as panelboards, 

and industrial control panels that are likely to require 

examination, adjustment, servicing, or maintenance while 

energized. 

a. Legend:  Provide custom legend in accordance with NFPA 70E 

based on equipment-specific data: 

1) Include orange header that reads "WARNING" where calculated 

incident energy is less than 40 calories per square cm. 

(a) Include the text "Arc Flash and Shock Hazard; 

Appropriate PPE Required" beneath header. 

2) Include red header that reads "DANGER" where calculated 

incident energy is 40 calories per square cm or greater. 

(a) Include the text "NO SAFE PPE EXISTS ENERGIZED WORK 

PROHIBITED" beneath header. 

3) Include the following information: 

26 05 53 - 3 



PROJECT NO. 618-13-130 
Design Air Handling Units, Phase 2 

08-08-2014 
 

(a) Available fault current:  Initial RMS 3 Phase bolted 

fault. 

(1) Worst case scenario (High Isc). 

(b) Arc flash protection boundary. 

(c) Incident energy:  Minimum arc rating. 

(d) Hazard/risk category. 

(e) PPE (personnel protective equipment) requirements. 

(f) Nominal voltage. 

(g) Shock hazard boundaries: 

(1) Limited approach boundary. 

(2) Restricted approach boundary. 

(3) Prohibited approach boundary. 

(h) Equipment identification. 

(i) Date calculations were performed. 

b. At locations where a new panel replaces an existing panel; 

existing feeder and source remains in original state:  Populate 

values on labels to match existing label. 

c. Images of Existing Labels: 
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5. 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 (starters), 

fused and non-fused safety switches, automatic transfer switches, 

separately enclosed circuit breakers, individual breakers and 

controllers in switchboards, switchgear and motor control 

assemblies, control devices and other significant equipment. 

C. Identification for Conductors and Cables: 

1. Color Coding for Power Conductors 600 V and Less:  Comply with 

Section 26 05 21. 

2. Use identification nameplate or identification label to identify 

color code for ungrounded and grounded power conductors inside 

door or enclosure at each piece of feeder or branch-circuit 

distribution equipment when premises has feeders or branch 

circuits served by more than one nominal voltage system. 

3. Use wire and cable markers to identify circuit number or other 

designation indicated for power, control, and instrumentation 

conductors and cables at the following locations: 

a. At each source and load connection. 

b. Within boxes. 

D. Identification for Conduit: 

1. Definitions: 

a. Accessible spaces:  Spaces above accessible ceiling tile, 

spaces with access panels, accessible void spaces, accessible 

attic spaces. 

b. Finished spaces:  Normally occupied spaces that are not defined 

as unfinished spaces. 

c. Unfinished spaces:  Mechanical rooms, shop spaces, bulk 

storage, shell space for future construction. 

d. Concealed:  Not visible from within a finished space. 
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e. Exposed:  Surface installed, visible. 

2. Use color-coded conduits to identify different systems. 

a. Fire alarm system:  RED 

b. BAS:  GREEN 

c. 13,800 volt electrical:  ORANGE 

3. Use identification labels or plastic marker tags to identify spare 

conduits at each end. Identify purpose and termination location. 

E. Identification for Boxes: 

1. Use voltage markers to identify highest voltage present. 

2. Use identification labels to identify circuits enclosed. 

F. Identification for Devices: 

1. Use identification label to identify fire alarm devices.  Comply 

with Section 28 31 00 Fire Detection and Alarm. 

2. Wiring Device and Wall plate Finishes:  Comply with Section 26 27 

26. 

3. Use identification label to identify fire alarm system devices. 

4. Use identification label to identify receptacles protected by 

upstream GFI protection, where permitted.  

G. Identification for Luminaires: Use permanent red dot on luminaire 

frame to identify luminaires connected to emergency power system. 

H. Identification for lighting circuit load transfer switches: 

1. Lighting system load transfer switches automatically transfer 

selected lights from normal to life safety or critical branches of 

the essential electrical system when the devices sense loss of 

normal power. These load transfer switches also bypass local 

switching when the device senses loss of normal power. 

2. Provide identification labels on transfer devices to indicate 

“THIS DEVICE IS CONNECTED TO MORE THAN ONE SOURCE. NORMAL: 

PANELBOARD ______   EMERGENCY: _______.” Identify warning label 

with normal and emergency panelboard and circuit information. 

2.2 IDENTIFICATION NAMEPLATES AND LABELS 

A. Identification Nameplates: 

1. Materials: 

a. Indoor Clean, Dry Locations:  Use plastic nameplates. 

b. Outdoor Locations:  Use plastic, stainless steel, or aluminum 

nameplates suitable for exterior use. 
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2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or 

electrically non-conductive phenolic with beveled edges; minimum 

thickness of 1/16 inch; engraved text. 

3. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch; 

engraved or laser-etched text. 

4. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; 

engraved or laser-etched text. 

5. Text height:  3/16 inches minimum. 

6. Mounting Holes for Mechanical Fasteners:  Two, centered on sides 

for sizes up to 1 inch high; Four, located at corners for larger 

sizes. 

B. Identification Labels: 

1. Materials:  Use self-adhesive laminated plastic labels; UV, 

chemical, water, heat, and abrasion resistant. 

2. Text:  Use factory pre-printed or machine-printed text. Do not use 

handwritten text unless otherwise indicated. 

C. Format for Equipment Identification: 

1. Minimum Size:  1 inch by 2.5 inches. 

2. Legend: 

a. System designation where applicable: 

b. Equipment designation or other approved description. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height: 

a. System Designation:  1 inch. 

b. Equipment Designation:  1/2 inch. 

5. Color: 

a. Normal Power System:  White text on black background. 

b. Emergency Power System: 

1) Life Safety Branch:  White text on red background. 

2) Critical Branch:  White text on red background. 

3) Equipment Branch:  White text on red background. 

c. Fire Alarm System:  White text on red background. 

D. Format for General Information and Operating Instructions: 

1. Minimum Size:  1 inch by 2.5 inches. 

2. Legend:  Include information or instructions indicated or as 

required for proper and safe operation and maintenance. 

3. Text: All capitalized unless otherwise indicated. 
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4. Minimum Text Height:  1/4 inch. 

5. Color:  Black text on white background unless otherwise indicated. 

E. Format for Caution and Warning Messages: 

1. Minimum Size:  2 inches by 4 inches. 

2. Legend:  Include information or instructions indicated or as 

required for proper and safe operation and maintenance. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height:  1/2 inch. 

5. Color:  Black text on yellow background unless otherwise 

indicated. 

F. Format for Receptacle Identification: 

1. Minimum Size:  1/4 inch by 1.5 inches. 

2. Legend:  Power source and circuit number and/or other designation 

indicated. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height:  3/16 inch. 

5. Colors:  Refer to Section 26 27 26 WIRING DEVICES. 

G. Format for Control Device Identification: 

1. Minimum Size:  3/8 inch by 1.5 inches. 

2. Legend:  Load controlled and/or other designation indicated. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height:  3/16 inch. 

5. Color:  Refer to Section 26 27 26 WIRING DEVICES. 

2.3 WIRE AND CABLE MARKERS 

A. Markers for Branch Circuit Conductors and Cables:  Use wrap-around 

self-adhesive vinyl cloth, wrap-around self-adhesive vinyl self-

laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or 

vinyl split sleeve type markers suitable for the conductor or cable to 

be identified. 

B. Markers for Feeder Conductors and Cables:  Use metal tags on each 

circuit cables and wires to clearly designate their circuit 

identification and voltage. 

C. Markers for Conductor and Cable Bundles:  Use plastic marker tags 

secured by nylon cable ties. 

D. Legend:  Power source and circuit number or other designation 

indicated. 
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E. Text:  Use factory pre-printed or machine-printed text, all 

capitalized unless otherwise indicated. 

F. Minimum Text Height:  1/8 inch. 

G. Color:  Black text on white background unless otherwise indicated. 

2.4 VOLTAGE MARKERS 

A. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed 

self-adhesive vinyl or self-adhesive vinyl cloth type markers. 

B. Minimum Size: 

1. Markers for Pull Boxes:  1 1/8 by 4 1/2 inches. 

2. Markers for Junction Boxes:  1/2 by 2 1/4 inches. 

C. Legend: 

1. Markers for Voltage Identification:  Highest voltage present. 

2. Markers for System Identification: 

a. Emergency System - Life Safety Branch:  Text "LIFE SAFETY". 

b. Emergency System - Critical Branch:  Text "CRITICAL". 

c. Equipment System:  Text "EQUIPMENT". 

D. Color:  Black text on orange background unless otherwise indicated. 

2.5 FLOOR MARKINGS: NOT USED. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean surfaces to receive adhesive products according to 

manufacturer's instructions. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install identification products to be plainly visible for examination, 

adjustment, servicing, and maintenance. Unless otherwise indicated, 

locate products as follows: 

1. Surface-Mounted Equipment:  Enclosure front. 

2. Flush-Mounted Equipment:  Inside of equipment door. 

3. Free-Standing Equipment:  Enclosure front; also enclosure rear for 

equipment with rear access. 

4. Elevated Equipment:  Legible from the floor or working platform. 

5. Branch Devices:  Adjacent to device. 

6. Interior Components:  Legible from the point of access. 

7. Boxes:  Outside face of cover. 

8. Conductors and Cables:  Legible from the point of access. 

9. Devices:  Outside face of cover. 
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C. Install identification products centered, level, and parallel with 

lines of item being identified. 

D. Secure nameplates to exterior surfaces of enclosures using stainless 

steel screws and to interior surfaces using stainless steel screws. 

1. Do not use adhesives except where substrate cannot be penetrated. 

E. Install self-adhesive labels and markers to achieve maximum adhesion, 

with no bubbles or wrinkles and edges properly sealed. 

F. Install arc flash hazard warning labels on electrical equipment. 

1. Panelboards with a door:  Install on inside surface of door. 

2. Power distribution panels with a door:  Install inside panel near 

mains, visible with door open. 

3.3 FIELD QUALITY CONTROL 

A. Replace self-adhesive labels and markers that exhibit bubbles, 

wrinkles, curling or other signs of improper adhesion. 

- - - END - - - 
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SECTION 26 24 16 
PANELBOARDS 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installation, and connection of 

panelboards. 

1.2 RELATED WORK 

A. Section 09 91 00, PAINTING: Painting of panelboards. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: 

Requirements that apply to all sections of Division 26. 

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES: 

Low-voltage conductors.  

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. 

E. 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. Include electrical ratings, dimensions, mounting details, 

materials, required clearances, terminations, weight, circuit 

breakers, wiring and connection diagrams, accessories, and 

nameplate data. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, complete 

maintenance and operating manuals including technical data 

sheets, wiring diagrams, and information for ordering circuit 

breakers and replacement parts. 

1) Include schematic diagrams, with all terminals identified, 

matching terminal identification in the panelboards. 

2) Include information for testing, repair, troubleshooting, 

assembly, and disassembly. 
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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 panelboards conform to 

the requirements of the drawings and specifications. 

b. Certification by the Contractor that the panelboards 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):  

PB 1-11.................Panelboards  

250-08..................Enclosures for Electrical Equipment (1,000V 

Maximum) 

D. National Fire Protection Association (NFPA):  

70-14...................National Electrical Code (NEC) 

70E-12..................Standard for Electrical Safety in the Workplace 

E. Underwriters Laboratories, Inc. (UL):  

50-95...................Enclosures for Electrical Equipment  

67-09...................Panelboards 

489-09..................Molded Case Circuit Breakers and Circuit 

Breaker Enclosures 

 
PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Panelboards shall be in accordance with NEC, NEMA, UL, as specified, 

and as shown on the drawings.  

B. Utilize space in existing Panelboards for new devices. 

2.2 ENCLOSURES AND TRIMS(NOT USED)  

2.3 MOLDED CASE CIRCUIT BREAKERS  

A. Circuit breakers shall be per UL, NEC, as shown on the drawings, and as 

specified.  

B. Circuit breakers shall be bolt-on type. 
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C. Circuit breakers shall have minimum interrupting rating as required to 

withstand the available fault current, but not less than:   

1. 120/208 V Panelboard: 10,000 A symmetrical. 

2. 277/480 V Panelboard: 14,000 A symmetrical. 

D. Circuit breakers shall have automatic, trip free, non-adjustable, 

inverse time, and instantaneous magnetic trips for less than 400A 

frame. Circuit breakers with 400 A frames and above shall have magnetic 

trip, adjustable from 5x to 10x. 

E. Circuit breaker features shall be as follows: 

1. A rugged, integral housing of molded insulating material.  

2. Silver alloy contacts. 

3. Arc quenchers and phase barriers for each pole. 

4. Quick-make, quick-break, operating mechanisms. 

5. A trip element for each pole, thermal magnetic type with long time 

delay and instantaneous characteristics, a common trip bar for all 

poles and a single operator. 

6. Electrically and mechanically trip free. 

7. An operating handle which indicates closed, tripped, and open 

positions. 

8. An overload on one pole of a multi-pole breaker shall automatically 

cause all the poles of the breaker to open. 

9. Ground fault current interrupting breakers, shunt trip breakers, 

lighting control breakers (including accessories to switch line 

currents), or other accessory devices or functions shall be provided 

where shown on the drawings.  

10.For circuit breakers being added to existing panelboards, coordinate 

the breaker type with existing panelboards. Modify the panel 

directory accordingly. 

2.4 SURGE PROTECTIVE DEVICES (NOT USED) 

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. Locate panelboards so that the present and future conduits can be 

conveniently connected. 

C. Install a printed schedule of circuits in each panelboard after 

approval by the COR.  Schedules shall reflect final load descriptions, 

room numbers, and room names connected to each circuit breaker.  
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Schedules shall be printed on the panelboard directory cards and be 

installed in the appropriate panelboard sleeve. 

D. Provide blank cover for each unused circuit breaker mounting space. 

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 appropriate anchorage and required area clearances. 

d. Verify that circuit breaker sizes and types correspond to 

approved shop drawings. 

e. To verify tightness of accessible bolted electrical connections, 

use the calibrated torque-wrench method or perform thermographic 

survey after energization. 

f. Vacuum-clean enclosure interior.  Clean enclosure exterior. 

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks, settings, and tests, the 

Contractor shall demonstrate that the panelboards are in good operating 

condition and properly performing the intended function. 

 

 

---END--- 
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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 4 hard copies and one digital copy 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 submitted, submit updated maintenance and 

operating manuals two weeks prior to the final inspection. 
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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): 

70-14...................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. 

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. 
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3. All receptacles, new or existing, located in the Project Area shall 

be labeled with the panel and circuit number in a manner specified 

by the COTR. 

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 for normal power and red in color for 

emergency power.  

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: 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.  Ground fault interrupter shall 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. 

2.2 TOGGLE AND ROCKER SWITCHES 

A. Rocker switches are to be used throughout the campus unless otherwise 

noted.  They shall meet the minimum specifications as toggle switches 

below. 

B. Toggle switches, where used, 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 
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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 (NOT USED) 

2.4 WALL PLATES 

A. Wall plates for switches and receptacles shall be type 302 stainless 

steel.  Oversize plates are not acceptable.  

B. For receptacles or switches mounted adjacent to each other, wall plates 

shall be common for each group of receptacles or switches. 

C. In areas requiring tamperproof wiring devices, wall plates shall have 

tamperproof screws and beveled edges. 

D. All Receptacles shall be labeled with a ½” white label with lettering 

indicating panel and circuit number placed on the plate just above the 

top of the receptacle.  Use black lettering for normal power and red 

lettering for emergency power. 

2.5 SURFACE MULTIPLE-OUTLET ASSEMBLIES (NOT USED) 

2.6 POKE-THRU DEVICES (NOT USED) 

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 
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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. 

K. Install vertically mounted receptacles with the ground pin down.  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. 

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. 

---END--- 
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SECTION 26 29 11 
MOTOR STARTERS 

 
PART 1 - GENERAL  

1.1 DESCRIPTION 

 All motor starters and variable speed motor controllers, including 

installation and connection (whether furnished with the equipment 

specified in other Divisions or otherwise), shall meet these 

specifications. 

1.2 RELATED WORK 

A. Other sections which specify motor driven equipment, except elevator 

motor controllers. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements and items that are common to more than one 

Section 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. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS: 

B. Shop Drawings:  

1. Sufficient information, clearly presented, shall be included to 

determine compliance with drawings and specifications.  

2. Include electrical ratings, dimensions, weights, mounting details, 

materials, running over current protection, size of enclosure, over 

current protection, wiring diagrams, starting characteristics, 

interlocking and accessories.  

C. Manuals:  

1. Submit, simultaneously with the shop drawings, companion copies of 

complete maintenance and operating manuals, including technical data 

sheets, wiring diagrams and information for ordering replacement 

parts.  

a. Wiring diagrams shall have their terminals identified to 

facilitate installation, maintenance and operation.  

b. Wiring diagrams shall indicate internal wiring for each item of 

equipment and interconnections between the items of equipment.  

26 29 11 - 1 



PROJECT NO. 618-13-130 
Design Air Handling Units, Phase 2 

08-08-2014 
 

c. Elementary schematic diagrams shall be provided for clarity of 

operation. 

2. Two weeks prior to the project final inspection, submit four copies 

of the final updated maintenance and operating manual to the COR. 

D. Certification: Two weeks prior to final inspection, unless otherwise 

noted, submit four copies of the following certifications to the COR:  

1. Certification that the equipment has been properly installed, 

adjusted, and tested.  

2. Certification by the manufacturer that medium voltage motor 

controller(s) conforms to the requirements of the drawings and 

specifications. This certification must be furnished to the COR prior 

to shipping the controller(s) to the job site.  

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. Institute of Electrical and Electronic Engineers (IEEE): 

519.....................Recommended Practices and Requirements for 

Harmonic Control in Electrical Power Systems 

C37.90.1................Standard Surge Withstand Capability (SWC) Tests 

for Protective Relays and Relay Systems 

C. National Electrical Manufacturers Association (NEMA):  

ICS 1...................Industrial Control and Systems General 

Requirements 

ICS 1.1.................Safety Guidelines for the Application, 

Installation and Maintenance of Solid State 

Control 

ICS 2...................Industrial Control and Systems, Controllers, 

Contactors and Overload Relays Rated 600 Volts 

DC  

ICS 6...................Industrial Control and Systems Enclosures 

ICS 7...................Industrial Control and Systems Adjustable-Speed 

Drives 

ICS 7.1.................Safety Standards for Construction and Guide for 

Selection, Installation and Operation of 

Adjustable-Speed Drive Systems 

D. National Fire Protection Association (NFPA):  

70......................National Electrical Code (NEC)  

E. Underwriters Laboratories Inc. (UL):  
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508.....................Industrial Control Equipment 

PART 2 - PRODUCTS 

 
2.1 MOTOR STARTERS, GENERAL 

A. Shall be in accordance with the requirements of the IEEE, NEC, NEMA (ICS 

1, ICS 1.1, ICS 2, ICS 6, ICS 7 and ICS 7.1) and UL. 

B. Shall have the following features:  

1. Separately enclosed unless part of another assembly. 

2. Circuit breakers and safety switches within the motor controller 

enclosures shall have external operating handles with lock-open 

padlocking provisions and shall indicate the ON and OFF positions. 

3. Motor control circuits:  

a. Shall operate at not more than 120 volts.  

b. Shall be grounded except as follows:  

1) Where isolated control circuits are shown.  

2) Where manufacturers of equipment assemblies recommend that the 

control circuits be isolated.  

c. Incorporate a separate, heavy duty, control transformer within 

each motor controller enclosure to provide the control voltage for 

each motor operating over 120 volts.  

d. Incorporate over current protection for both primary and secondary 

windings of the control power transformers in accordance with the 

NEC. 

4. Overload current protective devices:  

 a. Overload relay (solid state type). 

b. One for each pole.  

c. Manual reset on the door of each motor controller enclosure.  

d. Correctly sized for the associated motor's rated full load 

current. 

e. Check every motor controller after installation and verify that 

correct sizes of protective devices have been installed.  

f. Deliver four copies of a summarized list to the COR, which 

indicates and adequately identifies every motor controller 

installed. Include the catalog numbers for the correct sizes of 

protective devices for the motor controllers. 

5. Hand-Off-Automatic (H-O-A) switch is required unless specifically 

stated on the drawings as not required for a particular starter. H-O-

A switch is not required for manual motor starters.  

6. Incorporate into each control circuit a 120-volt, solid state time 

delay relay (ON delay), minimum adjustable range from 0.3 to 10 
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minutes, with transient protection. Time delay relay is not required 

where H-O-A switch is not required.  

7. Unless noted otherwise, equip with not less than two normally open 

and two normally closed auxiliary contacts.  Provide green run pilot 

lights and H-O-A control devices as indicated, operable at front of 

enclosure without opening enclosure.  Push buttons, selector 

switches, pilot lights, etc., shall be interchangeable.  

8. Enclosures: 

a. Shall be the NEMA types shown on the drawings for the motor 

controllers and shall be the NEMA types which are the most 

suitable for the environmental conditions where the motor 

controllers are being installed. 

b. Doors mechanically interlocked to prevent opening unless the 

breaker or switch within the enclosure is open.  Provision for 

padlock must be provided. 

c. Enclosures shall be primed and finish coated at the factory with 

the manufacturer’s prime coat and standard finish. 

C. Motor controllers incorporated with equipment assemblies shall also be 

designed for the specific requirements of the assemblies.  

D. Additional requirements for specific motor controllers, as indicated in 

other sections, shall also apply. 

E. Provide a disconnecting means or safety switch near and within sight of 

each motor.  Provide all wiring and conduit required to facilitate a 

complete installation. 

2.6 VARIABLE SPEED MOTOR CONTROLLERS 

A. Shall be in accordance with applicable portions of 2.1 above. 

B. Shall be solid state, micro processor-based with adjustable frequency 

and voltage, three phase output capable of driving standard NEMA B 

design, three phase alternating current induction motors at full rated 

speed. The drives shall utilize a full wave bridge design incorporating 

diode rectifier circuitry with pulse width modulation (PWM). Other 

control techniques are not acceptable. Silicon controlled rectifiers 

(SCR) shall not be used in the rectifying circuitry. The drives shall be 

designed to be used on variable torque loads and shall be capable of 

providing sufficient torque to allow the motor to break away from rest 

upon first application of power.  

C. Unit shall be capable of operating within voltage parameters of plus 10 

to minus 10 percent of line voltage, and be suitably rated for the full 

load amps of the maximum watts (HP) within its class. 

D. Controllers shall have the following features: 
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1. Isolated power for control circuits. 

2. Manually re-settable motor overload protection for each phase. 

3. Adjustable current limiting circuitry to provide soft motor starting. 

Maximum starting current shall not exceed 200 percent of motor full 

load current. 

4. Independent acceleration and deceleration time adjustment, manually 

adjustable from 2 to 30 seconds. (Set timers to the equipment 

manufacturer's recommended time in the above range.) 

5. Provide 4 to 20 ma current follower circuitry for interface with 

mechanical sensor devices. 

6. Automatic frequency adjustment from 20 Hz to 60 Hz.  

7. Provide circuitry to initiate an orderly shutdown when any of the 

conditions listed below occur. The controller shall not be damaged by 

any of these electrical disturbances and shall automatically restart 

when the conditions are corrected.  The drive shall be able to 

restart into a rotating motor operating in either the forward or 

reverse direction and matching that frequency. 

a. Incorrect phase sequence. 

b. Single phasing. 

c. Over voltage in excess of 10 percent. 

d. Under voltage in excess of 10 percent. 

e. Running over current above 110 percent (shall not automatically 

reset for this condition.) 

f. Instantaneous overcurrent above 150 percent (shall not 

automatically reset for this condition). 

g. Surge voltage in excess of 1000 volts. 

h. Short duration power outages of 12 cycles or less (i.e., 

distribution line switching, generator testing, and automatic 

transfer switch operations.)  

8. Provide automatic shutdown on receipt of a power transfer warning 

 signal from an automatic transfer switch. Controller shall 

 automatically restart motor after the power transfer. 

9. Automatic Reset/Restart:  Attempt three restarts after drive fault or 

on return of power after an interruption and before shutting down for 

manual reset or fault correction; adjustable delay time between 

restart attempts. 

10. Power-Interruption Protection:  To prevent motor from re-energizing 

 after a power interruption until motor has stopped, unless 

 "Bidirectional Autospeed Search" feature is available and engaged. 
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11. Bidirectional Autospeed Search:  Capable of starting VFC into 

rotating loads spinning in either direction and returning motor to 

set speed in proper direction, without causing damage to drive, 

motor, or load. 

F. Minimum efficiency shall be 95 percent at 100 percent speed and 

85percent at 50 percent speed. 

G. The displacement power factor of the controller shall not be less than 

95 percent under any speed or load condition. 

H. Controllers shall include a door interlocked fused safety disconnect 

switch or door interlocked circuit breaker switch which will disconnect 

all input power.  

I.  Controller shall include a 3% line reactor, and RFI/EMI filter. 

J. The following accessories are to be door mounted: 

1. AC Power on light.  

2. Ammeter (RMS motor current).  

3. HAND-OFF-AUTOMATIC switch.  

4. Manual speed control in HAND mode.  

5. System protection lights indicating that the system has shutdown and 

will not automatically restart. 

6. System protection light indicating that the system has shutdown but 

will restart when conditions return to normal.  

7. Manual variable speed controller by-pass switch. 

8. Diagnostic shutdown indicator lights for each shutdown condition.  

9. Provide two N.O. and two N.C. dry contacts rated 120 volts, 10 

amperes, 60 HZ for remote indication of the following:  

a. System shutdown with auto restart. 

b. System shutdown without auto restart. 

c. System running. 

10. Incorporate into each control circuit a 120-volt, time delay relay 

(ON delay), adjustable from 0.3-10 minutes, with transient 

protection. Provide transformer/s for the control circuit/s. 

11. Controller shall not add any current or voltage transients to the 

input AC power distribution system nor shall transients from other 

devices on the AC power distribution system affect the controller. 

Controllers shall be protected to comply with IEEE C37.90.1 and 

UL-508. Line noise and harmonic voltage distortion shall not exceed 

the values allowed by IEEE 519. 

K. Hardware and software to enable the BAS to monitor, control, and display 

controller status and alarms.  

L. Network Communications Ports:  Ethernet RS-422. 
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M. Embedded BAS Protocols for Network Communications:  As specified in 

Division 22. 

N. Bypass Operation:  Manually transfers motor between power converter 

output and bypass circuit, manually, automatically, or both.  Unit is 

capable of stable operation (starting, stopping, and running) with motor 

completely disconnected from power converter.  Transfer between power 

converter and bypass contactor and retransfer shall only be allowed with 

the motor at zero speed. 

O. Bypass Controller:  Provide contactor-style bypass, arranged to isolate 

the power converter input and output and permit safe testing of the 

power converter, both energized and de-energized, while motor is 

operating in bypass mode.  Motor overload protection shall be provided. 

1. Bypass Contactor:  Load-break NEMA-rated contactor. 

2. Input and Output Isolating Contactors:  Non-load-break, NEMA-rated 

contactors. 

3. Isolating Switch:  Non-load-break switch arranged to isolate power 

converter and permit safe troubleshooting and testing of the power 

converter, both energized and de-energized, while motor is operating 

in bypass mode; pad-lockable, door-mounted handle mechanism. 

 
PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Install motor control equipment in accordance with manufacturer’s 

recommendations, the NEC, NEMA and as shown on the drawings. 

B. Furnish and install heater elements in motor starters and to match the 

installed motor characteristics.  Submit a list of all motors listing 

motor nameplate rating and heater element installed. 

C. Motor Data:  Provide neatly-typed label inside each motor starter 

enclosure door identifying motor served, nameplate horsepower, full load 

amperes, code letter, service factor, voltage/phase rating and heater 

element installed. 

D. Connect hand-off auto selector switches so that automatic control only is 

by-passed in "manual" position and any safety controls are not by-passed. 

E. Examine control diagrams indicated before ordering motor controllers.  

Should conflicting data exist in specifications, drawings and diagrams, 

request corrected data prior to placing orders. 

3.2 ADJUSTING 

A. Set field-adjustable switches, auxiliary relays, time-delay relays, 

timers, and overload-relay pickup and trip ranges. 

B. Adjust overload-relay heaters or settings if power factor correction 

capacitors are connected to the load side of the overload relays. 
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C. Adjust trip settings of MCPs and thermal-magnetic circuit breakers with 

adjustable instantaneous trip elements.  Initially adjust at six times 

the motor nameplate full-load ampere ratings and attempt to start motors 

several times, allowing for motor cooldown between starts.  If tripping 

occurs on motor inrush, adjust settings in increments until motors start 

without tripping.  Do not exceed eight times the motor full-load amperes 

(or 11 times for NEMA Premium Efficient motors if required).  Where 

these maximum settings do not allow starting of a motor, notify COR 

before increasing settings. 

D. In reduced-voltage solid-state controllers, set field-adjustable 

switches and program microprocessors for required start and stop 

sequences. 

3.3 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's recommendations.  Include 

the following visual and mechanical inspections and electrical tests: 

1. Visual and Mechanical Inspection 

a. Compare equipment nameplate data with specifications and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical condition. 

c. Inspect contactors. 

d. Clean motor starters and variable speed motor controllers. 

e. Verify overload element ratings are correct for their 

applications. 

f. If motor-running protection is provided by fuses, verify correct 

fuse rating. 

g. Verify tightness of accessible bolted electrical connections by 

calibrated torque-wrench method in accordance with manufacturer’s 

published data. 

2. Variable speed motor controllers: 

a. Final programming and connections to variable speed motor 

controllers shall be by a factory-trained technician.  Set all 

programmable functions of the variable speed motor controllers to 

meet the requirements and conditions of use. 

b. Test all control and safety features of the variable frequency 

drive. 

3.4 FOLLOW-UP VERIFICATION 

 Upon completion of acceptance checks, settings, and tests, the 

Contractor shall show by demonstration in service that the motor 

starters and variable speed motor controllers are in good operating 

condition and properly performing the intended functions.  
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3.5 SPARE PARTS 

 Two weeks prior to the final inspection, provide one complete set of 

spare fuses (including heater elements) for each starter/controller 

installed on this project. 

- - - E N D - - - 
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SECTION 26 29 21 
DISCONNECT SWITCHES 

 
PART 1 - GENERAL 

1.1 DESCRIPTION  

 This section specifies the furnishing, installation, and connection of 

low voltage disconnect switches.  

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements and items that are common to more than one 

section of Division 26.  

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 600 

VOLTS AND BELOW: Cables and wiring. 

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 for 

cables and wiring. 

E. Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS: Motor rated toggle 

switches. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS. 

B. Shop Drawings: 

1. Clearly present sufficient information to determine compliance with 

drawings and specifications.  

2. Include electrical ratings, dimensions, mounting details, materials, 

enclosure types, and fuse types and classes.  

3. Show the specific switch and fuse proposed for each specific piece of 

equipment or circuit.  

C. Manuals:  

1. Provide complete maintenance and operating manuals for disconnect 

switches, including technical data sheets, wiring diagrams, and 

information for ordering replacement parts. Deliver four copies to 

the COR two weeks prior to final inspection.  

2. Terminals on wiring diagrams shall be identified to facilitate 

maintenance and operation. 
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3. Wiring diagrams shall indicate internal wiring and any interlocking. 

D. Certifications: Two weeks prior to the final inspection, submit four 

copies of the following certifications to the COR.  

1. Certification by the manufacturer that the materials conform to the 

requirements of the drawings and specifications.  

2. Certification by the contractor that the materials have been properly 

installed, connected, 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. National Electrical Manufacturers Association (NEMA):  

FU l-07.................Low Voltage Cartridge Fuses 

KS l-06.................Enclosed and Miscellaneous Distribution 

Equipment Switches (600 Volts Maximum)  

C. National Fire Protection Association (NFPA):  

70-14...................National Electrical Code (NEC)  

D. Underwriters Laboratories, Inc. (UL):  

98-04...................Enclosed and Dead-Front Switches  

248-00..................Low Voltage Fuses 

977-94..................Fused Power-Circuit Devices  

PART 2 - PRODUCTS  

2.1 LOW VOLTAGE FUSIBLE SWITCHES RATED 600 AMPERES AND LESS  

A. In accordance with UL 98, NEMA KS1, and NEC. 

B. Shall have NEMA classification General Duty (GD) for 240 V switches and 

NEMA classification Heavy Duty (HD) for 480 V switches. 

C. Shall be 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 OFF position. 

3. An arc chute for each pole.  

4. External operating handle shall indicate ON and OFF position and have 

lock-open padlocking provisions.  

5. Mechanical interlock shall permit opening of the door only when the 

switch is in the OFF 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: 

26 29 21 - 2 



PROJECT NO. 618-13-130 
Design Air Handling Units, Phase 2 

08-08-2014 
 

a. Shall be the NEMA types shown on the drawings for the switches. 

b. Where the types of switch enclosures are not shown, they shall be 

the NEMA types most suitable for the ambient environmental 

conditions. Unless otherwise indicated on the plans, all outdoor 

switches shall be NEMA 3R.  

c. Shall be finished with manufacturer’s standard gray baked enamel 

paint over pretreated steel (for the type of enclosure required). 

2.2 LOW VOLTAGE UNFUSED SWITCHES RATED 600 AMPERES AND LESS 

A. Shall be the same as Low Voltage Fusible Switches Rated 600 Amperes and 

Less, but without provisions for fuses. 

2.3 LOW VOLTAGE FUSIBLE SWITCHES RATED OVER 600 AMPERES TO 1200 AMPERES (NOT 
USED) 

2.4 MOTOR RATED TOGGLE SWITCHES 

A. Refer to Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS. 

PART 3 - EXECUTION 

3.1 INSTALLATION   

A. Install disconnect switches in accordance with the NEC and as shown on 

the drawings. 

B. Fusible disconnect switches shall be furnished complete with fuses. 

Arrange fuses such that rating information is readable without removing 

the fuse. 

3.2 SPARE PARTS  

 Two weeks prior to the final inspection, furnish one complete set of 

spare fuses for each fusible disconnect switch installed on the project. 

Deliver the spare fuses to the COR. 

- - - E N D - - - 
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SECTION 28 05 11 
REQUIREMENTS FOR ELECTRONIC LIFE SAFETY AND SECURITY 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section applies to all sections of Division 28. 

B. Furnish and install communication cabling, systems, equipment and 
accessories in accordance with the specifications and drawings.  All 
necessary cabling for connection to active equipment shall be provided 
by this subcontractor to provide a complete and working system.  
Unless noted otherwise, junction boxes, back-boxes, and conduit rough-
in for devices have been provided by the Division 26 subcontractor as 
defined in the specifications of Division 26.  However, any special 
back-boxes required for Division 28 equipment shall be furnished by 
the Division 28 contactor.  Refer to Division 26 documents for system 
rough-in coordination items. 

C. Section Includes: 
1. Communications equipment coordination and installation. 
2. Common communications installation requirements. 
3. Cutting and patching for communications and electronic safety and 

security construction.  
4. Touchup painting.   

1.2 RELATED WORK 

A. Sealing around penetrations to maintain the integrity of time rated 
construction: Section 07 84 00, FIRESTOPPING. 

1.3 MINIMUM REQUIREMENTS 

A. References to the International Building Code (IBC), National 
Electrical Code (NEC), Underwriters Laboratories, Inc. (UL) and 
National Fire Protection Association (NFPA) are minimum installation 
requirement standards. 

B. Drawings and other specification sections shall govern in those 
instances where requirements are greater than those specified in the 
above standards. 

1.4 TEST STANDARDS 

A. All materials and equipment shall be listed, labeled or certified by a 
nationally recognized testing laboratory to meet Underwriters 
Laboratories, Inc., standards where test standards have been 
established. Equipment and materials which are not covered by UL 
Standards will be accepted provided equipment and material is listed, 
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labeled, certified or otherwise determined to meet safety requirements 
of a nationally recognized testing laboratory. Equipment of a class 
which no nationally recognized testing laboratory accepts, certifies, 
lists, labels, or determines to be safe, will be considered if 
inspected or tested in accordance with national industrial standards, 
such as NEMA, or ANSI. Evidence of compliance shall include certified 
test reports and definitive shop drawings. 

B. Definitions: 
1. Listed; Equipment, materials, or services 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 equipment or materials or periodic evaluation of services, 
and whose listing states that the equipment, material, or services 
either meets appropriate designated standards or has been tested 
and found suitable for a specified purpose. 

2. Labeled; Equipment or materials 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 equipment or materials, and by whose 
labeling the manufacturer indicates compliance with appropriate 
standards or performance in a specified manner. 

3. Certified; equipment or product which: 
a. Has been tested and found by a nationally recognized testing 

laboratory to meet nationally recognized standards or to be 
safe for use in a specified manner. 

b. Production of equipment or product is periodically inspected 
by a nationally recognized testing laboratory. 

c. Bears a label, tag, or other record of certification. 
4. Nationally recognized testing laboratory; laboratory which is 

approved, in accordance with OSHA regulations, by the Secretary of 
Labor. 

5. Provide:  The term "provide" means "to furnish and install, ready 
for the intended use and in complete operating condition."  

6. Install:  The term "install" is used to describe operations at 
project site including the actual "unloading, unpacking, assembly, 
erection, placing, anchoring, applying, working to dimension, 
finishing, curing, protecting, cleaning, and similar operations."  

7. Directed:  Terms such as "directed," "requested," "authorized," 
"selected," "approved," "required," and "permitted" mean "directed 
by the Engineer," "requested by the Engineer," and similar 
phrases.  

8. Approve:  The term "approved," where used in conjunction with the 
Engineer's action on the Contractor's submittals, applications and 
requests, is limited to the Engineer's duties and responsibilities 
as stated in the Conditions of the Contracts.  

9. Indicated:  The term "indicated" refers to graphic 
representations, notes or schedules on the Drawings, or other 
Paragraphs or Schedules in the Specifications, and similar 
requirements in the Contract Documents.  Where terms such as 
"shown," "noted," "scheduled” and "specified" are used, it is to 
help the reader locate the reference; no limitation on location is 
intended.  

10. Contractor: The term "Contractor" shall carry the same meaning as 
"Electrical Contractor" 

11. Or Equal: The term "Or equal" shall carry the same meaning as 
"approved as equal by the Engineer" 

 28 05 11 - 2 
 



PROJECT NO. 618-13-130 
Design Air Handling Units, Phase 2 

08-08-2014 
 

12. Owner:  All references here-in and on drawings to “Owner” shall be 
the same as “Veterans Administration - Minneapolis”. 

1.5 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturers Qualifications: The manufacturer shall regularly and 
presently produce, as one of the manufacturer's principal products, 
the equipment and material specified for this project, and shall have 
manufactured the item for at least three years. 

B. Product Qualification: 
1. Manufacturer's product shall have been in satisfactory operation, 

on three installations of similar size and type as this project, 
for approximately three years. 

2. The Government reserves the right to require the Contractor to 
submit a list of installations where the products 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. 

1.6 APPLICABLE PUBLICATIONS 

A. Applicable publications listed in all Sections of Division are the 
latest issue, unless otherwise noted. 

1.7 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of current production by 
manufacturers regularly engaged in the manufacture of such items, for 
which replacement parts shall be available. 

B. When more than one unit of the same class or type of 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 shall be identified on the equipment being furnished 
and on all wiring diagrams. 
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E. When Factory Testing Is Specified: 
1. The Government shall have the option of witnessing factory tests. 

The contractor shall notify the VA through the Resident Engineer a 
minimum of 15 working days prior to the manufacturers making the 
factory tests. 

2. Four copies of certified test reports containing all test data 
shall be furnished to the Resident Engineer prior to final 
inspection and not more than 90 days after completion of the 
tests. 

3. When equipment fails to meet factory test and re-inspection is 
required, the contractor shall be liable for all additional 
expenses, including expenses of the Government. 

1.8 EQUIPMENT REQUIREMENTS 

A. Where variations from the contract requirements are requested in 
accordance with the GENERAL CONDITIONS and Section 01 33 23 “SHOP 
DRAWINGS, PRODUCT DATA, AND SAMPLES,” the connecting work and related 
components shall include, but not be limited to additions or changes 
to branch circuits, circuit protective devices, conduits, wire, 
feeders, controls, panels and installation methods. 

1.9 PROJECT CONDITIONS 

A. Exterior Environmental Conditions:  Electrical systems shall withstand 
the following environmental conditions without mechanical or 
electrical damage or degradation of performance capability:  
1. Ambient Temperature:  -20 to 104 deg F  
2. Relative Humidity:  0 to 95 percent.  
3. Altitude:  935 feet  

B. Interior Environmental Conditions (fully conditioned spaces):  
Electrical systems shall withstand the following environmental 
conditions without mechanical or electrical damage or degradation of 
performance capability:  
1. Ambient Temperature:  65 to 75 deg F  
2. Relative Humidity:  0 to 95 percent.   

C. Interior Environmental Conditions (heated only spaces):  Electrical 
systems shall withstand the following environmental conditions without 
mechanical or electrical damage or degradation of performance 
capability:  
1. Ambient Temperature:  55 to 95 deg F  
2. Relative Humidity:  0 to 95 percent.   
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D. Interruption of Existing Electric Service:  Do not interrupt electric 
service to facilities occupied by Owner or others unless permitted 
under the following conditions and then only after arranging to 
provide temporary electric service according to requirements 
indicated: 
1. Notify Owner/Owner's Representative no fewer than 5 working days 

in advance of proposed interruption of electric service. 
2. Do not proceed with interruption of electric service without 

Owner/Owner’s Representative’s written permission. 

1.10 EQUIPMENT PROTECTION 

A. Equipment and materials shall be protected during shipment and storage 
against physical damage, vermin, dirt, corrosive substances, fumes, 
moisture, cold and rain. 
1. Store equipment indoors in clean dry space with uniform 

temperature to prevent condensation.  Equipment shall include but 
not be limited to switchgear, switchboards, panelboards, 
transformers, motor control centers, motor controllers, 
uninterruptible power systems, enclosures, controllers, circuit 
protective devices, cables, wire, light fixtures, electronic 
equipment, and accessories. 

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, as determined by the Resident 
Engineer, placed in first class operating condition or be returned 
to the source of supply for repair or replacement. 

4. Painted surfaces shall be protected with factory installed 
removable heavy kraft paper, sheet vinyl or equal. 

5. Damaged paint on equipment and materials shall be refinished with 
the same quality of paint and workmanship as used by the 
manufacturer so repaired areas are not obvious. 

1.11 WORK PERFORMANCE 

A. All electrical work must comply with the requirements of NFPA 70 
(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J, OSHA Part 1910 
subpart S and OSHA Part 1910 subpart K in addition to other references 
required by contract. 

B. Job site safety and worker safety is the responsibility of the 
contractor. 

C. For work on existing stations, arrange, phase, and perform work to 
assure communicaiton service for other buildings at all times. Refer 
to Article OPERATIONS AND STORAGE AREAS under Section 01 00 00 
“GENERAL REQUIREMENTS.” 

D. New work shall be installed and connected to existing work. Disturbed 
or damaged work shall be replaced or repaired to its prior conditions, 
as required by Section 01 00 00 “GENERAL REQUIREMENTS.” 
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E. Coordinate location of equipment and conduit with other trades to 
minimize interferences. 

F. All Life Safety and Security workmen on this project shall be 
thoroughly knowledgeable of all applicable codes related to all Life 
Safety and Security systems for this project.  All installations shall 
be performed by skilled tradesmen fully aware of the latest 
techniques, practices, and standards of the industry.  Haphazard or 
poor installation practice will be cause for rejection of work.  

G. Good workmanship and appearance shall be considered important.  
Carefully lay out all work in advance to install in a neat and good 
workmanship-like manner all in accordance with recognized practices 
and standards of the industry.  

1.12 COORDINATION 

A. EQUIPMENT INSTALLATION AND REQUIREMENTS 
1. Equipment location shall be as close as practical to locations 

shown on the drawings. 
2. Inaccessible Equipment: 

a. Where the Government determines that the Contractor has 
installed equipment not conveniently accessible for operation 
and maintenance, the equipment shall be removed and 
reinstalled as directed at no additional cost to the 
Government. 

b. "Conveniently 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. 

B. All drawings, specifications and documents for this project shall be 
taken as a whole.  Before undertaking each part of the Work, the 
Contractor shall be familiar with this project by carefully reviewing 
and comparing all documents that pertain to this project.  

C. In preparation of the contract documents, a reasonable effort has been 
made to provide layouts and connections based on selected and 
specified manufacturer's equipment.  Since physical space, electrical 
connections, equipment arrangements and other requirements may vary 
according to each manufacturer, the final responsibility for 
connections, initial access and proper fit rests with the Contractor. 

D. Coordinate chases, slots, inserts, sleeves, and openings with general 
construction work and arrange in building structure during progress of 
construction to facilitate the electrical installations that follow.  
1. Set inserts and sleeves in poured-in-place concrete, masonry work, 

and other structural components as they are constructed.  

E. Sequence, coordinate, and integrate installing Life Safety and 
Security materials and equipment for efficient flow of the Work.  
Coordinate installing large equipment requiring positioning before 
closing in the building.  
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F. Provide access panels and doors for Life Safety and Security items 
that are concealed by finished surfaces.  Access doors and panels are 
specified in Division 8 Section "Access Doors." Locations shall be 
coordinated with the Architectural reflected ceiling plans, and shall 
be approved by the Architect before installation. 

G. Where identification devices are applied to field-finished surfaces, 
coordinate installation of identification devices with completion of 
finished surface.  

H. Where identification markings and devices will be concealed by 
acoustical ceilings and similar finishes, coordinate installation of 
these items before ceiling installation.  

I. The drawings indicate only the approximate locations of rough-ins and 
may not indicate complete connection requirements.  Prior to 
progressing with any work or rough-ins the Contractor shall obtain all 
equipment rough-in requirements and information from the equipment 
supplier, manufacturer or from the respective trades furnishing the 
equipment or with Architect, to complete the installation in a neat 
and workmanship-like manner.  

J. Scaled and figured locations are approximate only.  Before proceeding 
with work, carefully check and verify with building dimensions on 
architectural drawings, and be responsible for properly fitting 
equipment and materials together and to the structure in spaces 
provided.  

K. Drawings are essentially diagrammatic and indicate the general 
arrangement of equipment.  Many offsets, bends, pull boxes, special 
fittings, etc. will be required which are not indicated.  Carefully 
study drawings and premises in order to determine best methods, exact 
locations, conduit routes, building obstructions, etc., to install 
apparatus and equipment.  Install apparatus and equipment in manner 
and locations to avoid obstructions, preserve headroom, and keep 
openings and passageways clear.  

L. Where located adjacent and opposite side of the same wall, outlet 
boxes shall not be placed back to back, nor shall extension rings be 
used in place of double boxes, all to limit sound transmission between 
rooms.  Provide short horizontal nipple between adjacent outlet boxes, 
which shall have depth sufficient to maintain wall coverage in rear by 
masonry material.  

M. Coordinate installation of required supporting devices and set sleeves 
in cast-in-place concrete, masonry walls, and other structural 
components as they are constructed. 

N. Coordinate sleeve selection and application with selection and 
application of fire stopping specified in Division 07 Section 
"Penetration Fire stopping”. 

1.13 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practical to locations shown 
on the drawings. 
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B. Inaccessible Equipment: 
1. Where the Government determines that the Contractor has installed 

equipment not conveniently accessible for operation and 
maintenance, the equipment shall be removed and reinstalled as 
directed at no additional cost to the Government. 

2. "Conveniently 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. 

1.14 SUBMITTALS 

A. Submit in accordance with Section 01 33 23 “SHOP DRAWINGS, PRODUCT 
DATA, AND SAMPLES.”  

B. The Government's approval shall be obtained for all equipment and 
material before delivery to the job site.  Delivery, storage or 
installation of equipment or material which has not had prior approval 
will not be permitted at the job site. 

C. All submittals shall include adequate descriptive literature, catalog 
cuts, shop drawings and other data necessary for the Government to 
ascertain that the proposed equipment and materials comply with 
specification requirements.  Catalog cuts submitted for approval shall 
be legible and clearly identify equipment being submitted. 

D. The review of shop drawings by the Architect/Engineer shall not 
constitute agreement of any deviations from the plans and 
specifications and shall not relieve the Contractor from 
responsibility for errors or omissions. 

E. 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__________________". 
2. Submittals shall be marked to show specification reference 

including the section and paragraph numbers. 
3. Submit each section separately. 

F. 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, pictures, 
nameplate data and test reports as required. 

2. 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. 

3. Parts list which shall include those replacement parts recommended 
by the equipment manufacturer. 

4. All shop drawings shall be bound neatly in four separate hard 
cover, 3-ring binders. Submit the following and refer to each 
Section for specific requirements.  Tab and index each Section, 
sequenced in order of section. The four binders shall consist of 
the following: 
a. Section 28 3100  Fire Detection and Alarm 
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5. Refer to drawings for the additional required equipment that is to 
be submitted as part of the shop drawing submittals. 

G. Maintenance and Operation Manuals: Submit in accordance with Section 
01 00 00 “GENERAL REQUIREMENTS.” 
1. Submit as required for systems and equipment specified in the 

technical sections. Furnish four copies, bound in hardback 
binders, (manufacturer's standard binders) or an approved 
equivalent. Furnish one complete manual as specified in the 
technical section but in no case later than prior to performance 
of systems or equipment test, and furnish the remaining manuals 
prior to contract completion. 

2. Inscribe the following identification on the cover: the words 
"MAINTENANCE AND OPERATION MANUAL," the name and location of the 
system, equipment, building, name of Contractor, and contract 
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 system 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 and replacement 
frequencies. 

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 
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. 

H. Record 'As-Built' Documents:  
1. Prepare and record 'as-built' documents in accordance with the 

requirements in Division 1 Section "Project Closeout." 
2. Maintain a separate set of electrical drawings at the job site 

which is not used for construction purposes.  This set shall be 
kept updated by neatly marking all changes and deviations made 
during construction.  Use a color that contrasts with the 
drawings.  This same set of drawings shall be made available at 
all times during construction for review at any time by the 
Architect/Engineer.  
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3. In addition to the requirements specified in Division 1, indicate 
actual installed and 'as-built' conditions for:  
a. Major raceway systems, size and location, for both exterior 

and interior.  
b. Equipment locations (exposed and concealed), dimensioned from 

prominent building lines.  
c. Approved changes and actual equipment and materials 

installed.  
d. Contract modifications, including deviation of branch circuit 

numbering where circuit breaker arrangements have been 
adjusted.  

I. Approvals will be based on complete submission of manuals together 
with shop drawings. 

J. After approval and prior to installation, furnish the Resident 
Engineer with one sample of each of the following: 

1.15 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. 

1.16 Acceptance Checks and Tests 

A. The contractor shall furnish the instruments, materials and labor for 
field tests. 

1.17 TRAINING 

A. Training shall be provided in accordance with Article 1.25, 
INSTRUCTIONS, of Section 01 00 00 “GENERAL REQUIREMENTS.” 

B. Training shall be provided for the particular equipment or system as 
required in each associated specification. 

C. A training schedule shall be developed and submitted by the contractor 
and approved by the Resident Engineer at least 30 days prior to the 
planned training. 

1.18 PERMITS 

A. Obtain and pay for licenses and permits required, for fees and charges 
for use of outside services (i.e. inspecting agencies or delivery 
services) and use of property other than the site of the Work for 
storage of materials or other purposes.  
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1.19 INSPECTIONS 

A. Secure regular inspections as required by regulations. Pay charges by 
regulating agencies for the inspections of installations or Drawings 
and Specifications.  

1.20 INSURANCE 

A. Procure and maintain such insurance required by law and/or specified 
in Division 0 or 1. 

PART 2 - PRODUCTS (NOT APPLICABLE) 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR LIFE SAFETY AND SECURITY INSTALLATION 

A. Measure indicated mounting heights to bottom of unit for suspended 
items and to center of unit for wall-mounting items. 

B. Headroom Maintenance:  If mounting heights or other location criteria 
are not indicated, arrange and install components and equipment to 
provide maximum possible headroom consistent with these requirements. 

C. Equipment:  Install to facilitate service, maintenance, and repair or 
replacement of components of both electrical equipment and other 
nearby installations.  Connect in such a way as to facilitate future 
disconnecting with minimum interference with other items in the 
vicinity. 

D. Right of Way:  Give to piping systems installed at a required slope. 

3.2 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall 
assemblies for Life Safety and Security installations to restore 
original fire-resistance rating of assembly.  Firestopping materials 
and installation requirements are specified in Division 07 Section 
"Penetration Firestopping." 

3.3 FIELD QUALITY CONTROL 

A. Inspect installed components for damage and faulty work, including the 
following:  
1. Supporting devices for electrical components. 
2. Electrical identification.  
3. Concrete bases.  
4. Cutting and patching for electrical construction.  
5. Touchup painting.  
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3.4 REFINISHING AND TOUCHUP PAINTING 

A. Refinish and touch up paint.  Paint materials and application 
requirements are specified in Division 9 Section "Painting."  
1. Clean damaged and disturbed areas and apply primer, intermediate, 

and finish coats to suit the degree of damage at each location.  
2. Follow paint manufacturer's written instructions for surface 

preparation and for timing and application of successive coats.  
3. Repair damage to galvanized finishes with zinc-rich paint 

recommended by manufacturer.  
4. Repair damage to PVC or paint finishes with matching touchup 

coating recommended by manufacturer.  

3.5 CLEANING AND PROTECTION 

A. Thoroughly clean materials, equipment and apparatus to be free of 
dust, dirt, rust, and foreign materials before acceptance at 
Substantial Completion. 

B. On completion of installation, including outlets, fittings, and 
devices, inspect exposed finish.  Remove burrs, dirt, paint spots, and 
construction debris.  

C. Protect equipment and installations and maintain conditions to ensure 
that coatings, finishes, and cabinets are without damage or 
deterioration at time of Substantial Completion.  

3.6 LIFE SAFETY AND SECURITY CONTRACTOR DEMOLITION RESPONSIBILITIES 

A. Remove cabling to source when indicated to be removed.  Existing 
conduit, boxes, cable, etc. indicated to remain which are presently 
being supported from existing ceiling or ceiling supports, which are 
to be removed, shall be re-supported to building structure. 

B. Demolition work shall be coordinated with the Owner.  Should questions 
arise regarding the removal of a conduit and/or wiring, (i.e. Is it 
energized? Does it serve a load in an area not be remodeled?), confer 
with the Owner before such wiring or conduit is actually demolished. 

C. Reused and Reinstalled equipment and devices:  Carefully disconnect 
and remove items to be reused or reinstalled.  Any questions regarding 
the quality and reusability of an item shall be brought to the 
attention of the Engineer/Architect prior to removal.  Items shall be 
properly stored in a manner causing no additional damage to the item. 
 Prior to reinstalling, clean and test item.  Upon completion, the 
item shall be in equivalent condition as prior to its removal.  Items 
damaged due to improper handling and storage by the Contractor shall 
be replaced with new items of the same type and quality as the 
original items. 

D. Demolition equipment and devices:  Existing equipment and devices not 
indicated for reuse shall become the property of this Contractor and 
disposed of properly. 
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E. Disconnect and remove devices and replace with devices and cover 
plates as shown on the Drawings or as specified in other Division 27 
sections. 

F. Refer to Division 1 for hazardous material removal requirements. 

3.7 EXISTING CONDITIONS 

A. Conduits, cabling, devices, speakers, etc., shown on the Drawings as 
existing are based on existing plans and may not be installed as 
originally shown.  A field survey was conducted to verify the general 
accuracy of the existing plans.  However, no attempt has been made to 
find the changes which occur in concealed areas such as above 
inaccessible ceilings and in walls.  Verify the accuracy of the 
“Existing Conditions” as shown on the Drawings as the demolition work 
progresses.  Perform modifications and additions as necessary to 
correct for these hidden conditions and allow for the completion of 
the new Work. 

3.8 CONTINUITY OF SERVICE 

A. Schedule and carry out the Work in such a manner as to cause the Owner 
a minimum of inconvenience due to service interruption.  Temporary 
services (feeder, branch circuit and signal systems) shall be 
installed if one area or phase of construction disrupts service to 
another area of the building(s) or if equipment, conduits, or feeders 
have to be relocated to allow construction to progress.  Service 
interruptions shall be confined to the smallest area possible at any 
one time and interruptions shall be scheduled in advance with the 
Owner’s site representative.  All interruptions shall be conducted and 
shall be limited to after hours (9:00 pm – 6:00am) and weekends.  
After service has been restored following an interruption, inspect 
areas affected by the interruption and be responsible for returning 
automatically controlled equipment to the same operating condition 
which existed prior to the interruption. 

3.9 BUILDING STRUCTURE PENETRATIONS 

A. Provide firestopping for all existing electrical penetrations of fire-
rated floor and wall assemblies for electrical installations to 
restore original fire-resistance rating of assembly.  Firestopping 
materials and installation requirements are specified in Division 07 
Section "Penetration Firestopping.   

B. Where existing or temporary raceway systems are being demolished, 
which leave openings in the existing building structure, the building 
structure shall be patched to match the existing construction and 
maintain the existing building fire ratings. 

 
- - - E N D - - - 
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SECTION 28 05 13 
CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY  

PART 1 - GENERAL 

1.1 DESCRIPTIONS 

A. Section Includes: 
1. RS-232 cabling. 
2. RS-485 cabling. 
3. Low-voltage control cabling. 
4. Control-circuit conductors. 
5. Fire alarm wire and cable. 

1.2 DEFINITIONS 

A. BICSI:  Building Industry Consulting Service International. 

B. EMI:  Electromagnetic interference. 

C. IDC:  Insulation displacement connector. 

D. Low Voltage:  As defined in NFPA 70 for circuits and equipment 
operating at less than 50 V or for remote-control and signaling power-
limited circuits. 

E. Open Cabling:  Passing telecommunications cabling through open space 
(e.g., between the studs of a wall cavity). 

F. RCDD:  Registered Communications Distribution Designer. 

G. STP: Shielded twisted pair 

H. UTP:  Unshielded twisted pair. 

1.3 RELATED DOCUMENTS AND WORK  

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply 
to this Section. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 
 

B. Shop Drawings: 
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1. System Labeling Schedules:  Electronic copy of labeling 
schedules, in software and format selected by Owner. 

2. Cabling administration drawings and printouts. 
3. Wiring diagrams to show typical wiring schematics, including the 

following: 
a. Cross-connects. 
b. Patch panels. 
c. Patch cords. 

4. Cross-connects and patch panels.  Detail mounting assemblies, and 
show elevations and physical relationship between the installed 
components. 

C. Maintenance Data:  For wire and cable to include in maintenance 
manuals. 

1.5 QUALITY ASSURANCE 

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

B. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A. 

C. Grounding:  Comply with ANSI-J-STD-607-A. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install UTP, optical 
fiber, and coaxial cables and connecting materials until wet work in 
spaces is complete and dry, and temporary HVAC system is operating and 
maintaining ambient temperature and humidity conditions at occupancy 
levels during the remainder of the construction period. 

1.8 COORDINATION 

A. Coordinate layout and installation of electronic security and safety 
pathways and cabling with Owner's telecommunications and LAN equipment 
and service suppliers. 

B. Coordinate outlet/connector and equipment locations with location of 
power receptacles at each work area. 

C. Coordinate cabling requirements with Communications Contractor(s) 
prior to shop drawing submittals and provide documentation of 
adjustments to Contract Documents. 
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1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install UTP, optical 
fiber, and coaxial cables and connecting materials until wet work in 
spaces is complete and dry, and temporary HVAC system is operating and 
maintaining ambient temperature and humidity conditions at occupancy 
levels during the remainder of the construction period. 

PART 2 - PRODUCTS 

2.1 PATHWAYS 

A. Support of Open Cabling:  NRTL labeled for support of Category 6 
cabling, designed to prevent degradation of cable performance and 
pinch points that could damage cable. 

1. Support brackets with cable tie slots for fastening cable ties to 
brackets. 

2. Lacing bars, spools, J-hooks, and D-rings. 
3. Straps and other devices. 

B. Conduit and Boxes:  Comply with requirements in Division 26 Section 
Raceways and Boxes for Electrical Systems. 

2.2 FIRE ALARM WIRE AND CABLE 

A. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 
1. Comtran Corp. 
2. Draka USA. 
3. Genesis Cable Products; Honeywell International, Inc. 
4. Rockbestos-Suprenant Cable Corporation. 
5. West Penn Wire/CDT; a division of Cable Design Technologies. 

B. General Wire and Cable Requirements:  NRTL listed and labeled as 
complying with NFPA 70, Article 760.  Installed in raceway. 

C. Signaling Line Circuits:  Twisted, shielded pair, minimum No. 18 AWG. 

D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 
75 deg C, color-coded insulation. 
 
1. Low-Voltage Circuits:  No. 16 AWG, minimum. 
2. Line-Voltage Circuits:  No. 12 AWG, minimum. 

2.3 IDENTIFICATION PRODUCTS 

A. Comply with UL 969 for a system of labeling materials, including label 
stocks, laminating adhesives, and inks used by label printers. 
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B. Comply with requirements in Division 16 Section "Conduit Systems." 

2.4 SOURCE QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to evaluate cables. 

B. Cable will be considered defective if it does not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 FIRE ALARM WIRING INSTALLATION 

A. Comply with NFPA 72. 

B. Wiring Method:  Install wiring in metal raceway according to 
Division 26 Section Raceway and Boxes for Electrical Systems. 

1. Install plenum cable in all areas. 
2. Fire alarm circuits and equipment control wiring associated 

with the fire alarm system shall be installed in a dedicat-
ed raceway system.  This system shall not be used for any 
other wire or cable. 

C. Wiring within Enclosures:  Separate power-limited and non-power-
limited conductors as recommended by manufacturer.  Install conductors 
parallel with or at right angles to sides and back of the enclosure.  
Bundle, lace, and train conductors to terminal points with no excess.  
Connect conductors that are terminated, spliced, or interrupted in any 
enclosure associated with the fire alarm system to terminal blocks.  
Mark each terminal according to the system's wiring diagrams.  Make 
all connections with approved crimp-on terminal spade lugs, pressure-
type terminal blocks, or plug connectors. 

D. Cable Taps:  Use numbered terminal strips in junction, pull, and 
outlet boxes, cabinets, or equipment enclosures where circuit 
connections are made. 

E. Color-Coding:  Color-code fire alarm conductors differently from the 
normal building power wiring.  Use one color-code for alarm circuit 
wiring and another for supervisory circuits.  Color-code audible 
alarm-indicating circuits differently from alarm-initiating circuits.  
Use different colors for visible alarm-indicating devices.  Paint fire 
alarm system junction boxes and covers red. 

F. Wiring to Remote Alarm Transmitting Device:  1-inch conduit between 
the fire alarm control panel and the transmitter.  Install number of 
conductors and electrical supervision for connecting wiring as needed 
to suit monitoring function. 
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3.2 CONTROL-CIRCUIT CONDUCTORS 

A. Minimum Conductor Sizes: 
1. Class 1 remote-control and signal circuits, No. 14 AWG. 
2. Class 2 low-energy, remote-control and signal circuits, No. 16 

AWG. 
3. Class 3 low-energy, remote-control, alarm and signal circuits, 

No. 12 AWG. 

3.3 CONNECTIONS 

A. Comply with requirements in Division 13 Section "Fire Alarm Systems" 
for connecting, terminating, and identifying wires and cables. 

3.4 FIRESTOPPING 

A. Comply with requirements in Division 07 Section Fire Stopping. 

B. Comply with TIA/EIA-569-A, "Firestopping" Annex A. 

C. Comply with BICSI TDMM, "Firestopping Systems" Article. 

3.5 GROUNDING 

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and 
Electrical Protection" Chapter. 

B. Comply with ANSI-J-STD-607-A. 

C. Bond metallic equipment to the grounding bus bar, using not smaller 
than No. 6 AWG equipment grounding conductor. 

3.6 IDENTIFICATION 
 

A. Identify system components, wiring, and cabling complying with 
TIA/EIA-606-A.  Comply with requirements for identification specified 
in Division 26 Section Requirements for Electrical Installations. 

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

- -END OF SECTION - - 
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28 31 00 
FIRE DETECTION AND ALARM - EXTENSION 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section of the specifications includes the furnishing, 
installation, and connection of the fire alarm equipment to form a 
complete coordinated system ready for operation. It shall include, but 
not be limited to, alarm initiating devices, alarm notification 
appliances, control units, fire safety control devices, annunciators, 
power supplies, and wiring as shown on the drawings and specified. 

B. Fire alarm systems shall comply with requirements of the NFPA 72 and 
the Department of Veterans Affairs Fire Protection Design Manual (4th 
Edition) unless variations are specifically identified within these 
contract documents by the following notation: [VARIATION]. The design, 
system layout, document submittal preparation, and supervision of 
installation and testing shall be provided by a technician that is 
certified NICET level III or a registered fire protection engineer. 
The NICET certified technician shall be on site for the supervision 
and testing of the system. Factory engineers from the equipment 
manufacturer, thoroughly familiar and knowledgeable with all equipment 
utilized, shall provide additional technical support at the site as 
required by the Contracting Officer or his authorized representative. 
Installers shall have a minimum of two years experience installing 
fire alarm systems. 

C. Fire Alarm Systems shall be noncoded addressable systems, with 
automatic sensitivity control of certain smoke detectors and 
multiplexed signal transmission, dedicated to fire-alarm service only. 

D. The existing building fire alarm system is a Gamewell/FCI product that 
has an automatic digitized voice fire alarm signal with emergency 
manual voice override to notify occupants to evacuate. The digitized 
voice message shall identify the area of the building (smoke zone) 
from which the alarm was initiated. 

E. Alarm signals (by device), supervisory signals (by device) and system 
trouble signals (by device not reporting) shall be distinctly 
transmitted to the main fire alarm system control unit (located on 
plan drawings for each building). 

F. The main fire alarm control unit automatically transmits alarm signals 
to a listed central station using a digital alarm communicator 
transmitter in accordance with NFPA 72. 

1.2 DEFINITIONS 

A. COR: Contracting Officer’s Representative 
B. VA FPDM: Department of Veterans Affairs Fire Protection Design Manual 
C. LED:  Light-emitting diode. 
D. NICET:  National Institute for Certification in Engineering 

Technologies. 
E. PIV: Post Indicator Valve  
F. VCS:  Voice Communications Systems 

1.3 SCOPE 

A. The existing fire alarm devices, wiring, and conduits to be reused 
and/or modified for the new layout of the area. Any additional devices 
needed for this project shall be provided as part of this contract. 
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B. All programming of the main fire alarm panel shall be provided by 
FireNet Systems Inc.  Bidding contractors shall provide a separate 
line item cost for reprogramming of the space. 

C. A modified fire alarm system shall be designed and installed in 
accordance with the specifications and drawings. Device location and 
wiring runs shown on the drawings are for reference only unless 
specifically dimensioned. Actual locations shall be in accordance with 
NFPA 72, VA FPDM, and this specification. 

D. Basic Performance: 

1. Alarm and trouble signals from the building fire alarm control 
panel shall be digitally encoded by UL listed electronic devices 
onto a multiplexed communication system. 

2. Response time between alarm initiation (contact closure) and 
recording at the main fire alarm control unit (appearance on 
alphanumeric read out) shall not exceed five (5) seconds. 

3. The signaling line circuits (SLC) between building fire alarm 
control units shall be wired Style 7 in accordance with NFPA 72. 
Isolation shall be provided so that no more than one building can 
be lost due to a short circuit fault. 

4. Initiating device circuits (IDC) shall be wired Style C in 
accordance with NFPA 72. 

5. Signaling line circuits (SLC) within buildings shall be wired 
Style 4 in accordance with NFPA 72. Individual signaling line 
circuits shall be limited to covering 22,500 square feet of floor 
space or 3 floors whichever is less. 

6. Notification appliance circuits (NAC) shall be wired Style Y in 
accordance with NFPA 72. 

1.4 DEFEND IN PLACE SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following 
devices and systems: 

1. Smoke detectors. 
2. Manual fire alarm boxes. 

B. Fire-alarm signal shall initiate the following actions: 

1. Activate voice/alarm communication system. 
2. Identify alarm at fire-alarm control unit and remote 

annunciators. 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Unlock electric door locks in designated egress paths. 
5. Release fire and smoke doors held open by magnetic door holders. 
6. Switch heating, ventilating, and air-conditioning equipment 

controls to fire-alarm mode. 
7. Activate smoke-control system (smoke management) at firefighter 

smoke-control system panel. 
8. Close smoke dampers in air ducts of designated air-conditioning 

duct systems. 
9. Recall elevators to primary or alternate recall floors. 
10. Activate emergency lighting control. 
11. Activate emergency shutoffs for gas and fuel supplies. 
12. Record events in the system memory. 
13. Record events by the system printer. 

C. System trouble signal initiation shall be by one or more of the 
following devices and actions: 
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1. Open circuits, shorts, and grounds in designated circuits. 
2. Opening, tampering with, or removing alarm-initiating and 

supervisory signal-initiating devices. 

D. Remote Smoke-Detector Sensitivity Adjustment:  Controls shall select 
specific addressable smoke detectors for adjustment, display their 
current status and sensitivity settings, and change those settings.  
Allow controls to be used to program repetitive, time-scheduled, and 
automated changes in sensitivity of specific detector groups.  Record 
sensitivity adjustments and sensitivity-adjustment schedule changes in 
system memory, and print out the final adjusted values on system 
printer. 

1.5 RELATED DOCUMENTS AND WORK 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply 
to this Section. 

B. Related Sections include the following: 

1. Section 01 00 00 - General Requirements: Restoration of existing 
surfaces  

2. Section 01 33 23 - Submittals: Procedures for submittals 
3. Section 07 84 00 – Fire Stopping: Fire proofing wall penetrations 
4. Section 09 91 00 - Painting: Painting for equipment and existing 

surfaces 
5. Section 26 05 11 – Requirements for Electrical Installations 
6. Section 26 05 33 – Raceways and Boxes for Electrical Systems 
7. Section 26 05 19 – Low Voltage Electrical Power Conductors and 

Cables (600V and Below) 

C. Applicable Publications 

1. 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 the basic designation only. 

2. National Fire Protection Association (NFPA): 

a. 70-2014 National Electrical Code (NEC). 
b. 72-2002 National Fire Alarm Code. 
c. 90A-2002 Installation of Air Conditioning and Ventilating 

Systems. 
d. 101-2003 Life Safety Code 

3. Department of Veterans Affairs Fire Protection Design Manual (4th 
Edition). 

4. Underwriters Laboratories, Inc. (UL):  

a. 2000-2000 Fire Protection Equipment Directory  

5. Factory Mutual Research Corp (FM): Approval Guide, 2005 Edition 
6. American National Standards Institute (ANSI): 

a. S3.41-1996 Audible Emergency Evacuation Signal 

7. International Code Council, International Building Code (IBC) 
2003 Edition 

1.6 SUBMITTALS 

A. General Submittal Requirements: 
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1. Submit 4 copies and 1 reproducible in accordance with Section 01 
33 23 Submittals and Section 26 05 11 Requirements for Electrical 
Installations. 

2. Submittals shall be approved by authorities having jurisdiction 
prior to submitting them to Engineer. 

3. Shop Drawings shall be prepared by persons with the following 
qualifications: NICET-certified fire-alarm technician, Level III 
minimum. 

B. Product Data:  For each type of product indicated. 
C. Shop Drawings:   

1. Comply with recommendations in the "Documentation" Section of the 
"Fundamentals of Fire Alarm Systems" Chapter in NFPA 72. 

2. Floor plans: Provide locations of all devices (with device number 
at each addressable device corresponding to control unit 
programming), Only those devices connected and incorporated into 
the final system shall be on these floor plans. Do not show any 
removed devices on the floor plans. Show all interfaces for all 
fire safety functions. 

3. Include performance parameters and installation details for each 
detector, verifying that each detector is listed for complete 
range of air velocity, temperature, and humidity possible when 
air-handling system is operating. 

D. Certifications: 

1. Together with the shop drawing submittal, submit the technician's 
NICET level III fire alarm certification. Include in the 
certification the names and addresses of the proposed supervisor 
of installation and the proposed performer of contract 
maintenance. Also include the name and title of the 
manufacturer’s representative who makes the certification. 

2. Together with the shop drawing submittal, submit a certification 
from the manufacturer of each component (e.g., smoke detector) 
that the components being furnished are compatible with the 
control unit. 

3. Together with the shop drawing submittal, submit a certification 
from the major equipment manufacturer that the wiring and 
connection diagrams meet this specification, UL and NFPA 72 
requirements. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Personnel shall be trained and certified by 
manufacturer for installation of units required for this Project. 

B. Installer Qualifications:  Installation shall be by personnel 
certified by NICET as fire-alarm Level III technician. 

C. Source Limitations for Fire-Alarm System and Components:  Obtain fire-
alarm system from single source from single manufacturer.  Existing 
fire alarm system is Gamewell/FCI 

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

E. NFPA Certification:  Obtain certification according to NFPA 72 by a 
UL-listed alarm company. 
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1.8 PROJECT CONDITIONS 

A. Interruption of Existing Fire-Alarm Service:  Do not interrupt fire-
alarm service to facilities occupied by Owner or others unless 
permitted under the following conditions and then only after arranging 
to provide temporary guard service according to requirements 
indicated: 

1. Notify Owner/Owner’s Representative no fewer than 5 working days 
in advance of proposed interruption of fire-alarm service. 

2. Do not proceed with interruption of fire-alarm service without 
Owner/Owner’s Representative written permission.}} 

1.9 SOFTWARE SERVICE AGREEMENT 

A. FireNet to modify existing software agreement to include modifications 
based on this project’s scope of work. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: Gamewell/FCI (No 
Substitutions) 

2.2 EQUIPMENT AND MATERIALS, GENERAL 

A. All added equipment and components shall be new and the manufacturer's 
current model. All equipment shall be tested and listed by 
Underwriters Laboratories, Inc. or Factory Mutual Research Corporation 
for use as part of a fire alarm system. The authorized representative 
of the manufacturer of the major equipment shall certify that the 
installation complies with all manufacturer's requirements and that 
satisfactory total system operation has been achieved. 

2.3 CONDUIT, BOXES, AND WIRE 

A. Conduit shall be in accordance with Section 16111, CONDUIT SYSTEMS and 
as follows: 

1. All new conduits shall be installed in accordance with NFPA 70. 
2. Conduit fill shall not exceed 40 percent of interior cross 

sectional area. 
3. All new conduits shall be ¾-inch minimum. 

B. Wire: 

1. All existing wiring that is not reused shall be removed after new 
wiring installed in conduit or raceway and the new system is 
fully functional. 

2. Wiring shall be in accordance with NEC article 760, Section 26 
0521 and as recommended by the manufacturer of the fire alarm 
system. All wires shall be color coded. Number and size of 
conductors shall be as recommended by the fire alarm system 
manufacturer, but not less than 18 AWG for initiating device 
circuits and 14 AWG for notification device circuits. 

3. Addressable circuits and wiring used for the multiplex 
communication loop shall be twisted and shielded unless 
specifically exempted by the fire alarm equipment manufacturer in 
writing. 
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C. Terminal Boxes, Junction Boxes, and Cabinets: 

1. Shall be galvanized steel in accordance with UL requirements. 
2. All new boxes shall be sized and installed in accordance with 

NFPA 70. 
3. New and existing covers shall be repainted red in accordance with 

Section 09 9100 Painting and shall be identified with white 
markings as "FA" for junction boxes and as "FIRE ALARM SYSTEM" 
for cabinets and terminal boxes. Lettering shall be a minimum of 
¾-inch high. 

4. Terminal boxes and cabinets shall have a volume 50 percent 
greater than required by the NFPA 70. Minimum sized wire shall be 
considered as 14 AWG for calculation purposes. 

5. Terminal boxes and cabinets shall have identified pressure type 
terminal strips and shall be located at the base of each riser. 
Terminal strips shall be labeled as specified or as approved by 
the COR. 

2.4 FIRE ALARM CONTROL UNIT (EXISTING) 
2.5 STANDBY POWER SUPPLY (EXISTING) 
2.6 ALARM NOTIFICATION APPLIANCES (EXISTING) 
2.7 ALARM INITIATING DEVICES 

A. System Smoke Detectors 

1. General 

a. Comply with UL 268; operating at 24-V dc, nominal. 
b. Detectors shall be four (4) -wire type. 
c. Integral Addressable Module:  Arranged to communicate 

detector status (normal, alarm, or trouble) to fire-alarm 
control unit. 

d. Base Mounting:  Detector and associated electronic components 
shall be mounted in a twist-lock module that connects to a 
fixed base.  Provide terminals in the fixed base for 
connection to building wiring. 

e. Self-Restoring:  Detectors do not require resetting or 
readjustment after actuation to restore them to normal 
operation. 

f. Integral Visual-Indicating Light:  LED type indicating 
detector has operated and power-on status. 

g. Provide remote indicator lamps and identification plates 
where detectors are concealed from view. Locate the remote 
indicator lamps and identification plates flush mounted on 
walls so they can be observed from a normal standing 
position. 

h. Detectors shall provide a visual trouble indication if they 
drift out of sensitivity range or fail internal diagnostics. 
Detectors shall also provide visual indication of sensitivity 
level upon testing. Detectors, along with the fire alarm 
control units shall be UL listed for testing the sensitivity 
of the detectors. 

i. Remote Control:  Unless otherwise indicated, detectors shall 
be analog-addressable type, individually monitored at fire-
alarm control unit for calibration, sensitivity, and alarm 
condition and individually adjustable for sensitivity by 
fire-alarm control unit. 
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1) Fixed-temperature sensing shall be independent of rate-
of-rise sensing and shall be settable at fire-alarm 
control unit to operate at 135 or 155 deg F. 

2) Photoelectric detectors shall be factory calibrated and 
shall be settable at fire-alarm control unit to operate 
at 3.0 plus or minus 0.25 percent obscuration per foot. 

2. Photoelectric Smoke Detectors: 

a. Detector address shall be accessible from fire-alarm control 
unit and shall be able to identify the detector's location 
within the system and its sensitivity setting. 

b. An operator at fire-alarm control unit, having the designated 
access level, shall be able to manually access the following 
for each detector: 

1) Primary status. 
2) Device type. 
3) Present average value. 
4) Present sensitivity selected. 
5) Sensor range (normal, dirty, etc.). 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 

A. Installation shall be in accordance with NFPA 70, 72, 90A, and 101 and 
the VA FPDM as shown on the drawings, and as recommended by the major 
equipment manufacturer. Fire alarm wiring shall be installed in 
conduit. All conduit and wire shall be installed in accordance with 
Section 16111 “CONDUIT SYSTEMS,” Section 16127 “CABLES, LOW VOLTAGE,” 
and all penetrations of smoke and fire barriers shall be protected as 
required by Section 07270 “FIRESTOPPING SYSTEMS.” 

B. All new conduits, junction boxes, conduit supports and hangers shall 
be concealed in finished areas and may be exposed in unfinished areas. 
All existing accessible fire alarm conduit not reused shall be 
abandoned in place and labeled “SPARE”. 

C. All fire detection and alarm system devices shall be flush mounted 
when located in finished areas and may be surface mounted when located 
in unfinished areas. 

D. Audible Alarm-Indicating Devices:  Install ceiling mounted devices as 
shown on plan drawings, and adhering to the requirements of the 
applicable codes and standards referenced in this specification. 

E. Visible Alarm-Indicating Devices:  Install ceiling mounted devices as 
shown on plan drawings, and adhering to the requirements of the 
applicable codes and standards referenced in this specification. 

F. Speakers shall be ceiling mounted and fully recessed in areas with 
suspended ceilings. Speakers shall be wall mounted and recessed in 
finished areas without suspended ceilings. Speakers may be surface 
mounted in unfinished areas. 

G. Ceiling mounted strobes shall extend below the finished ceiling in 
which it is installed, and shall be visible in all directions with no 
obstructions adjacent to it. Locate and mount to maintain a minimum 36 
inches clearance from side obstructions. 

H. Smoke- or Heat-Detector Spacing: 

1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in 
the "Initiating Devices" Chapter, for smoke-detector spacing. 

2. Smooth ceiling spacing shall not exceed 30 feet. 
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3. Spacing of detectors for irregular areas, for irregular ceiling 
construction, and for high ceiling areas shall be determined 
according to Appendix A in NFPA 72. 

4. HVAC:  Locate detectors not closer than 5 feet from air-supply 
diffuser or return-air opening. 

5. Lighting Fixtures:  Locate detectors not closer than 12 inches 
from any part of a lighting fixture. 

I. Single-Station Smoke Detectors:  Where more than one smoke alarm is 
installed within a dwelling or suite, they shall be connected so that 
the operation of any smoke alarm causes the alarm in all smoke alarms 
to sound. 

J. Manual pull stations shall be installed not less than 42 inches or 
more than 48 inches from finished floor to bottom of device and within 
60 inches of a stairway or an exit door unless noted otherwise on 
drawings. 

3.2 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply 
with requirements for identification specified in Division 26 Section 
Requirements for Electrical Installations.  

B. Install framed instructions in a location visible from fire-alarm 
control unit. 

3.3 GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with 
IEEE 1100.  Install a ground wire from main service ground to fire-
alarm control unit. 

3.4 TESTS 

A. Provide the service of a NICET level III, competent, factory-trained 
engineer or technician authorized by the manufacturer of the fire 
alarm equipment to technically supervise and participate during all of 
the adjustments and tests for the system. Make all adjustments and 
tests in the presence of the COR. 

B. When the systems have been completed and prior to the scheduling of 
the final inspection, furnish testing equipment and perform the 
following tests in the presence of the COR. When any defects are 
detected, make repairs or install replacement components, and repeat 
the tests until such time that the complete fire alarm systems meet 
all contract requirements. After the system has passed the initial 
test and been approved by the COR, the contractor may request a final 
inspection. 

1. Visual Inspection:  Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed Record Drawings and 
system documentation that is required by NFPA 72 in its 
"Completion Documents, Preparation" Table in the 
"Documentation" Section of the "Fundamentals of Fire Alarm 
Systems" Chapter. 

b. Comply with "Visual Inspection Frequencies" Table in the 
"Inspection" Section of the "Inspection, Testing and 
Maintenance" Chapter in NFPA 72; retain the 
"Initial/Reacceptance" column and list only the installed 
components. 
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2. System Testing:  Comply with "Test Methods" Table in the 
"Testing" Section of the "Inspection, Testing and Maintenance" 
Chapter in NFPA 72. 

3. Before energizing the cables and wires, check for correct 
connections and test for short circuits, ground faults, 
continuity, and insulation. 

4. Test the insulation on all installed cable and wiring by standard 
methods as recommended by the equipment manufacturer.  

5. Open each new alarm initiating and notification circuit to see if 
trouble signal actuates. 

6. Test new audible appliances for the public operating mode 
according to manufacturer's written instructions.  Perform the 
test using a portable sound-level meter complying with Type 2 
requirements in ANSI S1.4. 

7. Test new audible appliances for the private operating mode 
according to manufacturer's written instructions. 

8. Test new visible appliances for the public operating mode 
according to manufacturer's written instructions. 

9. Factory-authorized service representative shall prepare the "Fire 
Alarm System Record of Completion" in the "Documentation" Section 
of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72 
and the "Inspection and Testing Form" in the "Records" Section of 
the "Inspection, Testing and Maintenance" Chapter in NFPA 72. 

3.5 FINAL INSPECTION AND ACCEPTANCE 

A. At the final inspection a factory trained representative of the 
manufacturer of the major equipment shall repeat the tests in Article 
3.5 TESTS and those required by NFPA 72. In addition the 
representative shall demonstrate that the systems function properly in 
every respect. The demonstration shall be made in the presence of a VA 
representative. 

- END OF SECTION - 
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	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This section applies to all sections of Division 26.
	B. Furnish and install electrical wiring, systems, equipment and accessories in accordance with the specifications and drawings.  Capacities and ratings of motors, cable, over current protective devices, and other items and arrangements for the specif...
	C. Wiring ampacities specified or shown on the drawings are based on copper conductors, with the conduit and raceways accordingly sized. Aluminum conductors are prohibited.
	D. Section Includes:
	1. Electrical project submittal requirements
	2. Electrical equipment coordination and installation
	3. Sleeves for raceways and cables
	4. Sleeve seals
	5. Grout
	6. Common electrical installation requirements
	7. Cutting and patching for electrical construction
	8. Touchup painting
	9. Electrical demolition requirements


	1.2 RELATED WORK
	A. Sealing around penetrations to maintain the integrity of time rated construction: Section 07 84 00, FIRESTOPPING.

	1.3 MINIMUM REQUIREMENTS
	A. References to the International Building Code (IBC), National Electrical Code (NEC), Underwriters Laboratories, Inc. (UL) and National Fire Protection Association (NFPA) are minimum installation requirement standards.
	B. Drawings and other specification sections shall govern in those instances where requirements are greater than those specified in the above standards.

	1.4 TEST STANDARDS
	A. All materials and equipment shall be listed, labeled or certified by a nationally recognized testing laboratory to meet Underwriters Laboratories, Inc., standards where test standards have been established. Equipment and materials which are not cov...
	B. Definitions:
	1. Listed; Equipment, materials, or services 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 productio...
	2. Labeled; Equipment or materials 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 inspecti...
	3. Certified; equipment or product which:
	a. Has been tested and found by a nationally recognized testing laboratory to meet nationally recognized standards or to be safe for use in a specified manner.
	b. Production of equipment or product is periodically inspected by a nationally recognized testing laboratory.
	c. Bears a label, tag, or other record of certification.

	4. Nationally recognized testing laboratory; laboratory which is approved, in accordance with OSHA regulations, by the Secretary of Labor.
	5. Provide:  The term "provide" means "to furnish and install, ready for the intended use and in complete operating condition."
	6. Install:  The term "install" is used to describe operations at project site including the actual "unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and similar ope...
	7. Directed:  Terms such as "directed," "requested," "authorized," "selected," "approved," "required," and "permitted" mean "directed by the Engineer," "requested by the Engineer," and similar phrases.
	8. Approve:  The term "approved," where used in conjunction with the Engineer's action on the Contractor's submittals, applications and requests, is limited to the Engineer's duties and responsibilities as stated in the Conditions of the Contracts.
	9. Indicated:  The term "indicated" refers to graphic representations, notes or schedules on the Drawings, or other Paragraphs or Schedules in the Specifications, and similar requirements in the Contract Documents.  Where terms such as "shown," "noted...
	10. Contractor: The term "Contractor" shall carry the same meaning as "Electrical Contractor"
	11. Or Equal: The term "Or equal" shall carry the same meaning as "approved as equal by the Engineer"
	12. Owner:  All references here-in and on drawings to “Owner” shall be the same as “Veterans Administration - Minneapolis”.


	1.5 QUALIFICATIONS (PRODUCTS AND SERVICES)
	A. Manufacturers Qualifications: The manufacturer shall regularly and presently produce, as one of the manufacturer's principal products, the equipment and material specified for this project, and shall have manufactured the item for at least three ye...
	B. Product Qualification:
	1. Manufacturer's product shall have been in satisfactory operation, on three installations of similar size and type as this project, for approximately three years.
	2. The Government reserves the right to require the Contractor to submit a list of installations where the products 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. Submi...

	1.6 APPLICABLE PUBLICATIONS
	A. Applicable publications listed in all Sections of Division are the latest issue, unless otherwise noted.

	1.7 MANUFACTURED PRODUCTS
	A. Materials and equipment furnished shall be of current production by manufacturers regularly engaged in the manufacture of such items, for which replacement parts shall be available.
	B. When more than one unit of the same class or type of 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 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 VA through the Resident Engineer a minimum of 15 working days prior to the manufacturers making the factory tests.
	2. Four copies of certified test reports containing all test data shall be furnished to the Resident Engineer prior to final inspection and not more than 90 days after completion of the tests.
	3. When equipment fails to meet factory test and re-inspection is required, the contractor shall be liable for all additional expenses, including expenses of the Government.


	1.8 EQUIPMENT REQUIREMENTS
	A. Where variations from the contract requirements are requested in accordance with the GENERAL CONDITIONS and Section 01 33 23 “SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES,” the connecting work and related components shall include, but not be limited to...

	1.9 PROJECT CONDITIONS
	A. Interior Environmental Conditions (fully conditioned spaces):  Electrical systems shall withstand the following environmental conditions without mechanical or electrical damage or degradation of performance capability:
	1. Ambient Temperature:  65 to 75 deg F
	2. Relative Humidity:  0 to 95 percent.

	B. Interior Environmental Conditions (heated only spaces):  Electrical systems shall withstand the following environmental conditions without mechanical or electrical damage or degradation of performance capability:
	1. Ambient Temperature:  55 to 95 deg F
	2. Relative Humidity:  0 to 95 percent.

	C. Hazardous Environment:  System components located in areas where fire or explosion hazards may exist because of flammable gases or vapors, flammable liquids, combustible dust, or ignitable fibers shall be rated, listed, and installed according to N...
	D. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to...
	1. Notify Owner/Owner's Representative no fewer than 5 working days in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Owner/Owner’s Representative’s written permission.


	1.10 EQUIPMENT PROTECTION
	A. Equipment and materials shall be protected during shipment and storage against physical damage, vermin, dirt, corrosive substances, fumes, moisture, cold and rain.
	1. Store equipment indoors in clean dry space with uniform temperature to prevent condensation.  Equipment shall include but not be limited to motor controllers, uninterruptible power systems, enclosures, controllers, circuit protective devices, cable...
	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...
	3. Damaged equipment shall be, as determined by the COTR, placed in first class operating condition or be returned to the source of supply for repair or replacement.
	4. Painted surfaces shall be protected with factory installed removable heavy kraft paper, sheet vinyl or equal.
	5. Damaged paint on equipment and materials shall be refinished with the same quality of paint and workmanship as used by the manufacturer so repaired areas are not obvious.


	1.11 WORK PERFORMANCE
	A. All electrical work must comply with the requirements of NFPA 70 (NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J, OSHA Part 1910 subpart S and OSHA Part 1910 subpart K 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...
	2. Electricians must wear personal protective equipment while working on energized systems in accordance with NFPA 70E.
	3. 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 work plan must include procedures to be used on and near the live electri...
	4. Work on energized circuits or equipment cannot begin until prior written approval is obtained from the Resident Engineer.

	D. For work on existing stations, arrange, phase, and perform work to assure electrical service for other buildings at all times. 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. 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 interferences.
	G. All Electrical workmen on this project shall be thoroughly knowledgeable of all applicable codes related to all electrical systems for this project.  All installations shall be performed by skilled electrician tradesmen fully aware of the latest te...
	H. Good workmanship and appearance shall be considered important.  Carefully lay out all work in advance to install in a neat and good workmanship-like manner all in accordance with recognized practices and standards of the industry.

	1.12 COORDINATION
	A. EQUIPMENT INSTALLATION AND REQUIREMENTS
	1. Equipment location shall be as close as practical to locations shown on the drawings.
	2. Working spaces shall not be less than specified in the NEC for all voltages specified.
	3. Inaccessible Equipment:
	a. Where the Government determines that the Contractor has installed equipment not conveniently accessible for operation and maintenance, the equipment shall be removed and reinstalled as directed at no additional cost to the Government.
	b. "Conveniently 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...


	B. All drawings, specifications and documents for this project shall be taken as a whole.  Before undertaking each part of the Work, the Contractor shall be familiar with this project by carefully reviewing and comparing all documents that pertain to ...
	C. In preparation of the contract documents, a reasonable effort has been made to provide layouts and connections based on selected and specified manufacturer's equipment.  Since physical space, electrical connections, equipment arrangements and other...
	D. Coordinate chases, slots, inserts, sleeves, and openings with general construction work and arrange in building structure during progress of construction to facilitate the electrical installations that follow.
	1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural components as they are constructed.

	E. Sequence, coordinate, and integrate installing electrical materials and equipment for efficient flow of the Work.  Coordinate installing large equipment requiring positioning before closing in the building.
	F. Provide temporary lighting accommodations throughout the facility and during the entire schedule of the project as needed. Coordinate with the general contractor and/or Owner for additional requirements.
	G. Before roughing in for electrical equipment furnished by others, verify the voltage and current characteristics and control connections of this equipment. Notify the Engineer where equipment connection requirements do not match the provisions indic...
	H. The drawings indicate only the approximate locations of rough-ins and may not indicate complete connection requirements.  Prior to progressing with any work or rough-ins the Contractor shall obtain all equipment rough-in requirements and informatio...
	I. Scaled and figured locations are approximate only.  Before proceeding with work, carefully check and verify with building dimensions on architectural drawings, and be responsible for properly fitting equipment and materials together and to the stru...
	J. Drawings are essentially diagrammatic and indicate the general arrangement of equipment.  Many offsets, bends, pull boxes, special fittings, etc. will be required which are not indicated.  Carefully study drawings and premises in order to determine...
	K. Where located adjacent and opposite side of the same wall, outlet boxes shall not be placed back to back, nor shall extension rings be used in place of double boxes, all to limit sound transmission between rooms.  Provide short horizontal nipple be...
	L. Coordinate arrangement, mounting, and support of electrical equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.

	M. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	N. Coordinate sleeve selection and application with selection and application of fire stopping specified in Division 07 Section "Penetration Fire stopping”.

	1.13 EQUIPMENT INSTALLATION AND REQUIREMENTS
	A. Equipment location shall be as close as practical to locations shown on the drawings.
	B. Working spaces shall not be less than specified in the NEC for all voltages specified.
	C. Inaccessible Equipment:
	1. Where the Government determines that the Contractor has installed equipment not conveniently accessible for operation and maintenance, the equipment shall be removed and reinstalled as directed at no additional cost to the Government.
	2. "Conveniently 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...


	1.14 SUBMITTALS
	A. Submit in accordance with Section 01 33 23 “SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.”
	B. The Government's approval shall be obtained for all equipment and material before delivery to the job site.  Delivery, storage or installation of equipment or material which has not had prior approval will not be permitted at the job site.
	C. All submittals shall include adequate descriptive literature, catalog cuts, shop drawings and other data necessary for the Government to ascertain that the proposed equipment and materials comply with specification requirements.  Catalog cuts submi...
	D. The review of shop drawings by the Architect/Engineer shall not constitute agreement of any deviations from the plans and specifications and shall not relieve the Contractor from responsibility for errors or omissions.
	E. 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__________________".
	2. Submittals shall be marked to show specification reference including the section and paragraph numbers.
	3. Submit each section separately.

	F. 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, pictures, nameplate data and test reports as required.
	2. 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.
	3. Parts list which shall include those replacement parts recommended by the equipment manufacturer.
	4. All shop drawings shall be bound neatly in four separate hard cover, 3-ring binders. Submit the following and refer to each Section for specific requirements.  Tab and index each Section, sequenced in order of section. The four sets of binders shal...
	1) Section 26 0519 Low-Voltage Electrical Power
	Conductors and Cables
	2) Section 26 0533 Raceways and Boxes for Electrical      Systems
	3) Section 26 0553 Identification for Electrical
	Systems
	4) Section 26 2416 Panelboards
	5) Section 26 2726 Wiring Devices
	6) Section 26 2911 Motor Starters
	7) Section 26 2921 Disconnect Switches
	8) Section 28 0513 Conductors and Cables for Electronic
	Safety and Security
	9) Section 28 3100 Fire Detection and Alarm

	5. Drawings for the additional required equipment that is to be submitted as part of the shop drawing submittals.

	G. Maintenance and Operation Manuals: Submit in accordance with Section 01 00 00 “GENERAL REQUIREMENTS.”
	1. Submit as required for systems and equipment specified in the technical sections. Furnish four copies, bound in hardback binders, (manufacturer's standard binders) or an approved equivalent. Furnish one complete manual as specified in the technical...
	2. Inscribe the following identification on the cover: the words "MAINTENANCE AND OPERATION MANUAL," the name and location of the system, equipment, building, name of Contractor, and contract number. Include in the manual the names, addresses, and tel...
	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 and replacement frequencies.
	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 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.
	k. Commissioning and Testing:
	1) Provide field Commissioning and testing for the following Specification Sections:
	a) Section 26 0519  Low Voltage Cables and Conductors for Electrical Systems
	b) Section 26 0526  Grounding and Bonding for Electrical Systems
	c) Section 28 3100 Fire Detection and Alarm




	H. Record 'As-Built' Documents:
	1. Prepare and record 'as-built' documents in accordance with the requirements in Division 1 Section "Project Closeout."
	2. Maintain a separate set of electrical drawings at the job site which is not used for construction purposes.  This set shall be kept updated by neatly marking all changes and deviations made during construction.  Use a color that contrasts with the ...
	3. In addition to the requirements specified in Division 1, indicate actual installed and 'as-built' conditions for:
	a. Major raceway systems, size and location, for both exterior and interior.
	b. Equipment locations (exposed and concealed), dimensioned from prominent building lines.
	c. Approved changes and actual equipment and materials installed.
	d. Contract modifications, including deviation of branch circuit numbering where circuit breaker arrangements have been adjusted.


	I. Approvals will be based on complete submission of manuals together with shop drawings.
	J. After approval and prior to installation, furnish the Resident Engineer with one sample of each of the following:

	1.15 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 d...

	1.16 PCB EQUIPMENT (NOT USED)
	1.17 Acceptance Checks and Tests
	A. The contractor shall furnish the instruments, materials and labor for field tests.

	1.18 TRAINING
	A. Training shall be provided in accordance with Article 1.25, INSTRUCTIONS, of Section 01 00 00 “GENERAL REQUIREMENTS.”
	B. Training shall be provided for the particular equipment or system as required in each associated specification.
	C. A training schedule shall be developed and submitted by the contractor and approved by the Resident Engineer at least 30 days prior to the planned training.

	1.19 PERMITS
	A. Obtain and pay for licenses and permits required, for fees and charges for use of outside services (i.e. inspecting agencies or delivery services) and use of property other than the site of the Work for storage of materials or other purposes.

	1.20 INSPECTIONS
	A. Secure regular inspections as required by regulations. Pay charges by regulating agencies for the inspections of installations or Drawings and Specifications.

	1.21 INSURANCE
	A. Procure and maintain such insurance required by law and/or specified in Division 0 or 1.


	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	B. Sleeves for Rectangular Openings:  Galvanized sheet steel.

	2.2 SLEEVE SEALS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.

	2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	3. Pressure Plates:  Carbon steel.  Include two for each sealing element.
	4. Connecting Bolts and Nuts:  Carbon steel of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.3 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, non-corrosive, non-staining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	B. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	C. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	D. Right of Way:  Give to piping systems installed at a required slope.

	3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Cut sleeves to length for mounting flush with both surfaces of walls.
	F. Extend sleeves installed in floors 3 inches above finished floor level.
	G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	H. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Seala...
	J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with re...

	3.3 SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable and ...

	3.4 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Secti...

	3.5 CUTTING AND PATCHING
	A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces required to permit electrical installations.  Perform cutting by skilled craftsmen of trades involved.
	B. Repair and refinish disturbed finish materials and other surfaces to match adjacent undisturbed surfaces.  Install new fireproofing where existing fire stopping has been disturbed.  Repair and refinish materials and other surfaces by skilled crafts...

	3.6 FIELD QUALITY CONTROL
	A. Inspect installed components for damage and faulty work, including the following:
	1. Supporting devices for electrical components.
	2. Electrical identification.
	3. Concrete bases.
	4. Cutting and patching for electrical construction.
	5. Touchup painting.


	3.7 REFINISHING AND TOUCHUP PAINTING
	A. Refinish and touch up paint.  Paint materials and application requirements are specified in Division 9 Section "Painting."
	1. Clean damaged and disturbed areas and apply primer, intermediate, and finish coats to suit the degree of damage at each location.
	2. Follow paint manufacturer's written instructions for surface preparation and for timing and application of successive coats.
	3. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	4. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.


	3.8 CLEANING AND PROTECTION
	A. Thoroughly clean electrical materials, equipment and apparatus to be free of dust, dirt, rust, and foreign materials before acceptance at Substantial Completion.
	B. Clean panelboards, switchboards, motor controls, etc.  Take special care to remove dirt, mortar, wire scraps, etc, from equipment interiors.
	C. Clean accessible elements of disconnecting and protective devices of equipment, coils of dry type transformers, etc. with compressed air (less than 15 psi) and vacuum clean enclosure prior to being energized.
	D. On completion of installation, including outlets, fittings, and devices, inspect exposed finish.  Remove burrs, dirt, paint spots, and construction debris.
	E. Protect equipment and installations and maintain conditions to ensure that coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.

	3.9 ELECTRICAL CONTRACTOR DEMOLITION RESPONSIBILITIES
	A. Remove accessible wiring including conduit, junction boxes, hangers, and supports for main feeders to panelboards, from panelboards to light fixtures from panelboards to wiring devices such as receptacles, switches, floor outlets, special electrica...
	B. Where conduits are stubbed out of a surface not being removed for new construction, such as a floor slab or poured concrete column or wall, these conduits shall be cut back to a point where patching can adequately be performed.
	C. Demolition work shall be coordinated with the Owner.  Should questions arise regarding the removal of a conduit and/or wiring, (i.e. Is it energized? Does it serve a load in an area not be remodeled?), confirm with the Owner before such wiring or c...
	D. Reused and Reinstalled equipment and devices:  Carefully disconnect and remove items to be reused or reinstalled.  Any questions regarding the quality and reusability of an item shall be brought to the attention of the Engineer/Architect prior to r...
	E. Demolition equipment and devices:  Existing equipment, devices, and light fixtures not indicated for reuse shall become the property of this Contractor and disposed of properly.
	F. Disconnect and remove wiring devices and replace with devices and cover plates as shown on the Drawings or as specified in Section 26 2726 - Wiring Devices.
	G. Refer to Division 1 for hazardous material removal requirements.
	H. Rework the existing conduit and junction box system such that upon completion of the remodeling, no junction boxes are located in inaccessible locations.  This includes existing junction boxes that may be rendered inaccessible due to new piping or ...

	3.10 EXISTING CONDITIONS
	A. Conduits, lights, circuiting, devices, speakers, etc., shown on the Drawings as existing are based on existing plans and may not be installed as originally shown.  A field survey was conducted to verify the general accuracy of the existing plans.  ...

	3.11 CONTINUITY OF SERVICE
	A. Schedule and carry out the Work in such a manner as to cause the Owner a minimum of inconvenience due to service interruption.  Temporary services (feeder, branch circuit and signal systems) shall be installed if one area or phase of construction d...

	3.12 BUILDING STRUCTURE PENETRATIONS
	A. Provide firestopping for all existing electrical penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are spe...
	Where existing or temporary raceway systems are being demolished, which leave openings in the existing building structure, the building structure shall be patched to match the existing construction and maintain the existing building fire ratings.
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	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This section specifies general grounding and bonding requirements of electrical equipment operations and to provide a low impedance path for possible ground fault currents.
	B. “Grounding electrode system” refers to all electrodes required by NEC, as well as including made, supplementary, lightning protection system grounding electrodes.
	C. The terms “connect” and “bond” are used interchangeably in this specification and have the same meaning.

	1.2 RELATED WORK
	A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General electrical requirements and items that are common to more than one section of Division 26.
	B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW): Low Voltage power and lighting wiring.

	1.3 SUBMITTALS
	A. Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
	B. Shop Drawings:
	1. Sufficient information, clearly presented, shall be included to determine compliance with drawings and specifications.
	2. Include the location of system grounding electrode connections and the routing of aboveground and underground grounding electrode conductors.

	C. Test Reports: Provide certified test reports of ground resistance.
	D. Certifications: Two weeks prior to final inspection, submit four copies of the following to the Resident Engineer:
	1. Certification that the materials and installation is in accordance with the drawings and specifications.
	2. Certification, by the Contractor, that the complete installation has been properly installed and tested.


	1.4 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 the basic designation only.
	B. American Society for Testing and Materials (ASTM):
	1. B1-2001 Standard Specification for Hard-Drawn Copper Wire
	2. B8-2004 Standard Specification for Concentric-Lay-Stranded    Copper Conductors, Hard, Medium-Hard, or Soft

	C. Institute of Electrical and Electronics Engineers, Inc. (IEEE):
	1. 81-1983 IEEE Guide for Measuring Earth Resistivity, Ground    Impedance, and Earth Surface Potentials of a Ground    System

	D. C. National Fire Protection Association (NFPA):
	1. 70-2014 National Electrical Code (NEC)
	2. 99-2005 Health Care Facilities

	E. D. Underwriters Laboratories, Inc. (UL):
	1. 44-2005  Thermoset-Insulated Wires and Cables
	2. 83-2003  Thermoplastic-Insulated Wires and Cables
	3. 467-2004  Grounding and Bonding Equipment
	4. 486A-486B-2003  Wire Connectors



	PART 2 -  PRODUCTS
	2.1 GROUNDING AND BONDING CONDUCTORS
	A. Equipment grounding conductors shall be UL 83 insulated stranded copper, except that sizes 10 AWG and smaller shall be solid copper. Insulation color shall be continuous green for all equipment grounding conductors, except that wire sizes 4 AWG and...
	B. Bonding conductors shall be ASTM B8 bare stranded copper, except that sizes 10 AWG and smaller shall be ASTM B1 solid bare copper wire.
	C. Electrical System Grounding: Conductor sizes shall not be less than what is shown on the drawings and not less than required by the NEC, whichever is greater.

	2.2 GROUNDING ELECTRODES (NOT USED)
	2.3 TELECOMMUNICATION GROUNDING (not used)
	2.4 SPLICES AND TERMINATION COMPONENTS
	A. Components shall meet or exceed UL 467 and be clearly marked with the manufacturer, catalog number, and permitted conductor size(s).

	2.5 ground connections
	A. Above Grade:
	1. Bonding Jumpers: compression type connectors, using zinc-plated fasteners and external tooth lockwashers.
	2. Ground Busbars: Two-hole compression type lugs using tin-plated copper or copper alloy bolts and nuts.
	3. Rack and Cabinet Ground Bars: one-hole compression-type lugs using zinc-plated or copper alloy fasteners.


	2.6 equipment rack and cabinet ground bars (NOT USED)
	2.7 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 screw lug-type terminal blocks.

	2.8 splice case ground accessories
	A. Splice case grounding and bonding accessories shall be supplied by the splice case manufacturer when available. Otherwise, use 6 AWG insulated ground wire with shield bonding connectors.


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Ground in accordance with the NEC, as shown on drawings, and as hereinafter specified.
	B. System Grounding:
	1. Secondary service neutrals: Ground at the supply side of the secondary disconnecting means and at the related transformers.

	C. Equipment Grounding: Metallic structures (including ductwork and building steel), enclosures, raceways, junction boxes, outlet boxes, cabinets, machine frames, and other conductive items in close proximity with electrical circuits shall be bonded a...

	3.2 INACCESSIBLE GROUNDING CONNECTIONS
	A. 33TMake grounding connections, which are buried or otherwise normally inaccessible (except connections for which periodic testing access is required) by exothermic weld.

	3.3 SECONDARY EQUIPMENT AND CIRCUITS
	A. Main Bonding Jumper: Bond the secondary service neutral to the ground bus in the service equipment.
	B. Metallic Piping, Building Steel, and Supplemental Electrode(s):
	1. Provide a grounding electrode conductor sized per NEC between the service equipment ground bus and all metallic water and gas pipe systems, building steel, and supplemental or made electrodes. Jumper insulating joints in the metallic piping. All co...
	2. Provide a supplemental ground electrode and bond to the grounding electrode system.

	C. Conduit Systems:
	1. Ground all metallic conduit systems. All metallic conduit systems shall contain an equipment grounding conductor.
	2. Non-metallic conduit systems shall contain an equipment grounding conductor, except that non-metallic feeder conduits which carry a grounded conductor from exterior transformers to interior or building-mounted service entrance equipment need not co...
	3. Conduit containing only a grounding conductor, and which is provided for mechanical protection of the conductor, shall be bonded to that conductor at the entrance and exit from the conduit.

	D. Feeders and Branch Circuits: Install equipment grounding conductors with all feeders and power and lighting branch circuits.
	E. 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 ...
	2. Provide lugs in each box and enclosure for equipment grounding conductor termination.
	3. Provide ground bars in panelboards, bolted to the housing, with sufficient lugs to terminate the equipment grounding conductors.

	F. Motors and Starters: Provide lugs in motor terminal box and starter housing or motor control center compartment to terminate equipment grounding conductors.
	G. Ground lighting fixtures to the equipment grounding conductor of the wiring system when the green ground is provided; otherwise, ground the fixtures through the conduit systems. Fixtures connected with flexible conduit shall have a green ground wir...
	H. Fixed electrical appliances and equipment shall be provided with a ground lug for termination of the equipment grounding conductor.
	I. Panelboard Bonding: The equipment grounding terminal buses of the normal and essential branch circuit panelboards serving the same individual patient vicinity shall be bonded together with an insulated continuous copper conductor not less than 16 m...

	3.4 Bonding Straps and Jumpers
	A. Install in locations accessible for inspection and maintenance, except where routed through short lengths of conduit.
	B. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	C. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not transmitted to rigidly mounted equipment.
	D. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, use a bolted clamp.

	3.5 Bonding Interior Metal Ducts (not used)
	3.6 corrosion inhibitors
	A. When making ground and ground bonding connections, apply a corrosion inhibitor to all contact surfaces.  Use corrosion inhibitor appropriate for protecting a connection between the metals used.

	3.7 CONDUCTIVE PIPING
	A. Bond all conductive piping systems, interior and exterior, to the building to the grounding electrode system. Bonding connections shall be made as close as practical to the equipment ground bus.

	3.8 electrical room grounding(not used)
	3.9 wireway grounding
	A. Ground and Bond Metallic Wireway Systems as follows:
	1. Bond the metallic structures of wireway to provide 100 percent electrical continuity throughout the wireway system by connecting a 6 AWG bonding jumper at all intermediate metallic enclosures and across all section junctions.
	2. Install insulated 6 AWG bonding jumpers between the wireway system bonded as required in paragraph 1 above, and the closest building ground at each end and approximately every 50 feet.
	3. Use insulated 6 AWG bonding jumpers to ground or bond metallic wireway at each end at all intermediate metallic enclosures and cross all section junctions.
	4. Use insulated 6 AWG bonding jumpers to ground cable tray to column-mounted building ground plates (pads) at each end and approximately every 45 feet.


	3.10 COMMUNICATIONS SYSTEMS (not used)
	3.11 CIRCUITS OPERATING AT LESS THAN 50 VOLTS
	A. Circuits operating at less than 50 volts shall be grounded in accordance with NEC articles 720 and 725.

	3.12 FIRE PROTECTIVE SIGNALING SYSTEMS
	A. Fire protective signaling systems shall be grounded in accordance with NEC article 760.

	3.13 FIELD QUALITY CONTROL
	A. Perform Code required tests and inspections and prepare test reports.
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	SECTION 28 05 11 REQUIREMENTS FOR ELECTRONIC LIFE SAFETY AND SECURITY
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This section applies to all sections of Division 28.
	B. Furnish and install communication cabling, systems, equipment and accessories in accordance with the specifications and drawings.  All necessary cabling for connection to active equipment shall be provided by this subcontractor to provide a complet...
	C. Section Includes:
	1. Communications equipment coordination and installation.
	2. Common communications installation requirements.
	3. Cutting and patching for communications and electronic safety and security construction.
	4. Touchup painting.


	1.2 RELATED WORK
	A. Sealing around penetrations to maintain the integrity of time rated construction: Section 07 84 00, FIRESTOPPING.

	1.3 MINIMUM REQUIREMENTS
	A. References to the International Building Code (IBC), National Electrical Code (NEC), Underwriters Laboratories, Inc. (UL) and National Fire Protection Association (NFPA) are minimum installation requirement standards.
	B. Drawings and other specification sections shall govern in those instances where requirements are greater than those specified in the above standards.

	1.4 TEST STANDARDS
	A. All materials and equipment shall be listed, labeled or certified by a nationally recognized testing laboratory to meet Underwriters Laboratories, Inc., standards where test standards have been established. Equipment and materials which are not cov...
	B. Definitions:
	1. Listed; Equipment, materials, or services 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 productio...
	2. Labeled; Equipment or materials 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 inspecti...
	3. Certified; equipment or product which:
	a. Has been tested and found by a nationally recognized testing laboratory to meet nationally recognized standards or to be safe for use in a specified manner.
	b. Production of equipment or product is periodically inspected by a nationally recognized testing laboratory.
	c. Bears a label, tag, or other record of certification.

	4. Nationally recognized testing laboratory; laboratory which is approved, in accordance with OSHA regulations, by the Secretary of Labor.
	5. Provide:  The term "provide" means "to furnish and install, ready for the intended use and in complete operating condition."
	6. Install:  The term "install" is used to describe operations at project site including the actual "unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and similar ope...
	7. Directed:  Terms such as "directed," "requested," "authorized," "selected," "approved," "required," and "permitted" mean "directed by the Engineer," "requested by the Engineer," and similar phrases.
	8. Approve:  The term "approved," where used in conjunction with the Engineer's action on the Contractor's submittals, applications and requests, is limited to the Engineer's duties and responsibilities as stated in the Conditions of the Contracts.
	9. Indicated:  The term "indicated" refers to graphic representations, notes or schedules on the Drawings, or other Paragraphs or Schedules in the Specifications, and similar requirements in the Contract Documents.  Where terms such as "shown," "noted...
	10. Contractor: The term "Contractor" shall carry the same meaning as "Electrical Contractor"
	11. Or Equal: The term "Or equal" shall carry the same meaning as "approved as equal by the Engineer"
	12. Owner:  All references here-in and on drawings to “Owner” shall be the same as “Veterans Administration - Minneapolis”.


	1.5 QUALIFICATIONS (PRODUCTS AND SERVICES)
	A. Manufacturers Qualifications: The manufacturer shall regularly and presently produce, as one of the manufacturer's principal products, the equipment and material specified for this project, and shall have manufactured the item for at least three ye...
	B. Product Qualification:
	1. Manufacturer's product shall have been in satisfactory operation, on three installations of similar size and type as this project, for approximately three years.
	2. The Government reserves the right to require the Contractor to submit a list of installations where the products 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. Submi...

	1.6 APPLICABLE PUBLICATIONS
	A. Applicable publications listed in all Sections of Division are the latest issue, unless otherwise noted.

	1.7 MANUFACTURED PRODUCTS
	A. Materials and equipment furnished shall be of current production by manufacturers regularly engaged in the manufacture of such items, for which replacement parts shall be available.
	B. When more than one unit of the same class or type of 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 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 VA through the Resident Engineer a minimum of 15 working days prior to the manufacturers making the factory tests.
	2. Four copies of certified test reports containing all test data shall be furnished to the Resident Engineer prior to final inspection and not more than 90 days after completion of the tests.
	3. When equipment fails to meet factory test and re-inspection is required, the contractor shall be liable for all additional expenses, including expenses of the Government.


	1.8 EQUIPMENT REQUIREMENTS
	A. Where variations from the contract requirements are requested in accordance with the GENERAL CONDITIONS and Section 01 33 23 “SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES,” the connecting work and related components shall include, but not be limited to...

	1.9 PROJECT CONDITIONS
	A. Exterior Environmental Conditions:  Electrical systems shall withstand the following environmental conditions without mechanical or electrical damage or degradation of performance capability:
	1. Ambient Temperature:  -20 to 104 deg F
	2. Relative Humidity:  0 to 95 percent.
	3. Altitude:  935 feet

	B. Interior Environmental Conditions (fully conditioned spaces):  Electrical systems shall withstand the following environmental conditions without mechanical or electrical damage or degradation of performance capability:
	1. Ambient Temperature:  65 to 75 deg F
	2. Relative Humidity:  0 to 95 percent.

	C. Interior Environmental Conditions (heated only spaces):  Electrical systems shall withstand the following environmental conditions without mechanical or electrical damage or degradation of performance capability:
	1. Ambient Temperature:  55 to 95 deg F
	2. Relative Humidity:  0 to 95 percent.

	D.  Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according t...
	1. Notify Owner/Owner's Representative no fewer than 5 working days in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Owner/Owner’s Representative’s written permission.


	1.10 EQUIPMENT PROTECTION
	A. Equipment and materials shall be protected during shipment and storage against physical damage, vermin, dirt, corrosive substances, fumes, moisture, cold and rain.
	1. Store equipment indoors in clean dry space with uniform temperature to prevent condensation.  Equipment shall include but not be limited to switchgear, switchboards, panelboards, transformers, motor control centers, motor controllers, uninterruptib...
	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...
	3. Damaged equipment shall be, as determined by the Resident Engineer, placed in first class operating condition or be returned to the source of supply for repair or replacement.
	4. Painted surfaces shall be protected with factory installed removable heavy kraft paper, sheet vinyl or equal.
	5. Damaged paint on equipment and materials shall be refinished with the same quality of paint and workmanship as used by the manufacturer so repaired areas are not obvious.


	1.11 WORK PERFORMANCE
	A. All electrical work must comply with the requirements of NFPA 70 (NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J, OSHA Part 1910 subpart S and OSHA Part 1910 subpart K in addition to other references required by contract.
	B. Job site safety and worker safety is the responsibility of the contractor.
	C. For work on existing stations, arrange, phase, and perform work to assure communicaiton service for other buildings at all times. Refer to Article OPERATIONS AND STORAGE AREAS under Section 01 00 00 “GENERAL REQUIREMENTS.”
	D. New work shall be installed and connected to existing work. Disturbed or damaged work shall be replaced or repaired to its prior conditions, as required by Section 01 00 00 “GENERAL REQUIREMENTS.”
	E. Coordinate location of equipment and conduit with other trades to minimize interferences.
	F. All Life Safety and Security workmen on this project shall be thoroughly knowledgeable of all applicable codes related to all Life Safety and Security systems for this project.  All installations shall be performed by skilled tradesmen fully aware ...
	G. Good workmanship and appearance shall be considered important.  Carefully lay out all work in advance to install in a neat and good workmanship-like manner all in accordance with recognized practices and standards of the industry.

	1.12 COORDINATION
	A. EQUIPMENT INSTALLATION AND REQUIREMENTS
	1. Equipment location shall be as close as practical to locations shown on the drawings.
	2. Inaccessible Equipment:
	a. Where the Government determines that the Contractor has installed equipment not conveniently accessible for operation and maintenance, the equipment shall be removed and reinstalled as directed at no additional cost to the Government.
	b. "Conveniently 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...


	B. All drawings, specifications and documents for this project shall be taken as a whole.  Before undertaking each part of the Work, the Contractor shall be familiar with this project by carefully reviewing and comparing all documents that pertain to ...
	C. In preparation of the contract documents, a reasonable effort has been made to provide layouts and connections based on selected and specified manufacturer's equipment.  Since physical space, electrical connections, equipment arrangements and other...
	D. Coordinate chases, slots, inserts, sleeves, and openings with general construction work and arrange in building structure during progress of construction to facilitate the electrical installations that follow.
	1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural components as they are constructed.

	E. Sequence, coordinate, and integrate installing Life Safety and Security materials and equipment for efficient flow of the Work.  Coordinate installing large equipment requiring positioning before closing in the building.
	F.  Provide access panels and doors for Life Safety and Security items that are concealed by finished surfaces.  Access doors and panels are specified in Division 8 Section "Access Doors." Locations shall be coordinated with the Architectural reflecte...
	G. Where identification devices are applied to field-finished surfaces, coordinate installation of identification devices with completion of finished surface.
	H. Where identification markings and devices will be concealed by acoustical ceilings and similar finishes, coordinate installation of these items before ceiling installation.
	I. The drawings indicate only the approximate locations of rough-ins and may not indicate complete connection requirements.  Prior to progressing with any work or rough-ins the Contractor shall obtain all equipment rough-in requirements and informatio...
	J. Scaled and figured locations are approximate only.  Before proceeding with work, carefully check and verify with building dimensions on architectural drawings, and be responsible for properly fitting equipment and materials together and to the stru...
	K. Drawings are essentially diagrammatic and indicate the general arrangement of equipment.  Many offsets, bends, pull boxes, special fittings, etc. will be required which are not indicated.  Carefully study drawings and premises in order to determine...
	L. Where located adjacent and opposite side of the same wall, outlet boxes shall not be placed back to back, nor shall extension rings be used in place of double boxes, all to limit sound transmission between rooms.  Provide short horizontal nipple be...
	M. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	N. Coordinate sleeve selection and application with selection and application of fire stopping specified in Division 07 Section "Penetration Fire stopping”.

	1.13 EQUIPMENT INSTALLATION AND REQUIREMENTS
	A. Equipment location shall be as close as practical to locations shown on the drawings.
	B. Inaccessible Equipment:
	1. Where the Government determines that the Contractor has installed equipment not conveniently accessible for operation and maintenance, the equipment shall be removed and reinstalled as directed at no additional cost to the Government.
	2. "Conveniently 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...


	1.14 SUBMITTALS
	A. Submit in accordance with Section 01 33 23 “SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.”
	B. The Government's approval shall be obtained for all equipment and material before delivery to the job site.  Delivery, storage or installation of equipment or material which has not had prior approval will not be permitted at the job site.
	C. All submittals shall include adequate descriptive literature, catalog cuts, shop drawings and other data necessary for the Government to ascertain that the proposed equipment and materials comply with specification requirements.  Catalog cuts submi...
	D. The review of shop drawings by the Architect/Engineer shall not constitute agreement of any deviations from the plans and specifications and shall not relieve the Contractor from responsibility for errors or omissions.
	E. 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__________________".
	2. Submittals shall be marked to show specification reference including the section and paragraph numbers.
	3. Submit each section separately.

	F. 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, pictures, nameplate data and test reports as required.
	2. 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.
	3. Parts list which shall include those replacement parts recommended by the equipment manufacturer.
	4. All shop drawings shall be bound neatly in four separate hard cover, 3-ring binders. Submit the following and refer to each Section for specific requirements.  Tab and index each Section, sequenced in order of section. The four binders shall consis...
	a. Section 28 3100  Fire Detection and Alarm

	5. Refer to drawings for the additional required equipment that is to be submitted as part of the shop drawing submittals.

	G. Maintenance and Operation Manuals: Submit in accordance with Section 01 00 00 “GENERAL REQUIREMENTS.”
	1. Submit as required for systems and equipment specified in the technical sections. Furnish four copies, bound in hardback binders, (manufacturer's standard binders) or an approved equivalent. Furnish one complete manual as specified in the technical...
	2. Inscribe the following identification on the cover: the words "MAINTENANCE AND OPERATION MANUAL," the name and location of the system, equipment, building, name of Contractor, and contract number. Include in the manual the names, addresses, and tel...
	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 and replacement frequencies.
	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 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.


	H. Record 'As-Built' Documents:
	1. Prepare and record 'as-built' documents in accordance with the requirements in Division 1 Section "Project Closeout."
	2. Maintain a separate set of electrical drawings at the job site which is not used for construction purposes.  This set shall be kept updated by neatly marking all changes and deviations made during construction.  Use a color that contrasts with the ...
	3.  In addition to the requirements specified in Division 1, indicate actual installed and 'as-built' conditions for:
	a. Major raceway systems, size and location, for both exterior and interior.
	b. Equipment locations (exposed and concealed), dimensioned from prominent building lines.
	c. Approved changes and actual equipment and materials installed.
	d. Contract modifications, including deviation of branch circuit numbering where circuit breaker arrangements have been adjusted.


	I. Approvals will be based on complete submission of manuals together with shop drawings.
	J. After approval and prior to installation, furnish the Resident Engineer with one sample of each of the following:

	1.15 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 d...

	1.16 Acceptance Checks and Tests
	A. The contractor shall furnish the instruments, materials and labor for field tests.

	1.17 TRAINING
	A. Training shall be provided in accordance with Article 1.25, INSTRUCTIONS, of Section 01 00 00 “GENERAL REQUIREMENTS.”
	B. Training shall be provided for the particular equipment or system as required in each associated specification.
	C. A training schedule shall be developed and submitted by the contractor and approved by the Resident Engineer at least 30 days prior to the planned training.

	1.18 PERMITS
	A. Obtain and pay for licenses and permits required, for fees and charges for use of outside services (i.e. inspecting agencies or delivery services) and use of property other than the site of the Work for storage of materials or other purposes.

	1.19 INSPECTIONS
	A. Secure regular inspections as required by regulations. Pay charges by regulating agencies for the inspections of installations or Drawings and Specifications.

	1.20 INSURANCE
	A. Procure and maintain such insurance required by law and/or specified in Division 0 or 1.


	PART 2 -  PRODUCTS (NOT APPLICABLE)
	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR Life Safety and Security INSTALLATION
	A. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	B. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	C. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	D. Right of Way:  Give to piping systems installed at a required slope.

	3.2 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for Life Safety and Security installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Div...

	3.3 FIELD QUALITY CONTROL
	A. Inspect installed components for damage and faulty work, including the following:
	1. Supporting devices for electrical components.
	2. Electrical identification.
	3. Concrete bases.
	4. Cutting and patching for electrical construction.
	5. Touchup painting.


	3.4 REFINISHING AND TOUCHUP PAINTING
	A. Refinish and touch up paint.  Paint materials and application requirements are specified in Division 9 Section "Painting."
	1. Clean damaged and disturbed areas and apply primer, intermediate, and finish coats to suit the degree of damage at each location.
	2. Follow paint manufacturer's written instructions for surface preparation and for timing and application of successive coats.
	3. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	4. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.


	3.5 CLEANING AND PROTECTION
	A. Thoroughly clean materials, equipment and apparatus to be free of dust, dirt, rust, and foreign materials before acceptance at Substantial Completion.
	B. On completion of installation, including outlets, fittings, and devices, inspect exposed finish.  Remove burrs, dirt, paint spots, and construction debris.
	C. Protect equipment and installations and maintain conditions to ensure that coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.

	3.6 Life Safety and Security CONTRACTOR DEMOLITION RESPONSIBILITIES
	A. Remove cabling to source when indicated to be removed.  Existing conduit, boxes, cable, etc. indicated to remain which are presently being supported from existing ceiling or ceiling supports, which are to be removed, shall be re-supported to buildi...
	B. Demolition work shall be coordinated with the Owner.  Should questions arise regarding the removal of a conduit and/or wiring, (i.e. Is it energized? Does it serve a load in an area not be remodeled?), confer with the Owner before such wiring or co...
	C. Reused and Reinstalled equipment and devices:  Carefully disconnect and remove items to be reused or reinstalled.  Any questions regarding the quality and reusability of an item shall be brought to the attention of the Engineer/Architect prior to r...
	D. Demolition equipment and devices:  Existing equipment and devices not indicated for reuse shall become the property of this Contractor and disposed of properly.
	E. Disconnect and remove devices and replace with devices and cover plates as shown on the Drawings or as specified in other Division 27 sections.
	F. Refer to Division 1 for hazardous material removal requirements.

	3.7 EXISTING CONDITIONS
	A. Conduits, cabling, devices, speakers, etc., shown on the Drawings as existing are based on existing plans and may not be installed as originally shown.  A field survey was conducted to verify the general accuracy of the existing plans.  However, no...

	3.8 CONTINUITY OF SERVICE
	A. Schedule and carry out the Work in such a manner as to cause the Owner a minimum of inconvenience due to service interruption.  Temporary services (feeder, branch circuit and signal systems) shall be installed if one area or phase of construction d...

	3.9 BUILDING STRUCTURE PENETRATIONS
	A. Provide firestopping for all existing electrical penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are spe...
	B. Where existing or temporary raceway systems are being demolished, which leave openings in the existing building structure, the building structure shall be patched to match the existing construction and maintain the existing building fire ratings.
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	PART 1 -  GENERAL
	1.1 DESCRIPTIONS
	A. Section Includes:
	1. RS-232 cabling.
	2. RS-485 cabling.
	3. Low-voltage control cabling.
	4. Control-circuit conductors.
	5. Fire alarm wire and cable.


	1.2 DEFINITIONS
	A. BICSI:  Building Industry Consulting Service International.
	B. EMI:  Electromagnetic interference.
	C. IDC:  Insulation displacement connector.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control and signaling power-limited circuits.
	E. Open Cabling:  Passing telecommunications cabling through open space (e.g., between the studs of a wall cavity).
	F. RCDD:  Registered Communications Distribution Designer.
	G. STP: Shielded twisted pair
	H. UTP:  Unshielded twisted pair.

	1.3 RELATED DOCUMENTS AND WORK
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:
	1. System Labeling Schedules:  Electronic copy of labeling schedules, in software and format selected by Owner.
	2. Cabling administration drawings and printouts.
	3. Wiring diagrams to show typical wiring schematics, including the following:
	a. Cross-connects.
	b. Patch panels.
	c. Patch cords.

	4. Cross-connects and patch panels.  Detail mounting assemblies, and show elevations and physical relationship between the installed components.

	C. Maintenance Data:  For wire and cable to include in maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A.
	C. Grounding:  Comply with ANSI-J-STD-607-A.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install UTP, optical fiber, and coaxial cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humid...

	1.8 COORDINATION
	A. Coordinate layout and installation of electronic security and safety pathways and cabling with Owner's telecommunications and LAN equipment and service suppliers.
	B. Coordinate outlet/connector and equipment locations with location of power receptacles at each work area.
	C. Coordinate cabling requirements with Communications Contractor(s) prior to shop drawing submittals and provide documentation of adjustments to Contract Documents.

	1.9 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install UTP, optical fiber, and coaxial cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humid...


	PART 2 -  PRODUCTS
	2.1 PATHWAYS
	A. Support of Open Cabling:  NRTL labeled for support of Category 6 cabling, designed to prevent degradation of cable performance and pinch points that could damage cable.
	1. Support brackets with cable tie slots for fastening cable ties to brackets.
	2. Lacing bars, spools, J-hooks, and D-rings.
	3. Straps and other devices.

	B. Conduit and Boxes:  Comply with requirements in Division 26 Section Raceways and Boxes for Electrical Systems.

	2.2 FIRE ALARM WIRE AND CABLE
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Comtran Corp.
	2. Draka USA.
	3. Genesis Cable Products; Honeywell International, Inc.
	4. Rockbestos-Suprenant Cable Corporation.
	5. West Penn Wire/CDT; a division of Cable Design Technologies.

	B. General Wire and Cable Requirements:  NRTL listed and labeled as complying with NFPA 70, Article 760.  Installed in raceway.
	C. Signaling Line Circuits:  Twisted, shielded pair, minimum No. 18 AWG.
	D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded insulation.
	1. Low-Voltage Circuits:  No. 16 AWG, minimum.
	2. Line-Voltage Circuits:  No. 12 AWG, minimum.


	2.3 IDENTIFICATION PRODUCTS
	A. Comply with UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and inks used by label printers.
	B. Comply with requirements in Division 16 Section "Conduit Systems."

	2.4 SOURCE QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to evaluate cables.
	B. Cable will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 FIRE ALARM WIRING INSTALLATION
	A. Comply with NFPA 72.
	B. Wiring Method:  Install wiring in metal raceway according to Division 26 Section Raceway and Boxes for Electrical Systems.
	C. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended by manufacturer.  Install conductors parallel with or at right angles to sides and back of the enclosure.  Bundle, lace, and train conductors to termi...
	D. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment enclosures where circuit connections are made.
	E. Color-Coding:  Color-code fire alarm conductors differently from the normal building power wiring.  Use one color-code for alarm circuit wiring and another for supervisory circuits.  Color-code audible alarm-indicating circuits differently from ala...
	F. Wiring to Remote Alarm Transmitting Device:  1-inch conduit between the fire alarm control panel and the transmitter.  Install number of conductors and electrical supervision for connecting wiring as needed to suit monitoring function.

	3.2 CONTROL-CIRCUIT CONDUCTORS
	A. Minimum Conductor Sizes:
	1. Class 1 remote-control and signal circuits, No. 14 AWG.
	2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.
	3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.


	3.3 CONNECTIONS
	A. Comply with requirements in Division 13 Section "Fire Alarm Systems" for connecting, terminating, and identifying wires and cables.

	3.4 FIRESTOPPING
	A. Comply with requirements in Division 07 Section Fire Stopping.
	B. Comply with TIA/EIA-569-A, "Firestopping" Annex A.
	C. Comply with BICSI TDMM, "Firestopping Systems" Article.

	3.5 GROUNDING
	A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.
	B. Comply with ANSI-J-STD-607-A.
	C. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG equipment grounding conductor.

	3.6 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  Comply with requirements for identification specified in Division 26 Section Requirements for Electrical Installations.

	3.7 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
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	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This section of the specifications includes the furnishing, installation, and connection of the fire alarm equipment to form a complete coordinated system ready for operation. It shall include, but not be limited to, alarm initiating devices, alarm...
	B. Fire alarm systems shall comply with requirements of the NFPA 72 and the Department of Veterans Affairs Fire Protection Design Manual (4th Edition) unless variations are specifically identified within these contract documents by the following notat...
	C. Fire Alarm Systems shall be noncoded addressable systems, with automatic sensitivity control of certain smoke detectors and multiplexed signal transmission, dedicated to fire-alarm service only.
	D. The existing building fire alarm system is a Gamewell/FCI product that has an automatic digitized voice fire alarm signal with emergency manual voice override to notify occupants to evacuate. The digitized voice message shall identify the area of t...
	E. Alarm signals (by device), supervisory signals (by device) and system trouble signals (by device not reporting) shall be distinctly transmitted to the main fire alarm system control unit (located on plan drawings for each building).
	F. The main fire alarm control unit automatically transmits alarm signals to a listed central station using a digital alarm communicator transmitter in accordance with NFPA 72.

	1.2 DEFINITIONS
	A. COR: Contracting Officer’s Representative
	B. VA FPDM: Department of Veterans Affairs Fire Protection Design Manual
	C. LED:  Light-emitting diode.
	D. NICET:  National Institute for Certification in Engineering Technologies.
	E. PIV: Post Indicator Valve
	F. VCS:  Voice Communications Systems

	1.3 SCOPE
	A. The existing fire alarm devices, wiring, and conduits to be reused and/or modified for the new layout of the area. Any additional devices needed for this project shall be provided as part of this contract.
	B. All programming of the main fire alarm panel shall be provided by FireNet Systems Inc.  Bidding contractors shall provide a separate line item cost for reprogramming of the space.
	C. A modified fire alarm system shall be designed and installed in accordance with the specifications and drawings. Device location and wiring runs shown on the drawings are for reference only unless specifically dimensioned. Actual locations shall be...
	D. Basic Performance:
	1. Alarm and trouble signals from the building fire alarm control panel shall be digitally encoded by UL listed electronic devices onto a multiplexed communication system.
	2. Response time between alarm initiation (contact closure) and recording at the main fire alarm control unit (appearance on alphanumeric read out) shall not exceed five (5) seconds.
	3. The signaling line circuits (SLC) between building fire alarm control units shall be wired Style 7 in accordance with NFPA 72. Isolation shall be provided so that no more than one building can be lost due to a short circuit fault.
	4. Initiating device circuits (IDC) shall be wired Style C in accordance with NFPA 72.
	5. Signaling line circuits (SLC) within buildings shall be wired Style 4 in accordance with NFPA 72. Individual signaling line circuits shall be limited to covering 22,500 square feet of floor space or 3 floors whichever is less.
	6. Notification appliance circuits (NAC) shall be wired Style Y in accordance with NFPA 72.


	1.4 DEFEND IN PLACE SYSTEMS OPERATIONAL DESCRIPTION
	A. Fire-alarm signal initiation shall be by one or more of the following devices and systems:
	1. Smoke detectors.
	2. Manual fire alarm boxes.

	B. Fire-alarm signal shall initiate the following actions:
	1. Activate voice/alarm communication system.
	2. Identify alarm at fire-alarm control unit and remote annunciators.
	3. Transmit an alarm signal to the remote alarm receiving station.
	4. Unlock electric door locks in designated egress paths.
	5. Release fire and smoke doors held open by magnetic door holders.
	6. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode.
	7. Activate smoke-control system (smoke management) at firefighter smoke-control system panel.
	8. Close smoke dampers in air ducts of designated air-conditioning duct systems.
	9. Recall elevators to primary or alternate recall floors.
	10. Activate emergency lighting control.
	11. Activate emergency shutoffs for gas and fuel supplies.
	12. Record events in the system memory.
	13. Record events by the system printer.

	C. System trouble signal initiation shall be by one or more of the following devices and actions:
	1. Open circuits, shorts, and grounds in designated circuits.
	2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.

	D. Remote Smoke-Detector Sensitivity Adjustment:  Controls shall select specific addressable smoke detectors for adjustment, display their current status and sensitivity settings, and change those settings.  Allow controls to be used to program repeti...

	1.5 RELATED DOCUMENTS AND WORK
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Sections include the following:
	1. Section 01 00 00 - General Requirements: Restoration of existing surfaces
	2. Section 01 33 23 - Submittals: Procedures for submittals
	3. Section 07 84 00 – Fire Stopping: Fire proofing wall penetrations
	4. Section 09 91 00 - Painting: Painting for equipment and existing surfaces
	5. Section 26 05 11 – Requirements for Electrical Installations
	6. Section 26 05 33 – Raceways and Boxes for Electrical Systems
	7. Section 26 05 19 – Low Voltage Electrical Power Conductors and Cables (600V and Below)

	C. Applicable Publications
	1. 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 the basic designation only.
	2. National Fire Protection Association (NFPA):
	a. 70-2014 National Electrical Code (NEC).
	b. 72-2002 National Fire Alarm Code.
	c. 90A-2002 Installation of Air Conditioning and Ventilating Systems.
	d. 101-2003 Life Safety Code

	3. Department of Veterans Affairs Fire Protection Design Manual (4th Edition).
	4. Underwriters Laboratories, Inc. (UL):
	a. 2000-2000 Fire Protection Equipment Directory

	5. Factory Mutual Research Corp (FM): Approval Guide, 2005 Edition
	6. American National Standards Institute (ANSI):
	a. S3.41-1996 Audible Emergency Evacuation Signal

	7. International Code Council, International Building Code (IBC) 2003 Edition


	1.6 SUBMITTALS
	A. General Submittal Requirements:
	1. Submit 4 copies and 1 reproducible in accordance with Section 01 33 23 Submittals and Section 26 05 11 Requirements for Electrical Installations.
	2. Submittals shall be approved by authorities having jurisdiction prior to submitting them to Engineer.
	3. Shop Drawings shall be prepared by persons with the following qualifications: NICET-certified fire-alarm technician, Level III minimum.

	B. Product Data:  For each type of product indicated.
	C. Shop Drawings:
	1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72.
	2. Floor plans: Provide locations of all devices (with device number at each addressable device corresponding to control unit programming), Only those devices connected and incorporated into the final system shall be on these floor plans. Do not show ...
	3. Include performance parameters and installation details for each detector, verifying that each detector is listed for complete range of air velocity, temperature, and humidity possible when air-handling system is operating.

	D. Certifications:
	1. Together with the shop drawing submittal, submit the technician's NICET level III fire alarm certification. Include in the certification the names and addresses of the proposed supervisor of installation and the proposed performer of contract maint...
	2. Together with the shop drawing submittal, submit a certification from the manufacturer of each component (e.g., smoke detector) that the components being furnished are compatible with the control unit.
	3. Together with the shop drawing submittal, submit a certification from the major equipment manufacturer that the wiring and connection diagrams meet this specification, UL and NFPA 72 requirements.


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation of units required for this Project.
	B. Installer Qualifications:  Installation shall be by personnel certified by NICET as fire-alarm Level III technician.
	C. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from single source from single manufacturer.  Existing fire alarm system is Gamewell/FCI
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Certification:  Obtain certification according to NFPA 72 by a UL-listed alarm company.

	1.8 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Alarm Service:  Do not interrupt fire-alarm service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary guard service according t...
	1. Notify Owner/Owner’s Representative no fewer than 5 working days in advance of proposed interruption of fire-alarm service.
	2. Do not proceed with interruption of fire-alarm service without Owner/Owner’s Representative written permission.}}


	1.9 SOFTWARE SERVICE AGREEMENT
	A. FireNet to modify existing software agreement to include modifications based on this project’s scope of work.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following: Gamewell/FCI (No Substitutions)

	2.2 EQUIPMENT AND MATERIALS, GENERAL
	A. All added equipment and components shall be new and the manufacturer's current model. All equipment shall be tested and listed by Underwriters Laboratories, Inc. or Factory Mutual Research Corporation for use as part of a fire alarm system. The aut...

	2.3 CONDUIT, BOXES, AND WIRE
	A. Conduit shall be in accordance with Section 16111, CONDUIT SYSTEMS and as follows:
	1. All new conduits shall be installed in accordance with NFPA 70.
	2. Conduit fill shall not exceed 40 percent of interior cross sectional area.
	3. All new conduits shall be ¾-inch minimum.

	B. Wire:
	1. All existing wiring that is not reused shall be removed after new wiring installed in conduit or raceway and the new system is fully functional.
	2. Wiring shall be in accordance with NEC article 760, Section 26 0521 and as recommended by the manufacturer of the fire alarm system. All wires shall be color coded. Number and size of conductors shall be as recommended by the fire alarm system manu...
	3. Addressable circuits and wiring used for the multiplex communication loop shall be twisted and shielded unless specifically exempted by the fire alarm equipment manufacturer in writing.

	C. Terminal Boxes, Junction Boxes, and Cabinets:
	1. Shall be galvanized steel in accordance with UL requirements.
	2. All new boxes shall be sized and installed in accordance with NFPA 70.
	3. New and existing covers shall be repainted red in accordance with Section 09 9100 Painting and shall be identified with white markings as "FA" for junction boxes and as "FIRE ALARM SYSTEM" for cabinets and terminal boxes. Lettering shall be a minim...
	4. Terminal boxes and cabinets shall have a volume 50 percent greater than required by the NFPA 70. Minimum sized wire shall be considered as 14 AWG for calculation purposes.
	5. Terminal boxes and cabinets shall have identified pressure type terminal strips and shall be located at the base of each riser. Terminal strips shall be labeled as specified or as approved by the COR.


	2.4 FIRE ALARM CONTROL UNIT (EXISTING)
	2.5 STANDBY POWER SUPPLY (EXISTING)
	2.6 ALARM NOTIFICATION APPLIANCES (EXISTING)
	2.7 ALARM INITIATING DEVICES
	A. System Smoke Detectors
	1. General
	a. Comply with UL 268; operating at 24-V dc, nominal.
	b. Detectors shall be four (4) -wire type.
	c. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-alarm control unit.
	d. Base Mounting:  Detector and associated electronic components shall be mounted in a twist-lock module that connects to a fixed base.  Provide terminals in the fixed base for connection to building wiring.
	e. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to restore them to normal operation.
	f. Integral Visual-Indicating Light:  LED type indicating detector has operated and power-on status.
	g. Provide remote indicator lamps and identification plates where detectors are concealed from view. Locate the remote indicator lamps and identification plates flush mounted on walls so they can be observed from a normal standing position.
	h. Detectors shall provide a visual trouble indication if they drift out of sensitivity range or fail internal diagnostics. Detectors shall also provide visual indication of sensitivity level upon testing. Detectors, along with the fire alarm control ...
	i. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable type, individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm condition and individually adjustable for sensitivity by fire-alarm c...
	1) Fixed-temperature sensing shall be independent of rate-of-rise sensing and shall be settable at fire-alarm control unit to operate at 32T135 or 155 deg F32T.
	2) Photoelectric detectors shall be factory calibrated and shall be settable at fire-alarm control unit to operate at 3.0 plus or minus 0.25 percent obscuration per foot.


	2. Photoelectric Smoke Detectors:
	a. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's location within the system and its sensitivity setting.
	b. An operator at fire-alarm control unit, having the designated access level, shall be able to manually access the following for each detector:
	1) Primary status.
	2) Device type.
	3) Present average value.
	4) Present sensitivity selected.
	5) Sensor range (normal, dirty, etc.).





	PART 3 -  EXECUTION
	3.1 EQUIPMENT INSTALLATION
	A. Installation shall be in accordance with NFPA 70, 72, 90A, and 101 and the VA FPDM as shown on the drawings, and as recommended by the major equipment manufacturer. Fire alarm wiring shall be installed in conduit. All conduit and wire shall be inst...
	B. All new conduits, junction boxes, conduit supports and hangers shall be concealed in finished areas and may be exposed in unfinished areas. All existing accessible fire alarm conduit not reused shall be abandoned in place and labeled “SPARE”.
	C. All fire detection and alarm system devices shall be flush mounted when located in finished areas and may be surface mounted when located in unfinished areas.
	D. Audible Alarm-Indicating Devices:  Install ceiling mounted devices as shown on plan drawings, and adhering to the requirements of the applicable codes and standards referenced in this specification.
	E. Visible Alarm-Indicating Devices:  Install ceiling mounted devices as shown on plan drawings, and adhering to the requirements of the applicable codes and standards referenced in this specification.
	F. Speakers shall be ceiling mounted and fully recessed in areas with suspended ceilings. Speakers shall be wall mounted and recessed in finished areas without suspended ceilings. Speakers may be surface mounted in unfinished areas.
	G. Ceiling mounted strobes shall extend below the finished ceiling in which it is installed, and shall be visible in all directions with no obstructions adjacent to it. Locate and mount to maintain a minimum 36 inches clearance from side obstructions.
	H. Smoke- or Heat-Detector Spacing:
	1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating Devices" Chapter, for smoke-detector spacing.
	2. Smooth ceiling spacing shall not exceed 30 feet.
	3. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high ceiling areas shall be determined according to Appendix A in NFPA 72.
	4. HVAC:  Locate detectors not closer than 32T5 feet32T from air-supply diffuser or return-air opening.
	5. Lighting Fixtures:  Locate detectors not closer than 32T12 inches32T from any part of a lighting fixture.

	I. Single-Station Smoke Detectors:  Where more than one smoke alarm is installed within a dwelling or suite, they shall be connected so that the operation of any smoke alarm causes the alarm in all smoke alarms to sound.
	J. Manual pull stations shall be installed not less than 42 inches or more than 48 inches from finished floor to bottom of device and within 60 inches of a stairway or an exit door unless noted otherwise on drawings.

	3.2 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section Requirements for Electrical Installations.
	B. Install framed instructions in a location visible from fire-alarm control unit.

	3.3 GROUNDING
	A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a ground wire from main service ground to fire-alarm control unit.

	3.4 TESTS
	A. Provide the service of a NICET level III, competent, factory-trained engineer or technician authorized by the manufacturer of the fire alarm equipment to technically supervise and participate during all of the adjustments and tests for the system. ...
	B. When the systems have been completed and prior to the scheduling of the final inspection, furnish testing equipment and perform the following tests in the presence of the COR. When any defects are detected, make repairs or install replacement compo...
	1. Visual Inspection:  Conduct visual inspection prior to testing.
	a. Inspection shall be based on completed Record Drawings and system documentation that is required by NFPA 72 in its "Completion Documents, Preparation" Table in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter.
	b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72; retain the "Initial/Reacceptance" column and list only the installed components.

	2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.
	3. Before energizing the cables and wires, check for correct connections and test for short circuits, ground faults, continuity, and insulation.
	4. Test the insulation on all installed cable and wiring by standard methods as recommended by the equipment manufacturer.
	5. Open each new alarm initiating and notification circuit to see if trouble signal actuates.
	6. Test new audible appliances for the public operating mode according to manufacturer's written instructions.  Perform the test using a portable sound-level meter complying with Type 2 requirements in ANSI S1.4.
	7. Test new audible appliances for the private operating mode according to manufacturer's written instructions.
	8. Test new visible appliances for the public operating mode according to manufacturer's written instructions.
	9. Factory-authorized service representative shall prepare the "Fire Alarm System Record of Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records...


	3.5 FINAL INSPECTION AND ACCEPTANCE
	A. At the final inspection a factory trained representative of the manufacturer of the major equipment shall repeat the tests in Article 3.5 TESTS and those required by NFPA 72. In addition the representative shall demonstrate that the systems functio...




