
SECTION 200001 - MECHANICAL DEMOLITION

PART 1  GENERAL

1.01 SUMMARY

A. The work covered under this section consists of the furnishing of all necessary labor, 
supervision, materials, equipment, and services to completely execute the mechanical 
demolition as described in this specification and as shown and noted on the drawings.

B. The demolition documents plans and specification have been prepared from existing non-as built 
documents and cursory non-invasive field investigation.

C. It is the contractors obligation to become familiar with the extent of demolition and the existing 
conditions before submitting their bid.

D. The contractor shall become familiar with the drawings and scope of work of other trades as the 
work scope of those trades relates to mechanical equipment and connection requirements. 

E. During demolition if the contractor discovers unforseen significant non code compliance 
conditions of the existing installation they shall notify the Architect and Engineer immediately in 
writting.

F. During demolition the contractor shall record on site maintained as-builts of all hydronic system 
piping capped branches, plumbing sanitary, waste and domestic hot, cold and hot water 
recirculation capped branches, and capped supply air, return air and exhaust air ducts for reuse 
in renovated project space.

1.02 RELATED REQUIREMENTS

A. Section 01 1000 - Summary:  Contract descriptions, description of alterations work, work by 
others, future work, occupancy conditions, use of site and premises, work sequence. 

B. See Section 01 7419 - Construction Waste Management and Disposal.

C. Section 02 4100 - Demolition:  Selective demolition, site demolition, structure removal.

PART 2  PRODUCTS

2.01 MATERIALS

A. Materials and equipment for patching and extending work:  As specified in individual sections.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that piping and ductwork to be demolished serve only equipment and facilities within the 
demolition areas of the second floor.

B. Report discrepancies to Owner before disturbing existing installation.

C. Prior to the submission of a Request for Information (RFI) the contractor shall exhaust all efforts 
to remedy the situation in the field with the assisitance of the construction manager (CM). The 
resoultion shall be consistent with the means and methods described within both the drawings 
and specifications which constitute this contract. If review with the CM does not result in a 
resolution, it is then acceptable to submit a formal RFI to the architectural/enginnering design 
team.

D. Beginning of demolition means installer accepts existing conditions.

3.02 PREPARATION

A. Identify locations for capping piping and ductwork before any demolition work commences.
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B. Confirm isolation valve locations for domestic water piping and hydronic piping. Repair leaking 
isolation valves or replace inoperable valves before commencing piping demolition.

C. Cap and seal air-tight supply, return and exhaust air ductwork at shaft walls before commencing 
sheet metal demolition.

3.03 DEMOLITION OF EXISTING MECHANICAL WORK

A. Remove, relocate and extend existing mechanical piping or sheet metal work to accomodate 
new construction.

B. Remove sanitary and waste piping to branch connection fitting to negate any dead ends.

C. Remove domestic water piping back to isolation valve.

D. Remove hydronic water piping back to isolation valve.

E. Remove all supply, return and exhaust air ductwork back to main connection.

3.04 CLEANING

A. Clean and repair existing materials and equipment that remain or that are to be reused.

END OF SECTION
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SECTION 200010 - BASIC MECHANICAL REQUIREMENTS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 APPLICATION 

A. This section applies to all mechanical work.  The contractors involved shall check all sections of 
the specifications in addition to the particular section covering their specific trade.  Each distinct 
section of the specifications aimed for one trade may have detailed information with regards to 
other trades, therefore, it is imperative that all sections be reviewed to get a complete picture of 
all other trades' functions and work required 

B. The mechanical contractor is responsible for the installation and operation of the plumbing, fire 
protection, hvac systems, and temperature control systems.

C. The mechanical contractor is responsible for receiving, unloading and placement of all of the 
owner provided equipment.

1.03 DRAWINGS

A. The drawings are diagrammatic and show general location and arrangement of all the equipment 
and piping. 

B. Do not scale drawings for measurements.

C. Field verifications of actual existing conditions are required by the contractor since actual 
locations, distances, and levels will be governed by actual field conditions.  All measurements 
shall be verified at the site.

D. Examine the drawings of other trades and verify the conditions governing the work on the job 
site.  Arrange work accordingly, providing such fittings, traps, valves and accessories as may 
be required to meet such conditions.

E. If during field verification, the contractor identifies that there may require substantial changes 
from the original plans, the contractor shall notify the architect for agreement on necessary 
adjustment before the installation is started 

F. Discrepancies shown between plans, or between plans and actual field conditions, or between 
plans and specifications shall promptly be brought to the attention of the architect for a decision.

G. Drawings and specifications are intended to cover the completed installation of systems to 
function as described.  The omission of the expressed reference to any item of labor and 
material necessary to comply with practice codes, ordinances, etc., shall not relieve the 
contractor from providing such additional labor and material at no cost to Owner.

H. The drawings show the location and general arrangement of equipment, piping and related 
items.  They shall be followed as closely as elements of the construction will permit.

I. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect.

J. The architectural and structural drawings take precedence in all matters pertaining to the 
building structure, mechanical drawings in all matters pertaining to mechanical trades and 
electrical drawings in all matters pertaining to electrical trades.  Where there are conflicts or 
differences between the drawings for the various trades, report such conflicts or differences to 
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the Architect for resolution.

1.04 PERMITS

A. Unless otherwise indicated, all required permits, licenses, inspections, approvals and fees for 
mechanical work shall be secured and paid for by the contractor.  All work shall conform to all 
applicable codes, rules and regulations.

1.05 CODES

A. All work shall be executed in accordance with the rules and regulations set forth in local and 
state codes.  Prepare any detailed drawings or diagrams, which may be required by the 
governing authorities.  Where the drawings and/or specifications indicate materials for 
construction in excess of code requirements, the drawings and/or specifications shall govern.
1. Michigan Mechanical Code, 2009.
2. Michigan Plumbing Code, 2009.

1.06 MAINTENANCE

A. Provide 6 hours of instruction to the owner's designated personnel in the maintenance and 
operation of equipment and systems.

B. Provide complete maintenance and operating instructional manuals covering all mechanical 
equipment herein specified, together with parts lists.  Maintenance and operating instructional 
manuals shall be job specific to this project.  Generic manuals are not acceptable.  Four (4) 
copies of all literature shall be furnished for owner and shall be bound in book or ring binder 
form.  Maintenance and operating instructional manuals shall be provided when construction is 
approximately 75% complete.

1.07 WARRANTY AND GUARANTEE

A. Contractor shall guarantee all work installed by him or his subcontractors to be free from defect 
in material and workmanship for a period of one year from date of final acceptance of the work, 
unless a longer period is stipulated under specific headings. Contractor shall repair or replace at 
no additional cost to the owner, any material or equipment developing defects and shall also 
make good any damage caused by such defects or the correction of defects. Repairs or 
replacements shall bear additional guarantee, as originally called for, dated from the final 
acceptance of the repair or replacement.  This requirement shall be binding even though it will 
exceed product guarantees normally furnished by some manufacturers.  Contractor shall submit 
his own and each equipment manufacturers written certificates, warranting that each item of 
equipment furnished complies with all requirements of the drawings and specifications.  Note 
that guarantee shall run from date of final acceptance of the work, not from date of installation of 
a device or piece of equipment.

1.08 SUBMITTALS

A. Types of submittals include the following:
1. Shop Drawings
2. Product Data Sheets
3. Samples
4. Manufacturers Instructions
5. Maintenance Data
6. Warranty

B. Installation of any item that requires submittal approval by the engineer shall be installed at the 
contractors risk.  The contractor, at his cost, shall remove all work installed prior to approval of 
the submittal. 

C. The engineer will not be responsible for errors in quantities, or dimensions required to fit the job 
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condition, details of fabrication to insure proper assembly at the job, or for errors resulting from 
mistakes in submittals.

D. Product data cut sheets shall be submitted on the material and equipment as requested in these 
specifications.
1. Grilles, registers, and diffusers.
2. Duct insulation.
3. Piping insulation.
4. Plumbing piping.
5. Plumbing specialties.
6. Plumbing fixtures.

1.09 RECORD DRAWINGS

A. Record drawings shall be maintained by the contractor up to date as the project progresses. 

B. Recording all deviations from the contract documents, indicate exact locations of all buried 
services both inside and outside of the building; include concealed piping and equipment in the 
entire contract.  Final record drawings shall reflect the as-built conditions. 

1.10 QUALITY ASSURANCE

A. Other referenced standards:
1. Comply with referenced standards, guidelines, data sheets from various associations, 

including NFPA, ANSI, ASTM, ASME, ASHRAE

PART 2  PRODUCTS

2.01 DIELECTRIC UNIONS

A. Dielectric unions shall be used to connect dissimilar metals (such as steel and copper) to 
prevent electrolytic action. 

2.02 FILTERS 

A. Provide and maintain filters in air handling systems throughout the construction period and prior 
to final acceptance of the building.  Do not run air handling equipment without all prefilters and 
final filters as specified.  Immediately prior to final building acceptance by the owner, contractor 
shall replace all disposable type air filters with new.

2.03 BUILDING ATTACHMENTS FOR MECHANICAL WORK SUPPORTS

A. General Requirements:
1. Provide building attachments required for supporting mechanical work, suitably selected 

and installed for the loads applied with a minimum additional safety factor of 3.
2. Where specified attachments are not suitable for conditions, submit to Engineer for 

approval, proposal for alternate building attachments.
3. Approved Manufacturers: Grinnell, or equivalent products by Michigan Hanger and B-Line. 
4. Provide supplemental trapeze supports where necessary.  Design trapeze to support all 

trades. Coordinate loads, and supports with all trades.  Size trapeze for maximum 
deflection of 1/64 of the span.  

B. Attachments to Structural Steel:
1. Support mechanical work from building structural steel where possible and approved. No 

welding or bolting to structural steel is permitted unless authorized by Architect. C-clamps 
are not permitted.
a. Center beam clamp - for loads over 120 lb.: Malleable center hung Grinnell Fig. 228.
b. Side beam clamp with retaining clips - for loads up to 120 lb.

C. Cast in Place Concrete Inserts: 

State of Michigan
.gov
719 Griswold St.

2012108 Bids and Permit
February 7, 2013

Strategic Energy Solutions, Inc. BASIC MECHANICAL REQUIREMENTS 20 0010 - 3 



1. Provide inserts selected for applied load of present load plus 100% for future, and 
coordinated with concrete work.  Except as detailed on drawings, inserts shall be Unistrut 
or Grinnell. Plan, lay out and coordinate setting of inserts prior to concrete pour. Use 
Grinnell Fig. 285 lightweight concrete insert for loads up to 400# or Grinnell Fig. 281 Wedge 
Type concrete insert for loads up to 1200#

D. Drilled Insert Anchors:
1. Where mechanical work cannot be supported from structural steel, or cast in place 

concrete inserts, provide drilled concrete insert anchors.  Submit for approval,  project 
specific installation drawings for all loads over 100 lbs. Install inserts in web of beam if 
possible and approved.  Insert depth shall not exceed two thirds the thickness of the 
concrete.  Where existing concrete appears to be deteriorating, or where applied load at 
insert exceeds 1000 lbs., conduct test of concrete to determine derated capacity of insert. 
Anchors may be adhesive or expansion type up to 1000 lbs., and shall be adhesive type for 
loads over 1000 lbs.  

2. Manufacturers: Hilti

PART 3  EXECUTION

3.01 GENERAL

A. Demolition of mechanical equipment shall include all existing piping, valves, controls, supports 
and equipment where such items are not required for reuse.  Mechanical equipment not 
specified for reuse shall be removed by the mechanical contractor from the site.

B. Existing piping and ductwork: when encountered during the course of work, protect, brace and 
support existing piping and ductwork where required for proper execution of the work.

C. Interruption of existing active piping and ductwork: when the course of work makes shut-down of 
services unavoidable, the mechanical contractor shall schedule the shut-down at such time as 
approved by the owners  representative, which will cause least interference with established 
operating routine.

D. Arrange work accordingly, providing such fittings as duct transitions traps, valves and 
accessories necessary to complete all construction in an orderiy fashion.

E. Install all equipment in strict accordance all directions and recommendations furnished by the 
manufacturer.

3.02 ACCESSIBILITY

A. Do not locate traps, controls, unions, pull boxes, etc. in any system at a location that will be 
inaccessible after construction is completed.  Maintain accessibility for all components in 
mechanical, electrical, and plumbing systems.

3.03 ACCESS PANELS:

A. Furnish access panels to access valves, traps, control valves or devices, dampers, damper 
motors, etc. Access panels shall be sized as necessary for ample access, or as indicated on 
drawings, but no smaller than 12" x 12" where devices are within easy reach of operator, and at 
least 24"x24" when operator must pass through opening in order to reach the devices. 
Architectural Trades shall install access panels coordinated with Mechanical Trades.

B. Access panels in fire rated walls or ceiling must be U.L. labeled for intended use. Unless 
otherwise indicated on plans, access doors shall be hinged flush type steel framed panel, 14 
gauge minimum for frame, and with anchor straps.  Only narrow border shall be exposed.  
Hinges shall be concealed type.  Locking device shall be flush type and screw driver operated.  
Metal surfaces shall be prime coated with rust-inhibitive paint.  Panels shall be compatible with 
architectural adjacent materials Manufacturer: Milcor, Bilco.
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C. Coordinate location with architect prior to installation.

3.04 CUTTING AND PATCHING

A. All cutting required shall be done by the contractor whose work is involved, without extra cost 
the owner.  All patching and restoration including the furnishing and installation of access panels 
in ceiling, walls; etc. Within the building lines shall be done by the respective, responsible 
contractor.  No cutting of structural steel, concrete, or wood shall be done without prior approval 
and explicit directions of the architect patched by the respective, responsible contractor.

B. The contractor, under whose jurisdiction the work may fall, shall provide labor, material, and 
tools required to cut, repair, protect, cap, or relocate existing pipes, conduits, or utilities 
interfering with or uncovered during work, per regulations of the authorities having jurisdiction.

3.05 ROUGH-IN FOR CONNECTION TO EQUIPMENT

A. It shall be the responsibility of each contractor to study the architectural, structural, electrical, 
and mechanical drawings, conferring with the various trades involved and checking with the 
supplier of equipment in order to properly rough-in for all equipment.

3.06 MATERIAL AND EQUIPMENT

A. All material and equipment shall be new and of the best quality used for the purpose in good 
commercial practice, and shall be the standard product of reputable manufacturers.  The 
material and equipment must meet approval of state and local codes in the area it is being 
used.  Roof decks shall not be used to support piping, conduit, equipment, devices, etc. 

3.07 SEAL PENETRATIONS

A. Seal the space around pipes in sleeves and around duct openings through walls, floors and 
ceilings.  Provide adequate clearance to allow for proper sealing. 

3.08 FIRE STOPPING 

A. Provide UL classified firestopping system for mechanical penetrations through rated walls and 
floors to maintain the fire rating.

3.09 CONTROL WIRING

A. All control wiring for mechanical and electrical equipment, including motor starters, shall be 120 
volt maximum and wired with one side of the coil grounded and the operating contacts in the 
north side of the circuit. All control wiring shall be installed in conduit.

3.10 TESTING AND BALANCING

A. Perform all testing and balancing of the ductwork system.

B. An independent contractor, selected and hired by the mechanical contractor, shall perform the 
testing and balancing. The mechanical contractor shall schedule his work to permit the testing 
and balancing at the proper time before any of the ductwork and pipping will be concealed by 
insulation, drywall or ceiling grids and tiles.

END OF SECTION 20 0010
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SECTION 200020 - ELECTRICAL REQUIREMENTS FOR MECHANICAL WORK

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SECTION INCLUDES

A. Basic electrical requirements for mechanical work.

PART 2  PRODUCTS

2.01 MATERIALS

A. Mechanical equipment is to be furnished with motors, electrical controls and protective devices, 
and integral operating devices which are normally included by the manufacturer or required by 
the Contract Documents.  

B. The Mechanical Trades shall provide all control wiring, 120 volts and less, for the equipment and 
devices furnished under Division 21, 22, and 23 of these specifications, including all wiring 
devices, conduit, etc. 

C. Power wiring 120 volts and greater shall be by the Electrical Trades. 

2.02 QUALITY ASSURANCE

A. All electrical devices provided by Mechanical Trades, and all electrical devices furnished as part 
of the mechanical equipment shall be UnderwritersLaboratories (UL) listed.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

END OF SECTION 20 0020
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SECTION 210500 - COMMON WORK RESULTS FOR FIRE SUPPRESSION

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Pipe, valves, fittings, and connections for sprinkler systems.

1.02 REFERENCE STANDARDS

A. ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Brazing 
Qualifications; The American Society of Mechanical Engineers; 2010.

B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; The 
American Society of Mechanical Engineers; 2010.

C. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical 
Engineers; 2011.

D. ASME B16.4 - Gray Iron Threaded Fittings; The American Society of Mechanical Engineers; 
2011.

E. ASME B16.9 - Factory-made Wrought Steel Buttwelding Fittings; The American Society of 
Mechanical Engineers; 2007.

F. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless; 2012.

G. ASTM A795/A795M - Standard Specification for Black and Hot-Dipped Zinc-Coated (Galvanized) 
Welded and Seamless Steel Pipe for Fire Protection Use; 2008.

H. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection 
Association; 2013.

1.03 SUBMITTALS

A. Product Data:  Provide manufacturers catalogue information.  Indicate valve data and ratings.

B. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall 
penetration seals.  Indicate installation, layout, weights, mounting and support details, and 
piping connections.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 
this section with minimum three years documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store valves in shipping containers, with labeling in place.

B. Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until 
installation.

PART 2  PRODUCTS

2.01 FIRE PROTECTION SYSTEMS

A. Sprinkler Systems:  Conform work to NFPA 13.

B. Welding Materials and Procedures:  Conform to ASME Code.

2.02 ABOVE GROUND PIPING
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A. Steel Pipe: ASTM A795 Schedule 10 or ASTM A53 Schedule 40, black.
1. Steel Fittings:  ASME B16.9, wrought steel, buttwelded.
2. Cast Iron Fittings:  ASME B16.1, flanges and flanged fittings and ASME B16.4, threaded 

fittings.
3. Malleable Iron Fittings:  ASME B16.3, threaded fittings.
4. Mechanical Grooved Couplings:  Malleable iron housing clamps to engage and lock, "C" 

shaped elastomeric sealing gasket, steel bolts, nuts, and washers; galvanized for 
galvanized pipe.

5. Mechanical Formed Fittings:  Carbon steel housing with integral pipe stop and O-ring 
pocked and O-ring, uniformly compressed into permanent mechanical engagement onto 
pipe.

2.03 PIPE HANGERS AND SUPPORTS

A. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.

B. Hangers for Pipe Sizes 2 inches and Over:  Carbon steel, adjustable, clevis.

C. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.

2.04 GATE VALVES

A. Up to and including 2 inches:
1. Bronze body, bronze trim, rising stem, handwheel, solid wedge or disc, threaded ends.

B. Over 2 inches:
1. Iron body, bronze trim, rising stem pre-grooved for mounting tamper switch, handwheel, 

OS&Y, solid rubber covered bronze or cast iron wedge, flanged ends.

C. Over 4 inches:
1. Iron body, bronze trim, non-rising stem with bolted bonnet, solid bronze wedge, flanged 

ends, iron body indicator post assembly.

2.05 BALL VALVES

A. Up to and including 2 inches:
1. Bronze two piece body, brass, chrome plated bronze, or stainless steel ball, teflon seats 

and stuffing box ring, lever handle and balancing stops, threaded ends with union.

B. Over 2 inches:
1. Cast steel body, chrome plated steel ball, teflon seat and stuffing box seals, lever handle or 

gear drive handwheel for sizes 10 inches and over, flanged.

2.06 BUTTERFLY VALVES

A. Bronze Body:
1. Stainless steel disc, resilient replaceable seat, threaded or grooved ends, extended neck, 

handwheel and gear drive and integral indicating device, and built-in tamper proof switch 
rated 10 amp at 115 volt AC.

B. Cast or Ductile Iron Body
1. Cast or ductile iron, chrome or nickel plated ductile iron or aluminum bronze disc, resilient 

replaceable EPDM seat, wafer, lug, or grooved ends, extended neck, handwheel and gear 
drive and integral indicating device, and internal tamper switch rated 10 amp at 115 volt AC.

2.07 CHECK VALVES

A. Up to and including 2 inches:
1. Bronze body and swing disc, rubber seat, threaded ends.

B. Over 2 inches:
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1. Iron body, bronze trim, swing check with rubber disc, renewable disc and seat, flanged 
ends with automatic ball check.

C. 4 inches and Over:
1. Iron body, bronze disc, stainless steel spring, resilient seal, threaded, wafer, or flanged 

ends.

2.08 DRAIN VALVES

A. Ball Valve:
1. Brass with cap and chain, 3/4 inch hose thread.

PART 3  EXECUTION

4.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and foreign material, from inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

4.02 INSTALLATION

A. Install sprinkler system and service main piping, hangers, and supports in accordance with 
NFPA 13.

B. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.

C. Install piping to conserve building space, to not interfere with use of space and other work.

D. Group piping whenever practical at common elevations.

E. Sleeve pipes passing through partitions, walls, and floors.

F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment.

G. Pipe Hangers and Supports:
1. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent 

work.
2. Place hangers within 12 inches of each horizontal elbow.
3. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe 

movement without disengagement of supported pipe.
4. Support vertical piping at every other floor.  Support riser piping independently of connected 

horizontal piping.
5. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers.

H. Slope piping and arrange systems to drain at low points.  Use eccentric reducers to maintain top 
of pipe level.

I. Prepare pipe, fittings, supports, and accessories for finish painting.  Where pipe support 
members are welded to structural building framing, scrape, brush clean, and apply one coat of 
zinc rich primer to welding.  Refer to Section 09 9000.

J. Do not penetrate building structural members unless indicated.

K. When installing more than one piping system material, ensure system components are 
compatible and joined to ensure the integrity of the system.  Provide necessary joining fittings.  
Ensure flanges, union, and couplings for servicing are consistently provided.
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L. Install valves with stems upright or horizontal, not inverted. Remove protective coatings prior to 
installation.

M. Provide drain valves at main shut-off valves, low points of piping and apparatus.

END OF SECTION 21 0500
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SECTION 211300 - FIRE-SUPPRESSION SPRINKLER SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wet-pipe sprinkler system.

B. System design, installation, and certification.

1.02 REFERENCE STANDARDS

A. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection 
Association; 2013.

B. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current edition.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.04 SUBMITTALS

A. Product Data:  Provide data on sprinklers, valves, and specialties, including manufacturers 
catalog information.  Submit performance ratings, rough-in details, weights, support 
requirements, and piping connections.

B. Shop Drawings:
1. Submit preliminary layout of finished ceiling areas indicating only sprinkler locations 

coordinated with ceiling installation.
2. Indicate hydraulic calculations, detailed pipe layout, hangers and supports, sprinklers, 

components and accessories.  Indicate system controls.
3. Submit shop drawings to authority having jurisdiction for approval.  Submit proof of 

approval to Strategic Energy Solutions, Inc..

C. Project Record Documents:  Record actual locations of sprinklers and deviations of piping from 
drawings.  Indicate drain and test locations.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Sprinklers:  Type and size matching those installed, in quantity required by 

referenced NFPA design and installation standard.
2. Sprinkler Wrenches:  For each sprinkler type.

1.05 QUALITY ASSURANCE

A. Conform to UL requirements.

B. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 
this section with minimum three years documented experience.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Sprinklers, Valves, and Equipment:
1. Tyco Fire Products:  www.tyco-fire.com.
2. Viking Corporation:  www.vikinggroupinc.com.

2.02 SPRINKLER SYSTEM

A. Sprinkler System:  Provide coverage for building areas noted.

B. Occupancy: Light hazard; comply with NFPA 13.
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C. Water Supply:  Determine volume and pressure from water flow test data.  

D. Interface system with building fire and smoke alarm system.

E. Storage Cabinet for Spare Sprinklers and Tools:  Steel, located adjacent to alarm valve.

2.03 SPRINKLERS

A. Suspended Ceiling Type:  Fully-Recessed Concealed pendant type with matching push on 
escutcheon plate.
1. Response Type:  Quick.  
2. Coverage Type:  Standard.
3. Fusible Link:  Fusible solder link type temperature rated for specific area hazard.

B. Exposed Area Type:  Pendant upright type.
1. Response Type:  Quick.  
2. Coverage Type:  Standard.

2.04 PIPING SPECIALTIES

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with referenced NFPA design and installation standard.

B. Install equipment in accordance with manufacturer's instructions.

C. Place pipe runs to minimize obstruction to other work.

D. Place piping in concealed spaces above finished ceilings.

E. Center sprinklers in two directions in ceiling tile and provide piping offsets as required.

F. Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and sprinkler 
escutcheons do not receive field paint finish.  Remove after painting.  Replace painted sprinklers.

G. Flush entire piping system of foreign matter.

H. Hydrostatically test entire system.

I. Require test be witnessed by Fire Marshal.

3.02 INTERFACE WITH OTHER PRODUCTS

A. Ensure required devices are installed and connected as required to fire alarm system.

END OF SECTION 21 1300
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Pipe Markers.

1.02 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of 
Mechanical Engineers; 2007.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Brady Corp.

B. Champion-America, Inc.

2.02 NAMEPLATES

A. Manufacturers:

B. Description:  Laminated three-layer plastic with engraved letters.
1. Letter Color:  White.
2. Letter Height:  1/4 inch.
3. Background Color:  Black.

2.03 TAGS

A. Manufacturers:
1. Advanced Graphic Engraving:  www.advancedgraphicengraving.com.
2. Brady Corporation:  www.bradycorp.com.
3. Kolbi Pipe Marker Co.:  www.kolbipipemarkers.com.

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth 
edges.

C. Chart:  Typewritten letter size list in anodized aluminum frame.

2.04 PIPE MARKERS

A. Manufacturers:
1. Brady Corporation:  www.bradycorp.com.
2. Kolbi Pipe Marker Co.:  www.kolbipipemarkers.com.
3. MIFAB, Inc.:  www.mifab.com.

B. Comply with ASME A13.1.

C. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around 
pipe or pipe covering; minimum information indicating flow direction arrow and identification of 
fluid being conveyed.

PART 3  EXECUTION

3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
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3.02 INSTALLATION

A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with 
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags with corrosion resistant chain.

C. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 
instructions.

D. Identify piping, concealed or exposed, with plastic tape pipe markers.  Use tags on piping 3/4 
inch diameter and smaller.  Identify service, flow direction, and pressure.  Install in clear view 
and align with axis of piping.  Locate identification not to exceed 20 feet on straight runs 
including risers and drops, adjacent to each valve and Tee, at each side of penetration of 
structure or enclosure, and at each obstruction.

3.03 SCHEDULES

A. Identify all mechanical equipment, piping, and ductwork with nameplates, tags and markers.

END OF SECTION 22 0553
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SECTION 220719 - PLUMBING PIPING INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Piping insulation.

B. Jackets and accessories.

1.02 REFERENCE STANDARDS

A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2010.

B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 
[Metric]; 2010.

C. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 
Transmission Properties by Means of the Guarded Hot Plate Apparatus; 2010.

D. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007.

E. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic 
Stainless Steel; 2008.

F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2012.

G. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2010.

H. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 
National Fire Protection Association; 2006.

I. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; 
Underwriters Laboratories Inc.; Current Edition, Including All Revisions.

1.03 SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and 
thickness for each service, and locations.

PART 2  PRODUCTS

2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, 
when tested in accordance with ASTM E84, NFPA 255, or UL 723.

2.02 GLASS FIBER

A. Manufacturers:
1. Knauf Insulation:  www.knaufusa.com.
2. Johns Manville Corporation:  www.jm.com.
3. Owens Corning Corp:  www.owenscorning.com.

B. Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible.
1. 'K' value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum service temperature:  850 degrees F.
3. Maximum moisture absorption:  0.2 percent by volume.
4. Density:  3.5 lb/cu. ft

C. Vapor Barrier Jacket:
1. White kraft paper with glass fiber yarn, bonded to aluminized film; moisture vapor 

transmission when tested in accordance with ASTM E 96 of 0.02 perm-inches.
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D. Tie Wire:
1. 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

E. Vapor Barrier Lap Adhesive:
1. Vapor Barrier Lap Adhesive shall be compatible with the insulation and as recommended by 

the insulation manufacturer

F. Insulating Cement/Mastic:
1. ASTM C195; hydraulic setting on mineral wool.

G. Fibrous Glass Fabric:
1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Blanket:  1.0 lb/cu ft density.
3. Weave:  5x5.

H. Indoor Vapor Barrier Finish:
1. Vinyl emulsion type acrylic, compatible with insulation, white color.

2.03 JACKETS

A. PVC Plastic.
1. Manufacturers:

a. Johns Manville Corporation; Model 2000:  www.jm.com.
b. Protto
c. Ceelco

2. Jacket:  One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature:  0 degrees F.
b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in accordance 

with ASTM E96/E96M.
d. Thickness:  10 mil.
e. Connections:  Brush on welding adhesive.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.

B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with NAIMA National Insulation Standards.

C. Exposed Piping:  Locate insulation and cover seams in least visible locations.

D. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including 
fittings, valves, unions, flanges, strainers, flexible connections, and expansion joints.

E. Glass fiber insulated pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing 

longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward 
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as 
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

F. Glass fiber insulated pipes conveying fluids above ambient temperature:
1. Provide standard jackets, with vapor barrier, factory-applied or field-applied.  Secure with 
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self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with 
outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining 
pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

G. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at 
supports, protrusions, and interruptions.

3.03 SCHEDULES

A. Plumbing Systems:
1. Domestic Hot Water Supply and Return

a. Glass Fiber Insulation:
1) Pipe Size Range:  1/2-3 inch.
2) Thickness:  1 inch.

2. Domestic Potable and non Potable Cold Water:
a. Glass Fiber Insulation:

1) Pipe Size Range:  3 inch.
(a) Thickness:  1 inch.

END OF SECTION 22 0719
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SECTION 221005 - PLUMBING PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Pipe, pipe fittings, valves, and connections for piping systems.
1. Sanitary sewer.
2. Domestic water.
3. Gas.

1.02 REFERENCE STANDARDS

A. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of 
Mechanical Engineers; 2012 (ANSI B16.18).

B. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; The American 
Society of Mechanical Engineers; 2001 (R2010).

C. ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2011 
(ANSI/ASME B31.9).

D. ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Brazing 
Qualifications; The American Society of Mechanical Engineers; 2010.

E. ASTM B32 - Standard Specification for Solder Metal; 2008.

F. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2009.

G. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2005 
(Reapproved 2011).

H. AWWA C651 - Disinfecting Water Mains; American Water Works Association; 2005 
(ANSI/AWWA C651).

I. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and 
Storm Drain, Waste and Vent Piping Applications; Cast Iron Soil Pipe Institute; 2009.

J. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe 
and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; Cast Iron Soil 
Pipe Institute; 2011.

K. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation; Manufacturers Standardization Society of the Valve and Fittings 
Industry, Inc.; 2009.

L. MSS SP-71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends; Manufacturers 
Standardization Society of the Valve and Fittings Industry, Inc.; 2011.

M. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; Manufacturers Standardization 
Society of the Valve and Fittings Industry, Inc.; 2008.

N. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends; 
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.; 2010.

1.03 SUBMITTALS

A. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide 
manufacturers catalog information.  Indicate valve data and ratings.

1.04 QUALITY ASSURANCE

A. Perform Work in accordance with State of Michigan standards.
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B. Welding Materials and Procedures:  Conform to ASME (BPV IX) and applicable state labor 
regulations.

C. Welder Qualifications:  Certified in accordance with ASME (BPV IX).

1.05 REGULATORY REQUIREMENTS

A. Perform Work in accordance with State of Michigan plumbing code.

B. Conform to applicable code for installation of backflow prevention devices.

C. Provide certificate of compliance from authority having jurisdiction indicating approval of 
installation of backflow prevention devices.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.

B. Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the work, and isolating parts of completed system.

PART 2  PRODUCTS

2.01 SANITARY SEWER AND VENT PIPING, ABOVE GRADE

A. Cast Iron Pipe:  CISPI 301 (latest edition) bearing collective trademark of CISPI,, hubless, 
service weight.
1. Fittings:  Cast iron.
2. Joints:  CISPI 310 (latest edition) bearing the markings of NSF International, neoprene 

gaskets and stainless steel clamp-and-shield assemblies.

2.02 WATER PIPING, ABOVE GRADE

A. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), Drawn (H).
1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.
2. Joints:  ASTM B32, alloy Sn95 solder.

2.03 FLANGES, UNIONS, AND COUPLINGS

A. Unions for Pipe Sizes 3 Inches and Under:
1. Ferrous pipe:  Class 150 malleable iron threaded unions.
2. Copper tube and pipe:  Class 150 bronze unions with soldered joints.

2.04 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.
1. If type of hanger or support for a particular situation is not indicated, select appropriate type 

using MSS SP-58 recommendations.
2. Overhead Supports:  Individual steel rod hangers attached to structure or to trapeze 

hangers.
3. Trapeze Hangers:  Welded steel channel frames attached to structure.

B. Plumbing Piping - Drain, Waste, and Vent:
1. Conform to ASME B31.9.
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split ring.
3. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
4. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.
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5. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

C. Plumbing Piping - Water:
1. Conform to ASME B31.9.
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split ring.
3. Hangers for Cold Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
4. Hangers for Hot Pipe Sizes 2 Inches to 4 Inches:  Carbon steel, adjustable, clevis.
5. Multiple or Trapeze Hangers:  Steel channels with welded supports or spacers and hanger 

rods.
6. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches and Over:  Steel channels with 

welded supports or spacers and hanger rods, cast iron roll.
7. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

2.05 GATE VALVES

A.  Not allowed.

2.06 BALL VALVES

A. Manufacturers:
1. Tyco Flow Control:  www.tycoflowcontrol.com.
2. Conbraco Industries:  www.conbraco.com.
3. Nibco, Inc:  www.nibco.com.
4. Milwaukee Valve Company:  www.milwaukeevalve.com.

B. Construction, 4 Inches and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze, two piece 
body, chrome plated brass ball, regular port, teflon seats and stuffing box ring, blow-out proof 
stem, lever handle with balancing stops, solder ends with union.

2.07 SWING CHECK VALVES

A. Manufacturers:
1. Tyco Flow Control:  www.tycoflowcontrol.com.
2. Hammond Valve:  www.hammondvalve.com.
3. Nibco, Inc:  www.nibco.com.
4. Milwaukee Valve Company:  www.milwaukeevalve.com.

B. Up to 2 Inches:
1. MSS SP-80, Class 125, bronze body and cap, bronze swing disc with rubber seat, solder 

ends.

C. Over 2 Inches:
1. MSS SP-71, Class 125, iron body, bronze swing disc, renewable disc seal and seat, 

flanged or grooved ends.

2.08 SPRING LOADED CHECK VALVES

A. Manufacturers:
1. Tyco Flow Control:  www.tycoflowcontrol.com.
2. Hammond Valve:  www.hammondvalve.com.
3. Crane Co.:  www.cranevalve.com.
4. Milwaukee Valve Company:  www.milwaukeevalve.com.

B. Class 125, iron body, bronze trim, stainless steel springs, bronze disc, Buna N seals, wafer 
style ends.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that excavations are to required grade, dry, and not over-excavated.
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3.02 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and dirt, on inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.  Cast iron soil pipe installed in accordance 
to CISPI's Handbook.

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to walls.

D. Install piping to maintain headroom, conserve space, and not interfere with use of space.

E. Group piping whenever practical at common elevations.

F. Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings. Refer to Section 22 0719.

G. Provide access where valves and fittings are not exposed.

H. Where pipe support members are welded to structural building framing, scrape, brush clean, and 
apply one coat of zinc rich primer to welding.

I. Install valves with stems upright or horizontal, not inverted.

J. Sleeve pipes passing through partitions, walls and floors.

K. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.9.
2. Support horizontal piping as scheduled.
3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent 

work.
4. Place hangers within 12 inches of each horizontal elbow.
5. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe 

movement without disengagement of supported pipe.
6. Support vertical piping at every other floor.  Support riser piping independently of connected 

horizontal piping.
7. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers.
8. Provide copper plated hangers and supports for copper piping.
9. Prime coat exposed steel hangers and supports.  Refer to Section 09 9000.  Hangers and 

supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not 
considered exposed.

10. Support cast iron drainage piping at every joint.

3.04 APPLICATION

A. Install unions downstream of valves and at equipment or apparatus connections.

B. Install brass male adapters each side of valves in copper piped system.  Solder adapters to pipe.

C. Install ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.

3.05 TOLERANCES

A. Drainage Piping:  Establish invert elevations within 1/2 inch vertically of location indicated and 
slope to drain at minimum of 1/8 inch per foot slope.
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B. Water Piping:  Slope at minimum of 1/32 inch per foot and arrange to drain at low points.

3.06 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. Disinfect water distribution system in accordance with Section 33 1300.

B. Prior to starting work, verify system is complete, flushed and clean.

C. Ensure Ph of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda 
ash) or acid (hydrochloric).

D. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to obtain 
50 to 80 mg/L residual.

E. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15 
percent of outlets.

F. Maintain disinfectant in system for 24 hours.

G. If final disinfectant residual tests less than 25 mg/L, repeat treatment.

H. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.

I. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water 
entry, and analyze in accordance with AWWA C651.

3.07 SCHEDULES

A. Pipe Hanger Spacing:
1. Metal Piping:

a. Pipe size:  1/2 inches to 1-1/4 inches:
1) Maximum hanger spacing:  6.5 ft.
2) Hanger rod diameter:  3/8 inches.

b. Pipe size:  1-1/2 inches to 2 inches:
1) Maximum hanger spacing:  10 ft.
2) Hanger rod diameter:  3/8 inch.

c. Pipe size:  2-1/2 inches to 3 inches:
1) Maximum hanger spacing:  10 ft.

END OF SECTION 22 1005
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SECTION 221006 - PLUMBING PIPING SPECIALTIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Cleanouts.

B. Refrigerator Machine Boxes and Valves

C. Mixing valves.

1.02 REFERENCE STANDARDS

A. ASME A112.6.3 - Floor and Trench Drains; The American Society of Mechanical Engineers; 
2001 (R2007).

B. ASSE 1019 - Vacuum Breaker Wall Hydrants, Freeze Resistant Automatic Draining Type; 
American Society of Sanitary Engineering; 2011 (ANSI/ASSE 1019).

1.03 SUBMITTALS

A. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Accept specialties on site in original factory packaging.  Inspect for damage.

PART 2  PRODUCTS

2.01 CLEANOUTS  (CO)

A. Manufacturers:
1. Mifab Manufacturing Inc.:  www.mifab.com
2. Jay R. Smith Manufacturing Company:  www.jayrsmith.com.
3. Josam Company:  www.josam.com.
4. Zurn Industries, Inc.:

B. Cleanouts at Interior Finished Floor Areas:
1. Adjustable floor cleanout, Lacquered cast iron body with agas and watertight ABS tapered 

thread plug, andround scoriated secured top (finish: polished nickel bronze) adjustable to 
floor finish.  Coordinate floor finishes with architect prior to order.

2. Zurn Industries, Inc.:; Model Z-1400

C. Cleanouts at Interior Finished Wall Areas :
1. Lacquered cast iron body, gas and water tight ABS tapered thread plug, and round 

stainless steel access cover with vandal proof securing top.
2. Zurn Industries, Inc.:  Wall; Model Z-1441 or Z-1446

D. Cleanouts at Interior Unfinished Accessible Areas :  Calked or threaded type.  Provide bolted 
stack cleanouts on vertical rainwater leaders.
1. Zurn Industries, Inc.: 

2.02 REFRIGERATOR VALVE AND RECESSED BOX

A. Box Manufacturers:
1. IPS Corporation/Water-Tite:  www.ipscorp.com.
2. Zurn Industries, Inc:  www.zurn.com.

B. Valve Manufacturers:
1. IPS Corporation/Water-Tite:  www.ipscorp.com.
2. Zurn Industries, Inc:  www.zurn.com.
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C. Description:  Plastic preformed rough-in box with brass valves with wheel handle, slip in finishing 
cover.

2.03 MIXING VALVES

A. Under the Counter Mixing Valve
1. Manufacturers:

a. Powers type e480-10
b. Lawler

2. Valve: ASSE 1070 type T/P. Valve shall be constructed of solid brass with actuator and 
control down to 0.5 GPM with a 5 deg approach temperature. 

3. Accessories:
a. Volume control shut-off valve on outlet.
b. Control temperature must be adjustable with locking nut.
c. Must have integral checkstops.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Coordinate clean-out locations with Architect prior to installation.

C. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with 
mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage system.

D. Install floor cleanouts at elevation to accommodate finished floor.

E. Install approved potable water protection devices where contamination of domestic water may 
occur; This includes fire sprinkler system.

F. Install approved potable water protection devices on plumbing lines where contamination of 
domestic water may occur; on boiler feed water lines, janitor rooms, fire sprinkler systems, 
premise isolation, irrigation systems,  interior and exterior hose bibs.

END OF SECTION 22 1006
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SECTION 224000 - PLUMBING FIXTURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sinks

B. Garbage Disposals

1.02 REFERENCE STANDARDS

A. ARI 1010 - Self-Contained, Mechanically-Refrigerated Drinking-Water Coolers; Air-Conditioning 
and Refrigeration Institute; 2002.

B. ASME A112.18.1 - Plumbing Supply Fittings; The American Society of Mechanical Engineers; 
2011.

C. ASME A112.19.2 - Vitreous China Plumbing Fixtures and Hydraulic Requirements for Water 
Closets and Urinals; The American Society of Mechanical Engineers; 2008.

D. ASME A112.19.5 - Trim for Water-Closet Bowls, Tanks and Urinals; The American Society of 
Mechanical Engineers; 2011.

1.03 SUBMITTALS

A. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes, 
trim, and finishes.

B. Manufacturer's Instructions:  Indicate installation methods and procedures.

C. Maintenance Data:  Include fixture trim exploded view and replacement parts lists.

D. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's 
name and registered with manufacturer.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 
specified in this section, with minimum three years of documented experience.

1.05 REGULATORY REQUIREMENTS

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 
Inc., as suitable for the purpose specified and indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept fixtures on site in factory packaging.  Inspect for damage.

B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in 
place to protect fixtures and prevent use.

1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Provide five year manufacturer warranty for electric water cooler.

C. Supply two sets of faucet washers.

PART 2  PRODUCTS

2.01 SINKS (SK-1)

A. Manufacturers:
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1. American Standard.
2. Just.
3. Kohler;  Model K-3894.
4. Substitutions:  See Section 01600 - Product Requirements.

B. Single Compartment Bowl: ADA Compliant
1. ASME A112.19.3M; 25 x 22 x 6-5/16 inch outside dimensions, 18 gage thick, Type 304 

stainless steel, self-rimming and undercoated, with ledge back, and drilled holes for 4" on 
center trim.
a. Drain:  3 inch chromed brass drain.

C. Supply Faucet Manufacturers:
1. Elkay
2. Delta
3. Kohler; Model 27C2942

D. Supply Faucet:
1. 9" Swing spout.  ASME A112.18.1M; cast brass valve bodies with reinforced flexible hose 

connections for 6" to 12" installations.  All brass shank nuts and coupling nuts.  Shall 
feature a 1/4 turn washerless ceramic disk valve cartridge that are reversible for use with 
lever handles. Provide ASSE 1070 mixing valve.

E. Accessories:  Chrome plated 17 gage brass P-trap with clean-out plug and arm with escutcheon, 
screwdriver stop, rigid supplies.

F. Garbage Disposal
1. Provide Garbage Disposal for SK-1. Coordinate which drain to install dispoal in with 

Architect.    
a. Garbage disposal shall have stainless steel grind chamber, continuous feed, 

automatic reversing action with 1.0 HP 120V split phase motor and 7 year parts and 
service warranty.

b. Approved manufacturer:
1) In-Sink-Erator Model "Evolution Excel"

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.

B. Verify that electric power is available and of the correct characteristics.

C. Confirm that millwork is constructed with adequate provision for the installation of counter top 
lavatories and sinks.

3.02 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture 
rough-in schedule for particular fixtures.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install each fixture with trap, easily removable for servicing and cleaning.

C. Provide chrome plated rigid or flexible supplies to fixtures with screwdriver stops, reducers, and 
escutcheons.

D. Install components level and plumb.
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E. Install and secure fixtures in place with wall supports and bolts.

F. Seal fixtures to wall and floor surfaces with sealant color to match fixture.

G. Solidly attach water closets to floor with lag screws.   Lead flashing is not intended hold fixture in 
place.

3.04 INTERFACE WITH WORK OF OTHER SECTIONS

A. Review millwork shop drawings.  Confirm location and size of fixtures and openings before 
rough-in and installation.

3.05 ADJUSTING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or 
overflow.

3.06 CLEANING

A. Clean plumbing fixtures and equipment.

3.07 PROTECTION

A. Protect installed products from damage due to subsequent construction operations.

B. Do not permit use of fixtures by construction personnel.

C. Repair or replace damaged products before Date of Substantial Completion.

3.08 SCHEDULES

A. Fixture Rough-In
1. Sink: SK-1

a. Hot Water: 1/2 Inch.
b. Cold Water: 1/2 Inch.
c. Waste:  1-1/2 Inch.
d. Vent:  1-1/2 Inch

END OF SECTION 22 4000
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Pipe Markers.

1.02 SUBMITTALS

A. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.

B. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location, 
function, and valve manufacturer's name and model number.

C. Product Data:  Provide manufacturers catalog literature for each product required.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Brady Corporation:  www.bradycorp.com.

B. Champion America, Inc:  www.Champion-America.com.

C. Seton Identification Products:  www.seton.com/aec.

2.02 NAMEPLATES

A. Description: Laminated three-layer plastic with engraved letters.
1. Letter Color:  White.
2. Letter Height:  1/4 inch.
3. Background Color:  Black.

2.03 TAGS

A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting 
background color.  Tag size minimum 1-1/2 inch diameter.

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth 
edges.

C. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.

2.04 PIPE MARKERS

A. Color:  Conform to ASME A13.1.

B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around 
pipe or pipe covering; minimum information indicating flow direction arrow and identification of 
fluid being conveyed.

PART 3  EXECUTION

3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

3.02 INSTALLATION

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with 
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.
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B. Install tags with corrosion resistant chain.

C. Install plastic pipe markers in accordance with manufacturer's instructions.

D. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices 
with plastic nameplates.  Small devices, such as in-line pumps, may be identified with tags.

E. Identify thermostats relating to terminal boxes or valves with nameplates.

F. Identify valves in main and branch piping with tags.

G. Identify piping, concealed or exposed, with plastic pipe markers.  Use tags on piping 3/4 inch 
diameter and smaller.  Identify service, flow direction, and pressure.  Install in clear view and 
align with axis of piping.  Locate identification not to exceed 20 feet on straight runs including 
risers and drops, adjacent to each valve and Tee, at each side of penetration of structure or 
enclosure, and at each obstruction.

END OF SECTION 23 0553
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.

B. Testing, adjustment, and balancing of  hydronic systems.

C. Measurement of final operating condition of HVAC systems.

1.02 REFERENCE STANDARDS

A. AABC MN-1 - AABC National Standards for Total System Balance; Associated Air Balance 
Council; 2002.

B. ASHRAE Std 111 - Practices for Measurement, Testing, Adjusting and Balancing of Building 
Heating, Ventilation, Air-Conditioning, and Refrigeration Systems; American Society of Heating, 
Refrigerating and Air-Conditioning Engineers, Inc.; 1988, with 1997 Errata.

C. NEBB (TAB) - Procedural Standards for Testing Adjusting Balancing of Environmental Systems; 
National Environmental Balancing Bureau; 2005, Seventh Edition.

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting, and Balancing; Sheet Metal and Air 
Conditioning Contractors' National Association; 2002.

1.03 SUBMITTALS 

A. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be 
followed and the specific approach for each system and component.
1. Include at least the following in the plan:

a. List of all air flow, water flow, sound level, system capacity and efficiency 
measurements to be performed and a description of specific test procedures, 
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to 
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Discussion of what notations and markings will be made on the duct and piping 
drawings during the process.

d. Final test report forms to be used.
e. Procedures for formal deficiency reports, including scope, frequency and distribution.

B. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and 
balancing of systems and equipment to achieve specified performance.
1. Revise TAB plan to reflect actual procedures and submit as part of final report.
2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final 

copies for Strategic Energy Solutions, Inc. and for inclusion in operating and maintenance 
manuals.

3. Include actual instrument list, with manufacturer name, serial number, and date of 
calibration.

4. Form of Test Reports:  Where the TAB standard being followed recommends a report 
format use that; otherwise, follow ASHRAE Std 111.

5. Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
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1. AABC MN-1, AABC National Standards for Total System Balance.
2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of 

Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.
3. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.
4. SMACNA HVAC Systems Testing, Adjusting, and Balancing.
5. Maintain at least one copy of the standard to be used at project site at all times.

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work 
prior to Substantial Completion of the project.

C. Where HVAC systems and/or components interface with life safety systems, including fire and 
smoke detection, alarm, and control, coordinate scheduling and testing and inspection 
procedures with the authorities having jurisdiction.

D. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this 

section.
2. Certified by one of the following:

a. AABC, Associated Air Balance Council:  www.aabchq.com; upon completion submit 
AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org.
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy Management 

Institute:  www.tabbcertified.org.

E. TAB Supervisor Qualifications:  Certified by same organization as TAB agency.

F. Pre-Qualified TAB Agencies:
1. Enviro-Aire Total Balance.
2. Absolute Balancing Co..
3. Barmatic Inspecting Co..

3.02 EXAMINATION 

A. Verify that systems are complete and operable before commencing work.  Ensure the following 
conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place.  If required, install temporary media in addition to final 

filters.
5. Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Hydronic systems are flushed, filled, and vented.
13. Pumps are rotating correctly.
14. Proper strainer baskets are clean and in place.
15. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system 
balance.

C. Beginning of work means acceptance of existing conditions.

3.03 PREPARATION 
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A. Hold a pre-balancing meeting at least one week prior to starting TAB work.
1. Require attendance by all installers whose work will be tested, adjusted, or balanced.

3.04 ADJUSTMENT TOLERANCES

A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems 
and plus or minus 10 percent of design for return and exhaust systems.

B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to 
space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design.

C. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.

3.05 RECORDING AND ADJUSTING 

A. Field Logs:  Maintain written logs including:
1. Running log of events and issues.
2. Discrepancies, deficient or uncompleted work by others.
3. Contract interpretation requests.
4. Lists of completed tests.

B. Ensure recorded data represents actual measured or observed conditions.

C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings 
to be restored.  Set and lock memory stops.

D. Mark on the drawings the locations where traverse and other critical measurements were taken 
and cross reference the location in the final report.

E. After adjustment, take measurements to verify balance has not been disrupted or that such 
disruption has been rectified.

F. Leave systems in proper working order, replacing belt guards, closing access doors, closing 
doors to electrical switch boxes, and restoring thermostats to specified settings.

G. At final inspection, recheck random selections of data recorded in report.  Recheck points or 
areas as selected and witnessed by the Owner.

H. Check and adjust systems approximately six months after final acceptance and submit report.

3.06 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide required or design supply, return, and 
exhaust air quantities at site altitude.

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of 
duct.

C. Measure air quantities at air inlets and outlets.

D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts 
and noise.

E. Use volume control devices to regulate air quantities only to extend that adjustments do not 
create objectionable air motion or sound levels.  Effect volume control by duct internal devices 
such as dampers and splitters.

F. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required.  
Vary branch air quantities by damper regulation.

G. Provide system schematic with required and actual air quantities recorded at each outlet or inlet.

H. Measure static air pressure conditions on air supply units, including filter and coil pressure 
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drops, and total pressure across the fan.  Make allowances for 50 percent loading of filters.

I. Measure temperature conditions across outside air, return air, and exhaust dampers to check 
leakage.

J. Where modulating dampers are provided, take measurements and balance at extreme 
conditions.

3.07 WATER SYSTEM PROCEDURE

A. Adjust water systems to provide required or design quantities.

B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to determine 
flow rates for system balance.  Where flow metering devices are not installed, base flow balance 
on temperature difference across various heat transfer elements in the system.

C. Adjust systems to provide specified pressure drops and flows through heat transfer elements 
prior to thermal testing.  Perform balancing by measurement of temperature differential in 
conjunction with air balancing.

D. Effect system balance with automatic control valves fully open to heat transfer elements.

E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and 
fittings.  Do not use service or shut-off valves for balancing unless indexed for balance point.

F. Where available pump capacity is less than total flow requirements or individual system parts, 
full flow in one part may be simulated by temporary restriction of flow to other parts.

3.08 SCOPE

A. Test, adjust, and balance the following:
1. HVAC Pumps
2. Heat pumps
3. Air Inlets and Outlets

3.09 MINIMUM DATA TO BE REPORTED

A. Electric Motors:
1. Manufacturer 
2. Model/Frame 
3. HP/BHP 
4. Phase, voltage, amperage; nameplate, actual, no load
5. RPM 
6. Service factor
7. Starter size, rating, heater elements
8. Sheave Make/Size/Bore

B. Pumps:
1. Identification/number 
2. Manufacturer 
3. Size/model 
4. Impeller 
5. Service 
6. Design flow rate, pressure drop, BHP
7. Actual flow rate, pressure drop, BHP
8. Discharge pressure
9. Suction pressure
10. Total operating head pressure
11. Shut off, discharge and suction pressures
12. Shut off, total head pressure
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C. Heat Pumps:
1. Location 
2. Manufacturer 
3. Model number
4. Serial number
5. Arrangement/Class/Discharge 
6. Air flow, specified and actual
7. Return air flow, specified and actual
8. Outside air flow, specified and actual
9. Total static pressure (total external), specified and actual
10. Inlet pressure
11. Discharge pressure
12. Sheave Make/Size/Bore
13. Number of Belts/Make/Size
14. Fan RPM

D. Duct Traverses:
1. System zone/branch
2. Duct size
3. Area 
4. Design velocity
5. Design air flow
6. Test velocity
7. Test air flow
8. Duct static pressure
9. Air temperature
10. Air correction factor

END OF SECTION 23 0593
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SECTION 230713 - DUCT INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Duct insulation.

B. Duct Liner.

1.02 REFERENCE STANDARDS

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus; 2010.

B. ASTM C553 - Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and 
Industrial Applications; 2011.

C. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and 
Sound Absorbing Material); 2012.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2012.

E. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 
National Fire Protection Association; 2006.

F. SMACNA (DCS) - HVAC Duct Construction Standards; Sheet Metal and Air Conditioning 
Contractors' National Association; 2005.

G. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; 
Underwriters Laboratories Inc.; Current Edition, Including All Revisions.

1.03 SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and 
thickness for each service, and locations.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labelled with manufacturer's identification, 
including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original wrapping.

PART 2  PRODUCTS

2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, 
when tested in accordance with ASTM E84, NFPA 255, or UL 723.

2.02 GLASS FIBER, FLEXIBLE WRAP

A. Manufacturer:
1. Knauf Insulation; Model Knauf Duct Wrap with FSK:  www.knaufusa.com.
2. Johns Manville Corporation:  www.jm.com.
3. Owens Corning Corp:  www.owenscorning.com.

B. Insulation:  ASTM C553; flexible, noncombustible blanket.
1. 'K' value:  0.31 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Water Vapor Sorption:  5.0 percent by weight.
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C. Insulation shall be 1.5 lb/cu. ft. density. Refer to Schedule below for thickness.

D. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Secure with pressure sensitive tape.

E. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure 

sensitive rubber based adhesive.

F. Tie Wire:  Annealed steel, 16 gage.

2.03 DUCT LINER

A. Manufacturers:
1. Knauf Insulation:  www.knaufusa.com.
2. Johns Manville Corporation:  www.jm.com.
3. Owens Corning Corp;  Model Fiberglas Duct Liner Board:  www.owenscorning.com.

B. Insulation:  ASTM C 1071; flexible, noncombustible blanket with impregnated surface and edge 
coat.
1. Apparent Thermal Conductivity:  Maximum of 0.31 at 75 degrees F.
2. Service Temperature:  Up to 250 degrees F.
3. Minimum Noise Reduction Coefficients:
4. 1 inch Thickness: 0.45.

C. Liner Fasteners:  Galvanized steel, self-adhesive pad with integral head.
1. Density:  1.5 lb/cu ft
2. Liner shall meet Anti-Bacterial Requirements of ASTM C 1071, ASTM G 21 and ASTM G 22
3. Liner shall be cleanable in accordance with NAIMA "Duct Cleaning Guide."

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that ducts have been pressure and leak tested before applying insulation materials.

B. Verify that surfaces are clean, foreign material removed, and dry.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with NAIMA National Insulation Standards.

C. Insulated ducts conveying air below ambient temperature:
1. Provide insulation with vapor barrier jackets.
2. Finish with tape and vapor barrier jacket.
3. Continue insulation through walls penetrtions and at hanger connections.
4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections, 

and expansion joints.

D. External Duct Insulation Application:
1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier 

adhesive or tape to match jacket.
2. Secure insulation without vapor barrier with staples, tape, or wires.
3. Install without sag on underside of duct.  Use adhesive or mechanical fasteners where 

necessary to prevent sagging.  Lift duct off trapeze hangers and insert spacers.
4. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive.
5. Stop and point insulation around access doors and damper operators to allow operation 

without disturbing wrapping.
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E. Duct and Plenum Liner Application:
1. Adhere insulation with adhesive for 90 percent coverage.
2. Secure insulation with mechanical liner fasteners.  Refer to SMACNA HVAC Duct 

Construction Standards for spacing.
3. Seal and smooth joints.  Seal and coat transverse joints.
4. Seal liner surface penetrations with adhesive.
5. Duct dimensions indicated are net inside dimensions required for air flow.  Increase duct 

size to allow for insulation thickness.
6. Provide nosing on all exposed fibergalss edges.

3.03 SCHEDULES

A. Outside Air Intake Ducts:
1. Flexible Glass Fiber Duct Insulation:  1 inches thick.

B. Return Air Ductwork (located in plenum/conditioned space):
1. Duct Liner:  1 inches thick (first ten feet only) from unit.

C. Supply Ductwork (located in plenum):
1. Flexible Glass Fiber Duct Insulation:  1 inches thick.

D. Supply Ductwork (located exposed in conditioned space):
1. No Insulation Required

END OF SECTION 23 0713
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SECTION 232113 - HYDRONIC PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Hydronic system requirements.

B. Heat pump supply and return, above grade.

C. Pipe and pipe fittings for:
1. Equipment drains and overflows.

D. Pipe hangers and supports.

E. Unions, flanges, mechanical couplings, and dielectric connections.

F. Valves:
1. Gate valves.
2. Ball valves.
3. Check valves.

G. Flow controls.

1.02 REFERENCE STANDARDS

A. ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Brazing 
Qualifications; The American Society of Mechanical Engineers; 2010.

B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of 
Mechanical Engineers; 2012 (ANSI B16.18).

C. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; 2001 (R2010).

D. ASME B31.9 - Building Services Piping; 2011 (ANSI/ASME B31.9).

E. ASTM B32 - Standard Specification for Solder Metal; 2008.

F. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2009.

G. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2005 
(Reapproved 2011).

H. AWS A5.8/A5.8M - Specification for Filler Metals for Brazing and Braze Welding; 2011 and 
errata.

I. MSS SP-58 - Pipe Hangers and Supports - Materials, Design and Manufacture, Selection, 
Application, and Installation; Manufacturers Standardization Society of the Valve and Fittings 
Industry, Inc.; 2009.

1.03 SUBMITTALS

A. Product Data:  Include data on pipe materials, pipe fittings, valves, and accessories.  Provide 
manufacturers catalogue information.  Indicate valve data and ratings.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type 
specified in this section, with minimum three years of documented experience.

B. Welder Qualifications:  Certify in accordance with ASME (BPV IX).

1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
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B. Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the work, and isolating parts of completed system.

1.06 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.

PART 2  PRODUCTS

2.01 HYDRONIC SYSTEM REQUIREMENTS

A. Comply with ASME B31.9 and applicable federal, state, and local regulations.

B. Piping:  Provide piping, fittings, hangers and supports as required, as indicated, and as follows:
1. Where more than one piping system material is specified, provide joining fittings that are 

compatible with piping materials and ensure that the integrity of the system is not 
jeopardized. 

2. Use non-conducting dielectric connections whenever jointing dissimilar metals.
3. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless 

indicated otherwise.
4. Provide pipe hangers and supports in accordance with ASME B31.9 unless indicated 

otherwise.

C. Pipe-to-Valve and Pipe-to-Equipment Connections:  Use flanges, unions, or grooved couplings 
to allow disconnection of components for servicing; do not use direct welded, soldered, or 
threaded connections.

D. Valves:  Provide valves where indicated:

2.02 HEATPUMP SUPPLY AND RETURN PIPING, ABOVE GRADE

A. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn, using one of the following joint 
types:
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper 

fittings.
a. Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
b. Braze:  AWS A5.8/A5.8M BCuP copper/silver alloy.

2. Tee Connections:  Mechanically extracted collars with notched and dimpled branch tube.

2.03 EQUIPMENT DRAINS AND OVERFLOWS

A. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn; using one of the following joint 
types:

2.04 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.
1. If type of hanger or support for a particular situation is not indicated, select appropriate type 

using MSS SP-58 recommendations.

B. Conform to ASME B31.9.

C. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Malleable iron, adjustable swivel, split ring.

D. Hangers for Cold Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.

E. Hangers for Hot Pipe Sizes 2 to 4 Inches:  Carbon steel, adjustable, clevis.
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F. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.

G. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

H. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.

I. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded connection 
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to 
suit threaded hanger rods.

J. In grooved installations, use rigid couplings with offsetting angle-pattern bolt pads or with wedge 
shaped grooves in header piping to permit support and hanging in accordance with ASME B31.9.

2.05 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS

A. Unions for Pipe 2 Inches and Under:
1. Copper Pipe:  Bronze, soldered joints.

B. Flanges for Pipe Over 2 Inches:
1. Copper Piping:  Bronze.
2. Gaskets:  1/16 inch thick preformed neoprene.

C. Dielectric Connections:  Union or waterway fitting with water impervious isolation barrier and one 
galvanized or plated steel end and one copper tube end, end types to match pipe joint types 
used.

2.06 GATE VALVES

A. Not allowed.

2.07 BALL VALVES

A. Manufacturers:
1. Tyco Flow Control:  www.tycoflowcontrol.com.
2. Conbraco Industries:  www.conbraco.com.
3. Nibco, Inc:  www.nibco.com.
4. Milwaukee Valve Company:  www.milwaukeevalve.com.

B. Up To and Including 2 Inches:
1. Bronze one piece body, chrome plated brass ball, teflon seats and stuffing box ring, lever 

handle with balancing stops, solder ends with union.

C. Over 2 Inches:
1. Cast steel body, chrome plated steel ball, teflon seat and stuffing box seals, lever handle, 

flanged.

2.08 SWING CHECK VALVES

A. Manufacturers:
1. Tyco Flow Control:  www.tycoflowcontrol.com.
2. Hammond Valve:  www.hammondvalve.com.
3. Nibco, Inc:  www.nibco.com.
4. Milwaukee Valve Company:  www.milwaukeevalve.com.

B. Up To and Including 2 Inches:
1. Bronze body, bronze trim, bronze rotating swing disc, with composition disc, solder ends.

C. Over 2 Inches:
1. Iron body, bronze trim, bronze swing disc, renewable disc and seat, flanged, or grooved 

ends.
2. Iron body, bronze trim, bronze or bronze faced rotating swing disc, renewable disc and 
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seat, flanged ends.

2.09 SPRING LOADED CHECK VALVES

A. Manufacturers:
1. Tyco Flow Control:  www.tycoflowcontrol.com.
2. Hammond Valve:  www.hammondvalve.com.
3. Crane Co.:  www.cranevalve.com.
4. Milwaukee Valve Company:  www.milwaukeevalve.com.

B. Iron body, bronze trim, split plate, hinged with stainless steel spring, resilient seal bonded to 
body, wafer or threaded lug ends.

2.10 FLOW CONTROLS

A. Manufacturers:
1. Tyco Flow Control:  www.tycoflowcontrol.com.
2. ITT Bell & Gossett:  www.bellgossett.com.
3. Griswold Controls:  www.griswoldcontrols.com.
4. Taco, Inc:  www.taco-hvac.com.

B. Construction:  Class 125, Brass or bronze body with union on inlet and outlet, temperature and 
pressure test plug on inlet and outlet, blowdown/backflush drain.

C. Calibration:  Control flow within 5 percent of selected rating, over operating pressure range of 10 
times minimum pressure required for control, maximum minimum pressure 3.5 psi.

D. Calibration:  Control flow within 5 percent of selected rating, over operating pressure range of 10 
times minimum pressure required for control, maximum minimum pressure 3.5 psi psi.

PART 3  EXECUTION

3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and dirt on inside and outside before assembly.

C. Prepare piping connections to equipment using jointing system specified.

D. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or 
caps.

E. After completion, fill, clean, and treat systems.  Refer to Section 23 2500 for additional 
requirements.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install heat pump supply and returnpiping to ASME B31.9 requirements.

C. Route piping in orderly manner, parallel to building structure, and maintain gradient.

D. Install piping to conserve building space and to avoid interfere with use of space.

E. Group piping whenever practical at common elevations.

F. Sleeve pipe passing through partitions, walls and floors.

G. Slope piping and arrange to drain at low points.

H. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.9.
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2. Support horizontal piping as scheduled.
3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent 

work.
4. Place hangers within 12 inches of each horizontal elbow.
5. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe 

movement without disengagement of supported pipe.
6. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers.
7. Provide copper plated hangers and supports for copper piping.
8. Prime coat exposed steel hangers and supports.  Refer to Section 09 9000.  Hangers and 

supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not 
considered exposed.

I. Provide access where valves and fittings are not exposed.  Coordinate size and location of 
access doors with Section 08 3100.

J. Use eccentric reducers to maintain top of pipe level.

K. Where pipe support members are welded to structural building framing, scrape, brush clean, and 
apply one coat of zinc rich primer to welds.

L. Install valves with stems upright or horizontal, not inverted.

3.03 SCHEDULES

A. Hanger Spacing for Copper Tubing.
1. 1/2 inch and 3/4 inch:  Maximum span, 5 feet; minimum rod size, 1/4 inch.
2. 1 inch:  Maximum span, 6 feet; minimum rod size, 1/4 inch.
3. 1-1/2 inch and 2 inch:  Maximum span, 8 feet; minimum rod size, 3/8 inch.
4. 2-1/2 inch:  Maximum span, 9 feet; minimum rod size, 3/8 inch.
5. 3 inch:  Maximum span, 10 feet; minimum rod size, 3/8 inch.

END OF SECTION 23 2113
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SECTION 232500 - HVAC WATER TREATMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Cleaning of piping systems.

B. Chemical feeder equipment.

C. Chemical treatment.

1.02 SUBMITTALS

A. Product Data:  Provide chemical treatment materials, chemicals, and equipment including 
electrical characteristics and connection requirements.

B. Shop Drawings:  Indicate system schematic, equipment locations, and controls schematics, 
electrical characteristics and connection requirements.

1.03 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 
specified in this section, with minimum three years of documented experience.  Company shall 
have local representatives with water analysis laboratories and full time service personnel.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. AmSolv/Division of Amrep, Inc:  www.amsolv.com.

B. GE Water Technologies:  www.gewater.com.

C. Nalco Company:  www.nalco.com.

2.02 MATERIALS

A. System Cleaner:
1. Manufacturers:

a. AmSolv/Division of Amrep, Inc:  www.amsolv.com.
b. GE Water Technologies:  www.gewater.com.
c. Nalco Company:  www.nalco.com.

2. Liquid alkaline compound with emulsifying agents and detergents to remove grease and 
petroleum products; sodium tripoly phosphate and sodium molybdate.

B. Closed System Treatment (Water):
1. Manufacturers:

a. AmSolv/Division of Amrep, Inc:  www.amsolv.com.
b. GE Water Technologies:  www.gewater.com.
c. Nalco Company:  www.nalco.com.

2. Sequestering agent to reduce deposits and adjust pH; polyphosphate.
3. Corrosion inhibitors; boron-nitrite, sodium nitrite and borax, sodium totyltriazole, low 

molecular weight polymers, phosphonates, sodium molybdate, or sulphites.
4. Conductivity enhancers; phosphates or phosphonates.

2.03 GLYCOL SOLUTION

A. Furnish Dow-Frost or approved equal factory inhibited propylene glycol to fill the ground heat 
exchanger heating loop with a blend of 18.3% glycol and 81.7% deionized water.     

B. The solution shall be pre-mixed at the manufacturers factory with the appropriate inhibitors, 
buffers, and deionized water which meets the following industry standards for water quality:  
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Less than 25 PPM sulfate: less than 25 PPM chloride; less than 50 PPM sodium;  less than 1 
PPM magnesium and less than 1 PPM calcium.

C. Under no circumstances should tap water or raw water be added to the system initially for 
make-up requirements.

D. Supplier must notify customer by written correspondence each (6) months form the date of 
delivery reminding the customer that the fluid should undergo chemical analysis to insure the 
fluid is operating within industry standards for corrosion protection, pH, reserve alkalinity, 
degradation products and contamination identification if present.  Supplier will analyze at no cost 
to the custom on a bi-annual basis and make available for purchase additive packages for 
remediation of the collant if required.

PART 3  EXECUTION

3.01 PREPARATION

A. Systems shall be operational, filled, started, and vented prior to cleaning.  Use water meter to 
record capacity in each system.

B. Place terminal control valves in open position during cleaning.

C. Verify that electric power is available and of the correct characteristics.

3.02 CLEANING SEQUENCE

A. Concentration:
1. As recommended by manufacturer.

B. Heat pump supply and return systems:
1. Circulate for 48 hours, then drain systems as quickly as possible.
2. Refill with clean water, circulate for 24 hours, then drain.
3. Refill with clean water and repeat until system cleaner is removed.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

3.04 CLOSED SYSTEM TREATMENT

A. Provide one bypass feeder on each system.  Install isolating and drain valves and necessary 
piping.  Install around balancing valve downstream of circulating pumps unless indicated 
otherwise.

B. Introduce closed system treatment through bypass feeder when required or indicated by test.

END OF SECTION 23 2500
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SECTION 233100 - HVAC DUCTS AND CASINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal ductwork.

1.02 REFERENCE STANDARDS

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2011.

B. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; National 
Fire Protection Association; 2012.

C. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; Sheet Metal and Air Conditioning 
Contractors' National Association; 2012, 2nd Edition.

D. SMACNA (DCS) - HVAC Duct Construction Standards; 2005.

1.03 SUBMITTALS

A. Product Data:  Provide data for duct materials, duct liner, duct connections, and factory 
fabricated fittings.

B. Shop Drawings:  Submit 1/4 scale, double line shop drawings that indicate duct fittings, duct 
size, bottom of duct elevations, necessary offsets to accomodate building structure, particulars 
such as gages, sizes, welds, elevations, all fittings, and configuration prior to start of work for all 
systems.  

1.04 REGULATORY REQUIREMENTS

A. Construct ductwork to NFPA 90A standards.

B. Construct ductwork to SMACNA (DCS) - HVAC Duct Construction Standards - Metal and 
Flexible; Sheet Metal and Air Conditioning Contractors' National Association; 1995, Second 
Edition with Addendum No. 1.

PART 2  PRODUCTS

2.01 MATERIALS

A. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B, 
with G60/Z180 coating.

B. Low Pressure Supply (Commercial Systems):  2 inch w.g. pressure class, galvanized steel.

C. Return and Relief:  2 inch w.g. pressure class, galvanized steel.

2.02 DUCTWORK FABRICATION

A. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards and as 
indicated.

B. Transfer Air and Sound Boots:  1/2 inch w.g. pressure class, fibrous glass.

C. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.

D. T's, bends, and elbows:  Construct according to SMACNA (DCS).

E. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; 
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence 
downstream.
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F. Fabricate continuously welded round and oval duct fittings in accordance with SMACNA HVAC 
Duct Construction Standards.

G. Fabricate continuously welded round and oval duct fittings two gages heavier than duct gages 
indicated in SMACNA Standard.  Joints shall be minimum 4 inch cemented slip joint, brazed or 
electric welded.  Prime coat welded joints.

H. Provide standard 45 degree lateral wye takeoffs unless otherwise indicated where 90 degree 
conical tee connections may be used.

I. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame, 
provide blank-out panels sealing louver area around duct.  Use same material as duct, painted 
black on exterior side; seal to louver frame and duct.

2.03 SPIRAL ROUND AND FLAT OVAL DUCT MANUFACTURERS

A. Metal-Fab, Inc.

B. Lindab:  www.lindab.com

C. Semco, Inc.

D. United McGill Corporation.

2.04 MANUFACTURED DUCTWORK AND FITTINGS

A. Manufacture in accordance with SMACNA HVAC Duct Construction Standards - Metal and 
Flexible, and as indicated.  Provide duct material, gages,reinforcing, and sealing for operating 
pressures indicated.

B. Flexible Ducts:  UL 181, Class 1, aluminum laminate and polyester film with latex adhesive 
supported by helically wound spring steel wire.
1. Insulation:  Fiberglass insulation with polyethylene vapor barrier film.
2. Pressure Rating:  10 inches WG positive and 1.0 inches WG negative.
3. Maximum Velocity:  4000 fpm.
4. Temperature Range:  -20 degrees F to 210 degrees F.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install, support, and seal ducts in accordance with SMACNA HVAC Duct Construction 
Standards.

B. Install in accordance with manufacturer's instructions.

C. During construction provide temporary closures of metal or taped polyethylene on open ductwork 
to prevent construction dust from entering ductwork system.

D. Duct sizes indicated are inside clear dimensions.  For lined ducts, maintain sizes inside lining.

E. Install and seal metal and flexible ducts in accordance with SMACNA HVAC Duct Construction 
Standards - Metal 

F. Provide openings in ductwork where required to accommodate thermometers and controllers.  
Provide pilot tube openings where required for testing of systems, complete with metal can with 
spring device or screw to ensure against air leakage.  Where openings are provided in insulated 
ductwork, install insulation material inside a metal ring.

G. Locate ducts with sufficient space around equipment to allow normal operating and maintenance 
activities.

H. Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with crimp 
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in direction of air flow.

I. Use double nuts and lock washers on threaded rod supports.

J. Connect diffusers to low pressure ducts with 5 feet maximum length of flexible duct held in place 
with strap or clamp.

K. During construction provide temporary closures of metal or taped polyethylene on open ductwork 
to prevent construction dust from entering ductwork system.

3.02 CLEANING

A. Clean duct systems with high power vacuum machines.   Protect equipment that could be 
harmed by excessive dirt with filters, or bypass during cleaning.  Provide adequate access into 
ductwork for cleaning purposes.

3.03 SCHEDULES

A. Ductwork Material:
1. Low Pressure Supply (Commercial Systems):  Steel, Aluminum
2. Return and Relief:  Steel, Aluminum.

B. Ductwork Pressure Class:
1. Supply (Heating and Cooling Systems):  2 inch
2. Return and Relief:  2 inch.

END OF SECTION 23 3100
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SECTION 233300 - AIR DUCT ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Air turning devices/extractors.

B. Duct access doors.

C. Duct test holes.

D. Flexible duct connections.

E. Volume control dampers.

1.02 REFERENCE STANDARDS

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; National 
Fire Protection Association; 2012.

B. SMACNA (DCS) - HVAC Duct Construction Standards; 2005.

1.03 SUBMITTALS

A. Product Data:  Provide for shop fabricated assemblies including volume control dampers.  
Include electrical characteristics and connection requirements.

PART 2  PRODUCTS

2.01 AIR TURNING DEVICES/EXTRACTORS

A. Multi-blade device with blades aligned in short dimension; steel construction; with individually 
adjustable blades, mounting straps.

2.02 DUCT ACCESS DOORS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards and as indicated.

2.03 DUCT TEST HOLES

A. Temporary Test Holes:  Cut or drill in ducts as required.  Cap with neat patches, neoprene 
plugs, threaded plugs, or threaded or twist-on metal caps.

B. Permanent Test Holes:  Factory fabricated, air tight flanged fittings with screw cap.  Provide 
extended neck fittings to clear insulation.

2.04 FLEXIBLE DUCT CONNECTIONS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards and as indicated.

B. Flexible Duct Connections:  Fabric crimped into metal edging strip.

2.05 VOLUME CONTROL DAMPERS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards and as indicated.

B. Single Blade Dampers:  Fabricate for duct sizes up to 6 x 30 inch.
1. Blade:  24 gage, minimum.

C. Multi-Blade Damper:  Fabricate of opposed blade pattern with maximum blade sizes 8 x 72 
inch.  Assemble center and edge crimped blades in prime coated or galvanized channel frame 
with suitable hardware.
1. Blade:  18 gage, minimum.

D. End Bearings:  Except in round ducts 12 inches and smaller, provide end bearings.  On multiple 
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blade dampers, provide oil-impregnated nylon or sintered bronze bearings.

E. Quadrants:
1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.
2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or 

adapters.
3. Where rod lengths exceed 30 inches provide regulator at both ends.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow 
SMACNA HVAC Duct Construction Standards.  Refer to Section 23 3100 for duct construction 
and pressure class.

B. Provide duct access doors for inspection and cleaning before and after filters, coils, fans, 
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as 
indicated.  Provide minimum 8 x 8 inch size for hand access,  size for shoulder access, and as 
indicated.  Provide 4 x 4 inch for balancing dampers only.  Review locations prior to fabrication.

C. Provide duct test holes where indicated and required for testing and balancing purposes.

D. At fans and motorized equipment associated with ducts, provide flexible duct connections 
immediately adjacent to the equipment.

E. Provide balancing dampers at points on supply, return, and exhaust systems where branches 
are taken from larger ducts as required for air balancing.  Install minimum 2 duct widths from 
duct take-off.

F. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of 
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION 23 3300
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SECTION 233700 - AIR OUTLETS AND INLETS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Diffusers. 

1.02 REFERENCE STANDARDS

A. ASHRAE Std 70 - Method of Testing for Rating the Performance of Air Outlets and Inlets; 
American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc.; 2006.

B. SMACNA (DCS) - HVAC Duct Construction Standards; 2005.

1.03 SUBMITTALS 

A. Product Data:  Provide data for equipment required for this project.  Review outlets and inlets as 
to size, finish, and type of mounting prior to submission.  Submit schedule of outlets and inlets 
showing type, size, location, application, and noise level.

PART 2  PRODUCTS

2.01 MANUFACTURERS 

A. Krueger:  www.krueger-hvac.com.

B. Price Industries:  www.price-hvac.com.

C. Titus:  www.titus-hvac.com.

2.02 RECTANGULAR CEILING DIFFUSERS

A. Refer to drawings for type, size, and options.

B. Color to be selected by Architect.

2.03 CEILING SLOT DIFFUSERS

A. Refer to drawings for type, size, and options. 

B. Color to be selected by Architect..

PART 3  EXECUTION

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions.

B. Check location of outlets and inlets and make necessary adjustments in position to conform 
with architectural features, symmetry, and lighting arrangement.

C. Install diffusers to ductwork with air tight connection.

D. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite 
whether dampers are specified as part of the diffuser, or grille and register assembly.

E. Paint ductwork visible behind air outlets and inlets matte black.  Refer to Section 09 9000.

END OF SECTION 23 3700

State of Michigan
.gov
719 Griswold St.

2012108 Bids and Permit
February 7, 2013

Strategic Energy Solutions, Inc. AIR OUTLETS AND INLETS 23 3700 - 1 



SECTION 260500 - BASIC ELECTRICAL REQUIREMENTS

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the contract, including General and Supplementary 
Conditions, Special Conditions and Division 1 specification sections, apply to work of this 
section.

B. Provide all items, articles, materials, operations or methods listed, mentioned or scheduled on 
drawings and/or herein, including all labor, materials, equipment and incidentals necessary and 
required for their completion.

C. The items in this section are supplementary to the requirements set forth in other portions of the 
specifications as indicated under Item "A" above.

1.02 DRAWINGS

A. The drawings show the location and general arrangement of equipment, electrical systems and 
related items.  They shall be followed as closely as elements of the construction will permit.

B. Examine the drawings of other trades and verify the conditions governing the work on the job 
site.  Arrange work accordingly, providing such fittings, conduit, junction boxes and accessories 
as may be required to meet such conditions.

C. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect/Engineer.

D. The architectural and structural drawings take precedence in all matters pertaining to the 
building structure, mechanical drawings in all matters pertaining to mechanical trades and 
electrical drawings in all matters pertaining to electrical trades.  Where there are conflicts or 
differences between the drawings for the various trades, report such conflicts or differences to 
the Architect/Engineer for resolution.

1.03 INSPECTION OF SITE

A. Visit the site, examine and verify the conditions under which the work must be conducted before 
submitting proposal.

B. The submitting of a proposal implies that the contractor has visited the site and understands the 
conditions under which the work must be conducted.

1.04 CONTRACT BREAKDOWN

A. Within two (2) weeks following award of contract, submit to the Architect/Engineer for approval a 
contract amount breakdown.  Breakdown shall be submitted on a form similar to the form 
available at the Architect/Engineer's office.  All requests for payment shall be based on the 
approved breakdown.

1.05 TEMPORARY FACILITIES

A. Provide and remove upon completion of the project, in accordance with the general conditions, a 
complete temporary electrical and telephone service during construction.

1.06 ALTERNATES

A. See Alternate Section and other applicable parts of the specifications.

1.07 GUARANTEE

A. Contractor guarantees that the installation is free from defects and agrees to replace or repair, 
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any part of this installation which becomes defective within a period of one year following final 
acceptance, unless noted otherwise, provided that such failure is due to defects in the 
equipment, material or installation or to follow the specifications and drawings.  File with the 
Owner any and all guarantees from the equipment manufacturers.

1.08 CODES, PERMITS AND FEES

A. Unless otherwise indicated, all required permits, licenses, inspections, approvals and fees for 
electrical work shall be secured and paid for by the contractor.  All work shall conform to all 
applicable codes, rules and regulations.

B. Rules of local utility companies shall be complied with.  Check with the utility company 
supplying service to the installation and determine all devices including, but not limited to, all 
current and potential transformers, meter boxes, C.T. cabinets and meters which will be required 
and include the cost of all such items in proposal.

C. All work shall be executed in accordance with the rules and regulations set forth in local and 
state codes.  Prepare any detailed drawings or diagrams which may be required by the 
governing authorities.  Where the drawings and/or specifications indicate materials or 
construction in excess of code requirements, the drawings and/or specifications shall govern.

1.09 STANDARDS OF MATERIAL AND WORKMANSHIP:

A. All materials shall be new.  The electrical and physical properties of all materials, and the 
design, performance characteristics, and methods of construction of all items of equipment, 
shall be in accordance with the latest issue of the various, applicable Standard Specifications of 
the following recognized authorities:
1. A.N.S.I. American National Standards Institute
2. A.S.T.M. American Society for Testing Materials
3. I.C.E.A. Insulated Cable Engineers Association
4. I.E.E.E. Institute of Electrical and Electronics Engineers
5. N.E.C. National Electrical Code
6. N.E.M.A. National Electrical Manufacturer's Association
7. U.L. Underwriters Laboratories, Inc.

B. Perform all work in a first class and workmanlike manner, in accordance with the latest accepted 
standards and practices for the Trades involved.

C. All equipment of the same or similar systems shall be by the same manufacturer.

1.10 RECORD DRAWINGS

A. Provide complete operating and maintenance instruction manuals covering all electrical 
equipment herein specified, together with parts lists.  All literature shall be furnished in triplicate 
for Owner and shall be bound in book or ring binder form as directed by Architect/ Engineer.

B. The operating and maintenance instructions shall include a brief, general description for all 
electrical systems including, but not limited to:

C. Routine maintenance procedures.

D. Trouble-shooting procedures.

E. Shop Drawings

F. Any equipment offered as a substitution shall be equal in quality, durability, appearance, 
ampacity, and efficiency through all ranges of operation, shall conform with arrangements and 
space limitations of the equipment shown on the plans and/or specified, shall be compatible with 
the other components of the system. All costs to make these items of equipment comply with 
these requirements including, but not limited to, conduit, wiring, bus work, enclosures and 

State of Michigan
.gov
719 Griswold St.

2012108 Bids and Permit
February 7, 2013

Strategic Energy Solutions, Inc. BASIC ELECTRICAL REQUIREMENTS 26 0500 - 2 



building alterations shall be included in the original bid.  Similar equipment shall be by one 
manufacturer.

1.11 SHOP DRAWINGS/SUBMITTALS

A. All shop drawings shall be submitted in groupings of similar and/or related items (lighting 
fixtures, switchgear, etc.).  Incomplete submittal groupings will be returned unchecked.

B. Submit for approval eight (8) copies of shop drawings for all electrical systems or equipment but 
not limited to the items listed below.  Where items are referred to by symbolic designation on 
the drawings and specifications, all submittals shall bear the same designation (light fixtures).  
Refer to other sections of the electrical specifications for additional requirements.
1. Panelboards
2. Disconnect Switches
3. Time Switches
4. Wiring Devices
5. Lighting Fixtures
6. Fire Alarm System

1.12 MANUFACTURERS LISTED

A. The listing of specific manufacturers does not imply acceptance of their products that do not 
meet the specified ratings, features and functions. Manufacturers listed are not relieved from 
meeting these specifications in their entirety. 

B. Products in compliance with the specification and manufactured by others not named will be 
considered only if pre-approved by the Engineer ten (10) days prior to bid date.

1.13 USE OF EQUIPMENT

A. The use of any equipment, or any part thereof for purposes other than testing even with the 
Owner's consent, shall not be construed to be an acceptance of the work on the part of the 
Owner, nor be construed to obligate the Owner in any way to accept improper work or defective 
materials.

B. Do not use Owner's lamps for temporary lighting except as allowed and directed by the Owner.  
Equip lighting fixtures with new lamps when the project is turned over to the Owner.

PART 2 EXECUTION

2.01 INSTALLATION OF EQUIPMENT

A. Install all equipment in strict accordance with all directions and recommendations furnished by 
the manufacturer.  Where such directions are in conflict with the drawings and specifications, 
report such conflicts to the Architect/Engineer for resolution.

2.02 COORDINATION

A. Install work to avoid interference with work of other trades including, but not limited to, 
architectural and mechanical trades.  Remove and relocate any work that causes an interference 
at contractor's expense.  Disputes regarding the cause of an interference will be resolved by the 
Construction Manager or Architect/Engineer.

2.03 CHASES AND RECESSES

A. Provided by the architectural trades, but the contractor shall be responsible for their accurate 
location and size. 

2.04 CUTTING, PATCHING AND DAMAGE TO OTHER WORK

A. Refer to General Conditions for requirements.
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B. All cutting, patching and repair work shall be performed by the contractor through approved, 
qualified subcontractors.  Contractor shall include full cost of same in bid.

2.05 EXCAVATION AND BACKFILLING

A. Provide all excavation, trenching, tunneling, dewatering and backfilling required for the electrical 
work.  Coordinate the work with other excavating and backfilling in the same area.

B. Where conduit is installed less than 2''6" below the surface of pavement, provide concrete 
encasement, 4" minimum coverage, all around or as shown on the electrical drawings.

C. Backfill all excavations inside building, under drives and parking areas with well-tamped granular 
material.  Backfill all excavations under wall footings with lean mix concrete up to underside of 
footings and extend concrete within excavation a minimum of four (4) feet each side of footing.  
Granular backfill shall be placed in layers not more than 8 inches in thickness, 95 percent 
compaction throughout with approved compaction equipment.  Tamp, roll as required.  
Excavated material shall not be used.

D. Backfill outside building with granular material to a height 12 inches over top of pipe compacted 
to 95 percent compaction as specified above.  Backfill remainder of excavation with unfrozen, 
excavated material in such a way to prevent settling.  Tamp, roll as required.

2.06 EQUIPMENT FOUNDATION AND SUPPORTS

A. Shall be as required or as shown on plans or specified.

B. Provide concrete bases and supports for floor mounted electrical equipment.

C. Provide concrete house keeping bases 4" above finished floor, with leveling channels, where 
noted, for floor-mounted equipment.

D. For equipment suspended from ceilings or walls, furnish and install all inserts, rods, structural 
steel frames, brackets and platforms required.

2.07 EQUIPMENT CONNECTIONS

A. Make connections to equipment, motors, lighting fixtures, and other items included in the work in 
accordance with the approved shop drawings and rough-in measurements furnished by the 
manufacturers of the particular equipment furnished.  All additional connections not shown on 
the drawings, but called out by the equipment manufacturer's shop drawings shall be provided.

2.08 ACCESS DOORS

A. Provide access doors for installation by architectural trades.  In the walls, provide Milcor No. 
"DW" or "M" as required to make all controls, electrical boxes and other equipment installed by 
the contractor accessible.  Minimum size 12 inches x 12 inches.  In the ceiling, provide Milcor 
No. 3210, 3105 or 3206 for accessibility as mentioned above, 24 inches x 24 inches minimum 
size.  The plaster or acoustical tile insert shall be by the architectural trades.  Areas with 
accessible ceilings (ceilings where tiles are not fastened in place and can be individually 
removed without removal of adjacent tiles) will not require access doors.

B. When access doors are in fire resistant wall or ceilings, they must bear the Underwriter's' 
Laboratories, Inc., Label, with time design rating equal to or exceeding that of the wall or ceiling 
unless they were a part of the tested assembly.

2.09 CLEANING

A. All debris shall be removed daily as required to maintain the work area in a neat, orderly 
condition.

B. Final cleanup shall include, but not be limited to, washing of fixture lenses or louvers, 
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switchboards, substations, motor control centers, panels, etc.  Fixture reflectors and lenses or 
louvers shall be left with no water marks or cleaning streaks.

2.10 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS

A. Equipment and materials shall be protected from theft, injury or damage.

B. Protect conduit openings with temporary plugs or caps.

C. Provide adequate storage for all equipment and materials delivered to the job site.  Location of 
the space will be designated by the Construction Manager or Architect/Engineer.  Equipment set 
in place in unprotected areas must be provided with temporary protection.

2.11 NAMEPLATES AND DIRECTORIES

A. Identify switchgear, motor controls, panelboards, safety switches, etc., with manufacturer's 
nameplate, shop order, where applicable on composite assemblies, and designations used on 
the Drawings.  Nameplates shall be laminated phenolic plastic, beveled edged white with 
engraved black letters.  Except where impractical, letters and numerals shall be a minimum of 
1/4 inch high.  Nameplates shall be mechanically secured.  Pressure sensitive nameplates are 
not acceptable.  Panel directories shall be neatly typed, showing equipment served and location 
for each breaker or switch with a clear plastic protective cover.

B. For detailed requirements refer to Section 26 0553 IDENTIFICATION FOR ELECTRICAL 
SYSTEMS.

2.12 EXTRA WORK

A. For any extra electrical work which may be proposed, this Contractor shall furnish to the 
Construction Manager, an itemized breakdown of the estimated cost of the materials and labor 
required to complete this work.  The Contractor shall proceed only after receiving a written order 
from the Construction Manager establishing the agreed price and describing the work to be done.

2.13 DRAWINGS AND MEASUREMENTS

A. These Specifications and accompanying Drawings are intended to describe and provide for 
finished work.  They are intended to be cooperative, and what is called for by either shall be as 
binding as if call for by both.  The Contractor will understand that the work herein described shall 
be complete in every detail.

B. The Drawings are not intended to be scaled for rough-in measurements nor to serve as Shop 
Drawings.  Field measurements necessary for ordering materials and fitting the installation to the 
building construction and arrangement shall be taken by the Contractor.  The Contractor shall 
check latest Architectural drawings and locate light switches from same where door swings are 
different from Electrical Drawings.

END OF SECTION
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SECTION 260501 - MINOR ELECTRICAL DEMOLITION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical demolition.

1.02 SUMMARY

A. The work covered under this section consists of the furnishing of all necessary labor, 
supervision, materials, equipment, and services to completely execute the system of minor 
electrical demolition as described in this specification.

B. The demolition documents plans and specification have been prepared from existing non-as built 
documents and cursory non-invasive field investigation.

C. It is the contractors obligation to become familiar with the extent of demolition and the existing 
condition before submitting their bid.

D. During demolition if the contractor discovers unforseen significant non code compliance 
conditions of the existing installation they shall notify the Architect and Engineer immediately in 
writting.

E. During demolition the contractor shall record on the as-builts all demolished circuits numbers 
that can be used for new circuiting.

1.03

PART 2  PRODUCTS

2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual sections.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that abandoned wiring and equipment serve only abandoned facilities.

B. Demolition drawings are based on casual field observation and existing record documents.

C. Report discrepancies to Owner before disturbing existing installation.

D. Beginning of demolition means installer accepts existing conditions.

3.02 PREPARATION

A. Disconnect electrical systems in walls, floors, and ceilings to be removed.

B. Coordinate utility service outages with utility company.

C. Provide temporary wiring and connections to maintain existing systems in service during 
construction.  When work must be performed on energized equipment or circuits, use personnel 
experienced in such operations.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Remove, relocate, and extend existing installations to accommodate new construction.

B. Remove abandoned wiring to source of supply.

C. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling 
finishes.  Cut conduit flush with walls and floors, and patch surfaces.
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D. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit 
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that are 
not removed.

E. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other 
accessories.

F. Repair adjacent construction and finishes damaged during demolition and extension work.

G. Maintain access to existing electrical installations that remain active.  Modify installation or 
provide access panel as appropriate.

H. Extend existing installations using materials and methods compatible with existing electrical 
installations, or as specified.

3.04 CLEANING AND REPAIR

A. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace 
damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit 
directory showing revised circuiting arrangement.

END OF SECTION
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Single conductor building wire.

B. Wiring connectors.

1.02 RELATED REQUIREMENTS

A. Section 07 8400 - Firestopping.

PART 2  PRODUCTS

2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and 
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated, 
permitted, or required.

2.02 ALL CONDUCTORS AND CABLES

A. Provide products that comply with requirements of NFPA 70.

B. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose indicated.

C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, etc. as required for a complete operating system.

D. Comply with NEMA WC 70.

E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.

F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.

G. Conductor Material:
1. Provide copper conductors only. Aluminum conductors are not acceptable for this project. 

Conductor sizes indicated are based on copper.
2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper 

conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise 
indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.

H. Minimum Conductor Size:
1. Branch Circuits:  12 AWG.

I. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having 

jurisdiction. Maintain consistent color coding throughout project.
2. Color Coding Method:  Integrally colored insulation.
3. Color Code:

a. 480Y/277 V, 3 Phase, 4 Wire System:
1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:
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1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

c. Equipment Ground, All Systems:  Green.

2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:
1. Copper Building Wire:

a. Cerro Wire LLC:  www.cerrowire.com.
b. Encore Wire Corporation:  www.encorewire.com.
c. Southwire Company:  www.southwire.com.

B. Description:  Single conductor insulated wire.

C. Conductor Stranding:  
1. Feeders and Branch Circuits:

a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:
1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated below.

2.04 WIRING CONNECTORS

A. Description:  Wiring connectors appropriate for the application, suitable for use with the 
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as 
applicable.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.

B. Verify that work likely to damage wire and cable has been completed.

C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to 
accommodate conductors and cables in accordance with NFPA 70.

D. Verify that field measurements are as shown on the drawings.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated and routing is not shown, determine exact routing 

required.

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

C. Install conductors and cable in a neat and workmanlike manner in accordance with NECA 1.

D. Installation in Raceway:
1. Tape ends of conductors and cables to prevent infiltration of moisture and other 

contaminants.
2. Pull all conductors and cables together into raceway at same time.
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3. Do not damage conductors and cables or exceed manufacturer's recommended maximum 
pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not 
recommended by the manufacturer.

E. Paralleled Conductors:  Install conductors of the same length and terminate in the same manner.

F. Secure and support conductors and cables in accordance with NFPA 70 using suitable supports 
and methods approved by the authority having jurisdiction. Provide independent support from 
building structure. Do not provide support from raceways, piping, ductwork, or other systems.

G. Install conductors with a minimum of 12 inches of slack at each outlet.

H. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment 
enclosures.

I. Make wiring connections using specified wiring connectors.
1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make 

splices in conduit bodies or wiring gutters.
2. Remove appropriate amount of conductor insulation for making connections without cutting, 

nicking or damaging conductors.
3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, oxides, 

and other contaminates. Do not use wire brush on plated connector surfaces.

J. Insulate splices and taps that are made with uninsulated connectors using methods suitable for 
the application, with insulation and mechanical strength at least equivalent to unspliced 
conductors.

K. Insulate ends of spare conductors using vinyl insulating electrical tape.

L. Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 8400.

M. Unless specifically indicated to be excluded, provide final connections to all equipment and 
devices, including those furnished by others, as required for a complete operating system. 

3.03 FIELD QUALITY CONTROL

A. Perform inspection, testing, and adjusting in accordance with Section 01 4000.

B. Inspect and test in accordance with NETA STD ATS, except Section 4.

C. Perform inspections and tests listed in NETA STD ATS, Section 7.3.2. The insulation resistance 
test is required for all conductors. The resistance test for parallel conductors listed as optional is 
not required.

D. Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

D. Ground bars.

1.02 RELATED REQUIREMENTS

A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Additional 
requirements for conductors for grounding and bonding, including conductor color coding.

B. Section 26 0553 - Identification for Electrical Systems:  Identification products and requirements.

1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010.

B. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 
and Systems; International Electrical Testing Association; 2009.

C. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements.

D. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  
1. Notify Strategic Energy Solutions, Inc. of any conflicts with or deviations from the contract 

documents. Obtain direction before proceeding with work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittals procedures.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2  PRODUCTS

2.01 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applications other than as permitted by NFPA 70 and product listing.

B. Unless specifically indicated to be excluded, provide all required components, conductors, 
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete 
grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than 
applicable minimum size requirements specified.

D. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form 

grounding electrode system.
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a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical damage. 

Bond grounding electrode conductor to metallic raceways at each end with bonding 
jumper.

2.02 GROUNDING AND BONDING COMPONENTS

A. General Requirements:
1. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or 

testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in addition to requirements of Section 26 0519:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with 

earth.
2) Use bare copper conductors where directly encased in concrete (not in raceway).

C. Connectors for Grounding and Bonding:
1. Description:  Connectors appropriate for the application and suitable for the conductors and 

items to be connected; listed and labeled as complying with UL 467.
2. Unless otherwise indicated, use mechanical connectors, compression connectors, or 

exothermic welded connections for accessible connections.

D. Ground Bars:
1. Description:  Copper rectangular ground bars with mounting brackets and insulators.
2. Size:  As indicated.
3. Holes for Connections:  As indicated or as required for connections to be made.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been 
completed.

B. Verify that field measurements are as shown on the drawings.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

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

B. Install grounding and bonding system components in a neat and workmanlike manner in 
accordance with NECA 1.

C. Make grounding and bonding connections using specified connectors.
1. Remove appropriate amount of conductor insulation for making connections without cutting, 

nicking or damaging conductors. Do not remove conductor strands to facilitate insertion into 
connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and 
contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the items 
to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended 
torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended tools 
and dies.

State of Michigan
.gov
719 Griswold St.

2012108 Bids and Permit
February 7, 2013

Strategic Energy Solutions, Inc.GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 26 0526 - 2 



D. Identify grounding and bonding system components in accordance with Section 26 0553.

3.03 FIELD QUALITY CONTROL

A. Perform inspection in accordance with Section 01 4000.

B. Inspect and test in accordance with NETA STD ATS except Section 4.

C. Perform inspections and tests listed in NETA STD ATS, Section 7.13.

D. Perform ground electrode resistance tests under normally dry conditions. Precipitation within the 
previous 48 hours does not constitute normally dry conditions.

E. Investigate and correct deficiencies where measured ground resistances do not comply with 
specified requirements.

END OF SECTION
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Support and attachment components for equipment, conduit, cable, boxes, and other electrical 
work.

1.02 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 
Steel Products; 2012.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware; 2009.

C. MFMA-4 - Metal Framing Standards Publication; Metal Framing Manufacturers Association; 
2004.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010.

E. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements.

F. UL 5B - Strut-Type Channel Raceways and Fittings; Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  
1. Coordinate sizes and arrangement of supports and bases with the actual equipment and 

components to be installed.
2. Coordinate the work with other trades to provide additional framing and materials required 

for installation.
3. Coordinate compatibility of support and attachment components with mounting surfaces at 

the installed locations.
4. Coordinate the arrangement of supports with ductwork, piping, equipment and other 

potential conflicts installed under other sections or by others.
5. Notify Strategic Energy Solutions, Inc. of any conflicts with or deviations from the contract 

documents. Obtain direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has 

fully cured in accordance with Section 03 3000.

C. ANSI/ TIA/ EIA 568 Commercial Building Telecommunications Cabling Standard, current revision 
level.

D. ANSI/ TIA/ EIA 569 Commercial Building Standard for Telecommunications Pathways and 
Spaces, current revision level.

E. ANSI/ TIA/ EIA 568 Commercial Building Telecommunications Cabling Standard, current revision 
level.

F. ANSI/ TIA/ EIA 569 Commercial Building Standard for Telecommunications Pathways and 
Spaces, current revision level.

1.04 SUMMARY

A. ASTM A682 Standard Specification for Steel, Strip, High-Carbon, Cold-Rolled, Spring Quality.
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B. The work covered under this section consists of the furnishing of all necessary labor, 
supervision, materials, equipment, and services to completely execute the system of conduit 
hangers and supports as described in this specification.

C. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this project, with a minimum structural safety factor of five times the 
applied force.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by 
product testing agency.  Include instructions for storage, handling, protection, examination, 
preparation, and installation of product.

1.06 QUALITY ASSURANCE

A. Comply with NFPA 70.

B. Comply with applicable building code.

1.07 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, 
reinforcement, and formwork requirements are specified in Division 03.

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.

PART 2  PRODUCTS

2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and 

hardware as necessary for the complete installation of electrical work.
2. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or 

testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated, 
where applicable.

3. Where support and attachment component types and sizes are not indicated, select in 
accordance with manufacturer's application criteria as required for the load to be supported. 
Include consideration for vibration, equipment operation, and shock loads where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product 
listing.

5. Steel Components:  Use corrosion resistant materials suitable for the environment where 
installed.
a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM 

A123/A123M or ASTM A153/A153M.

B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be 
supported.
1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.
3. Manufacturers:

a. Cooper Crouse-Hinds, a division of Cooper Industries:  www.cooperindustries.com.
b. Erico International Corporation:  www.erico.com.
c. O-Z/Gedney, a brand of Emerson Industrial Automation:  www.emersonindustrial.com.
d. Thomas & Betts Corporation:  www.tnb.com.
e. Substitutions:  See Section 01 6000 - Product Requirements.
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C. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.
1. Manufacturers:

a. Cooper Crouse-Hinds, a division of Cooper Industries:  www.cooperindustries.com.
b. Erico International Corporation:  www.erico.com.
c. O-Z/Gedney, a brand of Emerson Industrial Automation:  www.emersonindustrial.com.
d. Thomas & Betts Corporation:  www.tnb.com.
e. Substitutions:  See Section 01 6000 - Product Requirements.

D. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel 
(strut) and associated fittings, accessories, and hardware required for field-assembly of supports.
1. Comply with MFMA-4.
2. Channel (Strut) Used as Raceway (only where specifically indicated):  Listed and labeled 

as complying with UL 5B.
3. Manufacturers:

a. Cooper B-Line, a division of Cooper Industries:  www.cooperindustries.com.
b. Thomas & Betts Corporation:  www.tnb.com.
c. Unistrut, a brand of Atkore International Inc:  www.unistrut.com.

E. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2 inch diameter.
b. Single Conduit up to 1 inch (27mm) trade size:  1/4 inch diameter.
c. Single Conduit larger than 1 inch (27mm) trade size:  3/8 inch diameter.
d. Trapeze Support for Multiple Conduits:  3/8 inch diameter.
e. Outlet Boxes:  1/4 inch diameter.
f. Luminaires:  1/4 inch diameter.

F. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use the anchor and fastener 

types indicated for the specified applications.
2. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
3. Hollow Masonry:  Use toggle bolts.
4. Hollow Stud Walls:  Use toggle bolts.
5. Steel:  Use beam clamps, machine bolts, or welded threaded studs.
6. Sheet Metal:  Use sheet metal screws.
7. Plastic and lead anchors are not permitted.
8. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically 

designed to be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material:  Use galvanized steel.
c. Manufacturer:  Same as manufacturer of metal channel (strut) framing system.

G. Power-Strut, Division of Allied Support Systems

H. Hilti Corporation

I.  ERICO, International Corporation.

J. Hangers, Supports, Anchors, and Fasteners - General:   Protective zinc coating either 
Electro-Plated (ASTM B633 SCI or SC3), Pre-Galvanized (ASTM a525 coating designation G90) 
or Hot-Dip Galvanized after fabrication (ASTM A123).  The minimum thickness of zinc coating 
shall be 0.2 mill (5 micrometers)..

K. Provide materials of size and type adequate to carry the loads of equipment and conduit, 
including weight of wire in conduit.
1. Product:  Pre-galvanized strut.
2. Product:  Hilti DX Series
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L. Conduit Hangers:
1. Shall have a vertical load limit of 100 lbs, and a horizontal load limit of 25 lbs..
2. Shall be available with either a plain hole for 1/4” bolt or a 1/4-20 thread impression. 
3. Shall be available for 3/8” through 2” EMT, rigid, and aluminum conduit.
4. Shall be available pre-assembled with manufacturer's specialty fasteners for connection to 

building structures like beam, flange, drop wire/rod, wood structure, concrete and 
acoustical tee grid.

M. Wire Rope Hangers:
1. Wire rope hanger assemblies shall be made of galvanized steel.
2. Hanger shall meet the fire rating requirements for DIN 4102-2 for 30 minutes at 30 percent 

of rated load.
3. Rope hangers shall have a minimum safety factor of 5:1.
4. Rope hangers are not permitted to support conduits.
5. Rope hangers are permitted to hang light fixtures, were applicable.
6. Hangers shall be fully adjustable.
7. Manufacturer of wire rope hangers shall be:

a. ERICO, INC., Speed Link series.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that mounting surfaces are ready to receive support and attachment components. 

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

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

B. Install support and attachment components in a neat and workmanlike manner in accordance 
with NECA 1.

C. Provide independent support from building structure. Do not provide support from piping, 
ductwork, or other systems.

D. Unless specifically indicated or approved by Strategic Energy Solutions, Inc., do not provide 
support from suspended ceiling support system or ceiling grid.

E. Unless specifically indicated or approved by Strategic Energy Solutions, Inc., do not provide 
support from roof deck.

F. Do not penetrate or otherwise notch or cut structural members without approval of Structural 
Engineer.

G. Equipment Support and Attachment:
1. Use metal fabricated supports or supports assembled from metal channel (strut) to support 

equipment as required.
2. Use metal channel (strut) secured to studs to support equipment surface-mounted on 

hollow stud walls when wall strength is not sufficient to resist pull-out.
3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations 

to provide space between equipment and mounting surface.
4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its 

own weight for support.

H. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage 
during concrete pour.
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I. Secure fasteners according to manufacturer's recommended torque settings.

J. Remove temporary supports.

3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect support and attachment components for damage and defects.

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by 
manufacturer. Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment components.

E. Mounting and Anchorage of surface-mounted equipment and components: Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code:
1. To wood: Fasten with lag screws or through bolts.
2. To new concrete: Bolt to concrete inserts
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units.
4. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4-inches thick or 
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 4 
inches thick.

5. To Steel: Beam clamps (MSS type 19,21,23,25,or 27) complying with MSS SP-69.
6. To light steel: Sheet metal screws.

END OF SECTION

State of Michigan
.gov
719 Griswold St.

2012108 Bids and Permit
February 7, 2013

Strategic Energy Solutions, Inc.HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 26 0529 - 5 



SECTION 260534 - CONDUIT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).

B. Flexible metal conduit (FMC).

C. Electrical metallic tubing (EMT).

D. Electrical nonmetallic tubing (ENT).

E. Conduit fittings.

F. Conduit, fittings and conduit bodies.

1.02 RELATED REQUIREMENTS

A. Section 07 8400 - Firestopping.

B. Section 26 0526 - Grounding and Bonding for Electrical Systems.

C. Section 26 0529 - Hangers and Supports for Electrical Systems.

D. Section 26 0553 - Identification for Electrical Systems.

E. Section 26 0537 - Boxes.

1.03 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005.

B. ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 2005.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010.

D. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); National Electrical 
Contractors Association; 2006.

E. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); National 
Electrical Contractors Association; 2003.

F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable; National Electrical Manufacturers Association; 2012 (ANSI/NEMA FB 1).

G. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; National Electrical Manufacturers 
Association; 2003.

H. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing; 
National Electrical Manufacturers Association; 2004.

I. NEMA TC 13 - Electrical Nonmetallic Tubing (ENT); National Electrical Manufacturers 
Association; 2005.

J. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements.

K. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.

L. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.

M. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.
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N. UL 651 - Schedule 40 and 80 Rigid PVC Conduit and Fittings; Current Edition, Including All 
Revisions.

O. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

P. UL 1653 - Electrical Nonmetallic Tubing; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  
1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including 

adjustments for conductor sizes increased for voltage drop. 
2. Coordinate the arrangement of conduits with structural members, ductwork, piping, 

equipment and other potential conflicts installed under other sections or by others.
3. Verify exact conduit termination locations required for boxes, enclosures, and equipment 

installed under other sections or by others.
4. Coordinate the work with other trades to provide roof penetrations that preserve the integrity 

of the roofing system and do not void the roof warranty.
5. Notify Strategic Energy Solutions, Inc. of any conflicts with or deviations from the contract 

documents. Obtain direction before proceeding with work.

B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is complete 

between outlet, junction and splicing points.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide for metallic conduit, flexible metal conduit, liquidtight flexible metal 
conduit, metallic tubing, nonmetallic conduit, flexible nonmetallic conduit, nonmetallic tubing, 
fittings, and conduit bodies.

C. Project Record Documents:  Accurately record actual routing of conduits larger than 2 inches.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for purpose 
specified and shown.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's 
instructions.

B. Accept conduit on site.  Inspect for damage.

C. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide 
appropriate covering.

D. Protect PVC conduit from sunlight.

PART 2  PRODUCTS

2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70 
and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated 
for the specified applications. Where more than one listed application applies, comply with the 
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most restrictive requirements. Where conduit type for a particular application is not specified, 
use galvanized steel rigid metal conduit.

2.02 CONDUIT REQUIREMENTS

A. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.

B. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or testing 
firm acceptable to authority having jurisdiction as suitable for the purpose indicated.

C. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI 
C80.1 and listed and labeled as complying with UL 6.

B. Fittings:
1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled 

as complying with UL 514B.
2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and 

compression (gland) type fittings are not permitted.

2.04 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:
1. AFC Cable Systems, Inc:  www.afcweb.com.
2. Electri-Flex Company:  www.electriflex.com.
3. International Metal Hose:  www.metalhose.com.

B. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled as 
complying with UL 1, and listed for use in classified firestop systems to be used.

C. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with 

UL 514B.
2. Material:  Use steel or malleable iron.

D. Description:  Interlocked steel construction.

E. Fittings:  NEMA FB 1.

2.05 ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:
1. Allied Tube & Conduit:  www.alliedeg.com.
2. Beck Manufacturing, Inc:  www.beckmfg.com.
3. Wheatland Tube Company:  www.wheatland.com.

B. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3 
and listed and labeled as complying with UL 797.

C. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with 

UL 514B.
2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use compression (gland) or set-screw type.

a. Do not use indenter type connectors and couplings.

State of Michigan
.gov
719 Griswold St.

2012108 Bids and Permit
February 7, 2013

Strategic Energy Solutions, Inc. CONDUIT 26 0534 - 3 



D. Description:  ANSI C80.3; galvanized tubing.

E. Fittings and Conduit Bodies:  NEMA FB 1; steel or malleable iron compression type.

2.06 ELECTRICAL NONMETALLIC TUBING (ENT)

A. Manufacturers:
1. Beck Manufacturing, Inc:  www.beckmfg.com.
2. Cantex Inc:  www.cantexinc.com.
3. Carlon, a brand of Thomas & Betts Corporation:  www.carlon.com.

B. Description:  NFPA 70, Type ENT electrical nonmetallic tubing complying with NEMA TC 13 and 
listed and labeled as complying with UL 1653.

C. Fittings:  
1. Manufacturer:  Same as manufacturer of ENT to be connected.
2. Use solvent-welded type fittings.
3. Solvent-Welded Fittings:  Rigid PVC fittings complying with NEMA TC 3 and listed and 

labeled as complying with UL 651; suitable for use with ENT.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on drawings.

B. Verify that mounting surfaces are ready to receive conduits. 

C. Verify that conditions are satisfactory for installation prior to starting work.

D. Verify routing and termination locations of conduit prior to rough-in.

E. Conduit routing is shown on drawings in approximate locations unless dimensioned.  Route as 
required to complete wiring system.

3.02 INSTALLATION

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

B. Install conduit in a neat and workmanlike manner in accordance with NECA 1.

C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.

D. Install electrical nonmetallic tubing (ENT) in accordance with NECA 111.

E. Conduit Support:
1. Secure and support conduits in accordance with NFPA 70 and Section 26 0529 using 

suitable supports and methods approved by the authority having jurisdiction.
2. Provide independent support from building structure. Do not provide support from piping, 

ductwork, or other systems.

F. Connections and Terminations:
1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized 

steel conduits prior to making connections. 
2. Where two threaded conduits must be joined and neither can be rotated, use three-piece 

couplings or split couplings. Do not use running threads.
3. Use suitable adapters where required to transition from one type of conduit to another.
4. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock 

nuts for dry locations and raintight hubs for wet locations.
5. Provide insulating bushings or insulated throats at all conduit terminations to protect 

conductors.
6. Secure joints and connections to provide maximum mechanical strength and electrical 
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continuity.

G. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and grade 

beams, without approval of Structural Engineer.
2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set 

sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Seal interior of conduits entering the building from underground at first accessible point to 

prevent entry of moisture and gases.
6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of 

membrane.
7. Make penetrations for roof-mounted equipment within associated equipment openings and 

curbs where possible to minimize roofing system penetrations. Where penetrations are 
necessary, seal as indicated or as required to preserve integrity of roofing system and 
maintain roof warranty. Include proposed locations of penetrations and methods for sealing 
with submittals.

8. Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 8400.

H. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion 
and expansion/deflection fittings to prevent damage to enclosed conductors or connected 
equipment. This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where conduits are subject to earth movement by settlement or frost.

I. Condensation Prevention:  Where conduits cross barriers between areas of potential substantial 
temperature differential, provide sealing fitting or approved sealing compound at an accessible 
point near the penetration to prevent condensation. This includes, but is not limited to: 
1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

J. Provide grounding and bonding in accordance with Section 26 0526.

END OF SECTION
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SECTION 260537 - BOXES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.

C. Floor boxes.

1.02 RELATED REQUIREMENTS

A. Section 07 8400 - Firestopping.

B. Section 26 0526 - Grounding and Bonding for Electrical Systems.

C. Section 26 0529 - Hangers and Supports for Electrical Systems.

D. Section 26 2726 - Wiring Devices:
1. Wall plates.
2. Floor box service fittings.

1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; National Electrical 
Contractors Association; 2010.

C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable; National Electrical Manufacturers Association; 2012 (ANSI/NEMA FB 1).

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; National 
Electrical Manufacturers Association; 2008 (Revised 2010) (ANSI/NEMA OS 1).

E. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports; National 
Electrical Manufacturers Association; 2008 (Revised 2010) (ANSI/NEMA OS 2).

F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical 
Manufacturers Association; 2008.

G. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements.

H. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current 
Edition, Including All Revisions.

I. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 
Including All Revisions.

J. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.

K. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or 

other potential obstructions within the dedicated equipment spaces and working clearances 
for electrical equipment required by NFPA 70.
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2. Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors, 
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of connected 
conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. 
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of 

flush-mounted boxes where indicated.
8. Notify Strategic Energy Solutions, Inc. of any conflicts with or deviations from the contract 

documents. Obtain direction before proceeding with work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2  PRODUCTS

2.01 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted by 

NFPA 70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway 

system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or 

testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable 

minimum size requirements specified.
5. Provide grounding terminals within boxes where equipment grounding conductors terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull 
Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise 

indicated or required; furnish with compatible weatherproof gasketed covers.
3. Use suitable concrete type boxes where flush-mounted in concrete.
4. Use suitable masonry type boxes where flush-mounted in masonry walls.
5. Use raised covers suitable for the type of wall construction and device configuration where 

required.
6. Use shallow boxes where required by the type of wall construction.
7. Do not use "through-wall" boxes designed for access from both sides of wall.
8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL 

514A.
9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL 

514A; furnish with threaded hubs.
10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and 

weight of load to be supported; furnished with fixture stud to accommodate mounting of 
luminaire where required.

11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use 
field-connected gangable boxes.
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12. Wall Plates:  Comply with Section 26 2726.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 

508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:
3. Junction and Pull Boxes Larger Than 100 cubic inches:

a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

D. Floor Boxes:
1. Description:  Floor boxes compatible with floor box service fittings provided in accordance 

with Section 26 2726; with partitions to separate multiple services; furnished with all 
components, adapters, and trims required for complete installation.

2. Manufacturer:  Same as manufacturer of floor box service fittings.

E. The Wiremold Company:  www.wiremold.com.

F. Thomas & Betts Corporation.

G. Raco. A Hubbell Company.
1. Minimum size for communications, fire alarm, sound system and security system 

rough-ins shall be 4" square, 3-1/2" deep unless otherwise noted.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on drawings.

B. Verify that mounting surfaces are ready to receive boxes. 

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

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

B. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where 
applicable, NECA 130, including mounting heights specified in those standards where mounting 
heights are not indicated. 

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70.

D. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using suitable 

supports and methods approved by the authority having jurisdiction.
2. Provide independent support from building structure except for cast metal boxes (other 

than boxes used for fixture support) supported by threaded conduit connections in 
accordance with NFPA 70. Do not provide support from piping, ductwork, or other systems.

E. Install boxes plumb and level.

F. Flush-Mounted Boxes:
1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so 

that front edge of box or associated raised cover is not set back from finished surface more 
than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or associated 
raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile, 
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the 
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edge of the box.

G. Install boxes as required to preserve insulation integrity.

H. Install permanent barrier between ganged wiring devices when voltage between adjacent devices 
exceeds 300 V.

I. Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 8400.

J. Close unused box openings.

K. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment 
installed or designated for future use.

L. Provide grounding and bonding in accordance with Section 26 0526.

3.03 CLEANING

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

END OF SECTION
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical identification requirements.

B. Identification nameplates and labels.

C. Wire and cable markers.

D. Voltage markers.

E. Warning signs and labels.

F. Field-painted identification of conduit.

1.02 RELATED REQUIREMENTS

A. Section 09 9000 - Painting and Coating.

B. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for power 
conductors and cables 600 V and less; vinyl color coding electrical tape.

C. Section 26 2726 - Wiring Devices:  Device and wallplate finishes; factory pre-marked wallplates.

1.03 REFERENCE STANDARDS

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2007.

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2007.

C. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements.

D. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide catalog data for nameplates, labels, and markers.

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by 
product testing agency.  Include instructions for storage, handling, protection, examination, 
preparation and installation of product.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2  PRODUCTS

2.01 IDENTIFICATION REQUIREMENTS

A. 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) Identify power source and circuit number. Include location when not within sight 
of equipment.

2) Use typewritten circuit directory to identify load(s) served for panelboards with a 
door. Identify spares and spaces using pencil.
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3) For power panelboards without a door, use identification nameplate to identify 
load(s) served for each branch device. Do not identify spares and spaces.

b. Transformers:
1) Identify kVA rating.

2. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards for 
electrical equipment, such as switchboards, panelboards, industrial control panels, meter 
socket enclosures, and motor control centers that are likely to require examination, 
adjustment, servicing, or maintenance while energized.
a. Minimum Size:  3.5 by 5 inches.
b. Legend:  Include orange header that reads "WARNING", followed by the word 

message "Arc Flash and Shock Hazard; Appropriate PPE Required; Do not operate 
controls or open covers without appropriate personal protection equipment; Failure to 
comply may result in injury or death; Refer to NFPA 70E for minimum PPE 
requirements" or approved equivalent.

B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 0519.
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.

C. Identification for Devices:
1. Wiring Device and Wallplate Finishes:  Comply with Section 26 2726.
2. Use identification label or engraved wallplate to identify serving branch circuit for all 

receptacles.

2.02 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Materials:

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

a. Brady Corporation:  www.bradyid.com.
b. Brother International Corporation:  www.brother-usa.com.
c. Panduit Corp:  www.panduit.com.

2. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and 
abrasion resistant.

3. 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. Equipment designation or other approved description.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:

a. Equipment Designation:  1/2 inch.
5. Color:
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a. Normal Power System:  White text on black background.

D. Format for Receptacle Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Power source and circuit number or other designation indicated.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on clear background.

E. Nameplates:  Engraved three-layer laminated plastic, black letters on white background.

F. Labels:  Embossed adhesive tape, with 3/16 inch white letters on black background.  Use only 
for identification of individual wall switches and receptacles, control device stations.

2.03 WIRE AND CABLE MARKERS

A. Manufacturers:
1. Brady Corporation:  www.bradyid.com.
2. HellermannTyton:  www.hellermanntyton.com.
3. Panduit Corp:  www.panduit.com.

B. Markers for 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.

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.

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.

H. Description:  Vinyl cloth type self-adhesive wire markers.

2.04 WARNING SIGNS AND LABELS

A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

B. Warning Signs:
1. Materials:
2. Minimum Size:  7 by 10 inches unless otherwise indicated.

C. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester, or 

self-adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced 
using materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories 
recommended by label manufacturer. 

3. Minimum Size:  2 by 4 inches unless otherwise indicated.

PART 3  EXECUTION

3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.

B. Degrease and clean surfaces to receive nameplates and labels.

3.02 INSTALLATION
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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. Conductors and Cables:  Legible from the point of access.
8. Devices:  Outside face of cover. 

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 self-adhesive backing, or epoxy cement.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or 
wrinkles and edges properly sealed.

F. Mark all handwritten text, where permitted, to be neat and legible.

3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs of 
improper adhesion.

END OF SECTION
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SECTION 260920 - ELECTRIC SUBMETERING

SECTION 1 - SUMMARY

1.01 E-Mon Class 5000 Smart Meter Advanced kWh/Demand Meters with communication

1.02 This section includes electronic sub-metering, multiple meter unit cabinets, building 
management interface and tenant billing software equipment.

A. B. Advanced meter 4-line LCD display including:

B. 1. kWh

C. 2. Power factor per phase

D. 3. Amps per Phase

E. 4. kW demand (with peak date & Time)

F. 5. Real-time load in kW

G. 6. Volts per phase

H. 7. On-board set-up option for:

I. a. IP address

1.03 Meter date/time

A. ID codes for EZ7, Modbus and BACnet

1.04 Enclosures as indicated on drawings

A. Outdoor NEMA 4X polycarbonate enclosure (standard) with padlocking hasp & mounting flanges 
for indoor/outdoor installation (stand-alone) with one 1 1/16" KO on bottom of enclosure.

B. 0-2 volt output split-core current sensors provide enhanced safety during installation and testing
1. Current sensors allow remote mounting up to 500 feet from meter without power interruption.

C. Onboard installation diagnostics provide verification of correct system installation.

D. Meters and current sensors comply with Michigan Public Service Commission Rider 4.

E. Built-in RS-485 communications capability supports the following connection configurations (or 
combinations not to exceed 52 devices per channel):
1. Cabling can be either daisy-chain or star configuration, 3-conductor, 18-22 AWG, up to 

4,000 cable feet total per channel.

F. RS-485 Protocol will include
1. BACnet MS/TP (RS-485 Port)
2. E-Mon Energy EZ7 (Ethernet Port)

G. Meter will record kWh and kVARh delivered, kWh and kVARh received in first 4 channels. Data 
stored in 15-min. intervals for up to 72 days or 5-minute intervals for up to 24 days. Maintains 
interval data storage in a first-in, first -out format.

H. Meter must be compatible with E-Mon Energy Software via EZ7 protocol for automatic meter 
reading, billing and profiling of interval energy data.

I. Meter voltage configuration as indicated on drawings.
1. Meter will be designed for use on 3-phase, 3-wire (delta) and 3-phase, 4-wire (wye) circuits.

SECTION 2 - EQUIPMENT

2.01 Meter standards
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A. Meter will be UL/CUL Listed.

B. Meter will be certified by an independent test lab to ANSI C12.20 national accuracy standards. 
(+/- 0.2% from 1% to 100% of rated load).

C. 3. Meter will be MV-90 Compatible EZ7 only.

2.02 SMART METER SPECIFICATIONS

A. Meter shall be fully electronic with 4-line by 20 character backlit LCD display showing kWh, kW 
demand (with peak date and time), power factor per phase, real-time load in kW Amps, per 
phase and Volts per phase.

B. Meter shall utilize 0-2 volt AC output current sensors to allow paralleling and/or mounting up to 
500 feet from meter. Sensors shall be split-core configuration to allow installation without 
disconnecting cabling, etc. Sensors shall be available from 100 amp to 3200 amp.

C. Meter shall be field programmable for IP address, meter date/time and ID code for 
communication options.

D. Meter shall provide current sensor installation diagnostics indicator, phase error indicator and 
phase angle diagnostics on display.

E. Meter enclosures as indicated on drawings
1. Meter shall be enclosed in a NEMA 4X polycarbonate enclosure.
2. Meter shall provide non-volatile memory to maintain reading during power outages.
3. Meter shall store interval data for kWh and kVARh for up to 72 days in first-in first-out 

format (Standard EX-7 firmware).

F. Meter will be capable of daisy-chain or star connection using RS-485 communications in 
combinations of Class 5000 and IDR's not to exceed 52 devices.

G. Cabling shall be through terminal block (3-conductor), 18-26 AWG, up to 4,000 feet of cable.

H. 4,000 cable feet total.

I. Meter shall be available with the following communication protocols E-Mon

2.03 Energy software for reading:

A. E-Mon Energy EZ7 (Ethernet)

B. BACnet MS/TP (RS-485 Port)

C. Third-party EMS/BMS/BAS system and system integration by others.

D. Meter works as a master device on BACnet MS/TP.

E. Meter shall provide optional 5th and 6th channel for logging inputs from third-party metering 
devices (gas, water, BTU, etc.). Both channels provide interval data logging that con be read via 
E-Mon Energy software and Modbus.

2.04 IDR (Interval Data Recorder) Specifications

A. Reads and records up to 8 or 16 meters as indicated on drawings.

B. External meter input (water, gas, BTU, etc.) available with IDR-ST models.

C. RS-485 communications capability supports up to 52 Class 5000 meters and/or IDR's via 
4-conductor cable (up to 4000 feet total 24-26 AWG). Cabling can be either "daisy-chain" or 
"star" configuration or any combination thereof.

D. Internal data storage - 36 days of 15-minute intervals. Maintains last 36 days of data.
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E. Selectable baud rate up to 19200 bps.

F. Standard IDRs do not require a separate power source the power is supplied by E-Mon D-mon 
meters. 

G. IDR-ST models require a separate 120V power source (included with IDR-ST models).

H. Maintains data in case of power failure.

END OF SECTION
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SECTION 260923 - LIGHTING CONTROL DEVICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Digital Wall Box time switches.

B. Occupancy sensors.

1.02 RELATED REQUIREMENTS

A. Section 26 09 43 - Network Lighting Controls.

B. Section 26 2726 - Wiring Devices for wall-box dimmers and line voltage light switches.

C. Section 01 6000 - Product Requirements:  Fundamental product requirements, substitutions and 
product options, delivery, storage, and handling.

D. Section 01 7000 - Execution Requirements:  Examination, preparation, and general installation 
procedures; preinstallation meetings; cutting and patching; cleaning and protection; starting of 
systems; demonstration and instruction; closeout procedures except payment procedures; 
requirements for alterations work.

E. Section 01 7800 - Closeout Submittals:  Project record documents, operation and maintenance 
(O&M) data, warranties and bonds.

F. Section 01 7900 - Demonstration and Training:  Detailed requirements.

1.03 REFERENCE STANDARDS

A. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2008.

B. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product data: For each type of product indicated.

C. Shop Drawings: Show installation details for occupancy and light-level sensors.
1. Interconnection diagrams showing field installed wiring.

D. Field quality-control test reports.

E. Operation and Maintenance Data: For each type of product to include in emergency, operation, 
and maintenance manuals.

1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Perform design under direct supervision of a Professional Engineer 
experienced in design of this type of work and licensed in Detroit, MI.

B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this 
section, with not less than three years of documented experience.

C. Testing Agency Qualifications:  Independent firm specializing in performing testing and 
inspections of the type specified in this section.

1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
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B. Correct defective Work within a One year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.01 DIGITAL WALL BOX TIME SWITCHES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Intermatic, Inc.
2. Leviton Manufacturing Co., Inc.
3. TORK.
4. Watt Stopper
5. Lithonia Lighting, Inc.
6. Lightolier Controls; a Philips Company

B. Electronic, Solid-state programmable units with alphanumaric display.

C. Time-out setting range from 5 minutes to 12 hours.

D. Electroluminescent back-lit LCD shows time countdown.

E. Blink warn 1 minute prior to time-out.

F. 120/230/277 VAC, 60 Hz.

G. 0-1200W electronic ballast load rating.

2.02 OCCUPANCY SENSORS

A. Manufacturers: Subject to compliance with requirements, occupancy sensors shall be provided 
by the manufacturer of the light fixture or by the manufacturer of the lighting control panel.

B. General Description: Wall-or ceiling mounting, solid state units with seperate relay unit.
1. Operation: Unless otherwise indicated, turn lights on when covered area is occupied and off 

when unoccupied; with a time delay for turning lights off, manually adjustable for aminimum 
range of 1 to 30 minutes. Set all sensors to a fixed 20-minute time delay.

2. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A. 
Sensor shall be powered from the relay unit.

3. Relay unit: Dry contacts rated for 20A ballast load at 120 and 277 V ac, for 13A tungsten at 
120 Vac, and for 1 hp at 120 Vac. Power supply to sensor shall be 24 V dc, 150 mA, class 
2 power source as defined by NFPA 70.

4. Indicator: LED's to show when motion is being detected during testing and normal operation 
of the sensor.

5. Bypass Switch: Override the on function in case of sensor failure.

C. Dual-Technology Type: Ceiling or wall mounted as indicated; detect occupancy by using a 
combination of PIR (Passive Infrared) and ultrasonic detection methods in area of coverage. 
Particular technology or combination of technologies that controls on/off functions shall be 
selectable in the field by operating controls on the unit.
1. Sensor specifications: Exact motion coverage area, sensor style and mounting type shall 

be selected by manufacturer to insure proper operation. manufacturer shall submitt floor 
plans showing sensor location, quantity and style for approval.

PART 3  EXECUTION

3.01 SENSOR INSTALLATION

A. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas 
indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

3.02 WIRING INSTALLTION
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A. Wiring method: Comply with division 26 section " Low Voltage Electrical Power Conductors and 
Cables" Minimum conduit  size shall be 1/2 inch.

B. Wiring within enclosures: Comlpy with NECA 1. Seperate power-limited and non-power limited 
conductors according to conductor manufacturer's written instructions.

C. Size conductors according to lighting control device manufacturer's written instructions, unless 
otherwise indicated.

D. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in 
junction, pull, and outlet boxes; terminal cabinets, and equipment enclosures.

3.03 IDENTIFICATION

A. Identify components, power and control wiring according to Division 26 Section " Identification for 
Electrical System."
1. Identify controlled circuits in lighting contactors.
2. Identify circuits or luminares controlled by photoelectric and occupancy sensors at each 

sensor.

B. Label time switches and contactors with a unique designation.

3.04 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of substantial completion, 
provide on-site assistance in adjusting sensors to suit occupied conditions. Provide up to two 
visits to project during other-than normal occupancy hours for this purpose.

3.05 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Perform the following field tests and inspections and prepare test reports:
1. After installing time switches and sensors, and after electrical circuiting has been 

energized, adjust and test for compliance with requirements.
2. Operational test: Verify operation of each lighting control device, and adjust time delays.

C. Lighting control devices that fail tests and inspections are defective and shall be replaced.

3.06 SYSTEM STARTUP

A. Provide manufacturer's field representative to perform systems startup.

B. Prepare and start equipment and systems in accordance with manufacturers' instructions and 
recommendations.

C. Adjust for proper operation within manufacturer's published tolerances.

END OF SECTION
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SECTION 262200 - LOW-VOLTAGE TRANSFORMERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General purpose transformers.

B. K-factor transformers rated for nonlinear loads.

1.02 RELATED REQUIREMENTS

A. Section 26 0526 - Grounding and Bonding for Electrical Systems.

B. Section 26 0553 - Identification for Electrical Systems: Identification products and requirements.

C. Section 26 2416 - Panelboards.

1.03 REFERENCE STANDARDS

A. IEEE C57.94 - Recommended Practice for Installation, Application, Operation, and Maintenance 
of Dry-Type General Purpose Distribution and Power Transformers; 1982 (R2006).

B. IEEE C57.96 - Guide for Loading Dry-Type Distribution and Power Transformers; 1999 (R2004).

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

D. NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers; 2009.

E. NEMA ST 20 - Dry-Type Transformers for General Applications; National Electrical 
Manufacturers Association; 1992 (R1997).

F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008

G. NEMA TP 1 - Guide for Determining Energy Efficiency for Distribution Transformers; 2002.

H. NEMA TP 2 - Standard Test Method for Measuring the Energy Consumption of Distribution 
Transformers; 2005.

I. NEMA TP 3 - Standard for the Labeling of Distribution Transformer Efficiency; 2000.

J. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 
and Systems; International Electrical Testing Association; 2009.

K. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements.

L. UL 506 - Standard for Specialty Transformers; Current Edition, Including All Revisions.

M. UL 1561 - Standard for Dry-Type General Purpose and Power Transformers; Current Edition, 
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate the work with placement of support framing and anchors required for 
mounting of transformers.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
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1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or 
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle in accordance with manufacturer's written instructions.  Lift only with lugs provided for 
the purpose.  Handle carefully to avoid damage to transformer internal components, enclosure, 
and finish.

1.08 FIELD CONDITIONS

A. Ambient Temperature: Do not exceed 86 degrees F average or 104 degrees F maximum 
measured during any 24 hour period during and after installation of transformers.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Siemens Industry, Inc:  www.sea.siemens.com.

B. Eaton Corporation; Cutler-Hammer Products; :  www.eaton.com.

C. General Electric Company; :  www.geindustrial.com.

D. Schneider Electric; Square D Products; :  www.schneider-electric.us.

E. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 ALL TRANSFORMERS

A. Description:  Factory-assembled, dry type transformers for 60 Hz operation designed and 
manufactured in accordance with NEMA ST 20 and listed and labeled by Underwriters 
Laboratories Inc. as suitable for the purpose specified and indicated.

B. Unless noted otherwise, transformer ratings indicated are for continuous loading according to 
IEEE C57.96 under the following service conditions: 
1. Altitude:  Less than 3,300 feet.
2. Ambient Temperature: Not exceeding 86 degrees F average or 104 degrees F maximum 

measured during any 24 hour period.

C. Core:  High grade, non-aging silicon steel with high magnetic permeability and low hysteresis 
and eddy current losses. Keep magnetic flux densities substantially below saturation point, even 
at 10 percent primary overvoltage. Tightly clamp core laminations to prevent plate movement 
and maintain consistent pressure throughout core length.

D. Impregnate core and coil assembly with non-hydroscopic thermo-setting varnish to effectively 
seal out moisture and other contaminants. 

E. Basic Impulse Level:  10 kV.

F. Ground core and coil assembly to enclosure by means of a visible flexible copper grounding 
strap.

G. Isolate core and coil from enclosure using vibration-absorbing mounts.

H. Nameplate:  Include transformer connection data, ratings, wiring diagrams, and overload 
capacity based on rated winding temperature rise.

2.03 GENERAL PURPOSE TRANSFORMERS

A. Description:  Self-cooled, two winding transformers listed and labeled as complying with UL 506 
or UL 1561; ratings as indicated on the drawings.

B. Primary Voltage:  480 volts delta, 3 phase.
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C. Secondary Voltage:  208Y/120 volts, 3 phase.

D. Insulation System and Allowable Average Winding Temperature Rise:
1. Less than 15 kVA:  Class 185 degrees C insulation system with 115 degrees C average 

winding temperature rise.
2. 15 kVA and Larger:  Class 220 degrees C insulation system with 150 degrees C average 

winding temperature rise.

E. Coil Conductors:  Continuous aluminum windings with terminations brazed or welded.

F. Winding Taps:  As specified in NEMA ST 20.

G. Energy Efficiency:  Standard efficiency complying with NEMA TP 1.
1. Test efficiency according to NEMA TP 2.
2. Label transformer according to NEMA TP 3. 

H. Sound Levels:  Standard sound levels complying with NEMA ST 20.

I. Mounting Provisions:
1. Less than 15 kVA:  Suitable for wall mounting.
2. 15 kVA through 75 kVA:  Suitable for wall, floor, or trapeze mounting.
3. Larger than 75 kVA:  Suitable for floor mounting.

J. Transformer Enclosure:  Comply with NEMA ST 20.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following 

installation locations:
2. Construction:  Heavy gage steel.

a. Less than 15 kVA:  Totally enclosed, non-ventilated.
b. 15 kVA and Larger:  Ventilated.

3. Finish:  Manufacturer's standard grey, suitable for outdoor installations.
4. Provide lifting eyes or brackets.

2.04 K-FACTOR TRANSFORMERS RATED FOR NONLINEAR LOADS

A. Description:  Self-cooled, two winding transformers listed and labeled as complying with UL 
1561, and designed to supply nonlinear loads to the degree designated by the UL defined 
K-factor; ratings as indicated on the drawings. 

B. K-factor Rating:  K-4, or higher.

C. Insulation System and Allowable Average Winding Temperature Rise:  Class 220 degrees C 
insulation system with 150 degrees C average winding temperature rise.

D. Coil Conductors:  Continuous aluminum windings with terminations brazed or welded. Individually 
insulate secondary conductors and arrange to minimize hysteresis and eddy current losses at 
harmonic frequencies. Size secondary neutral conductor at twice the secondary phase 
conductor ampacity.

E. Winding Taps:  Two 2.5 percent full capacity primary taps above and four 2.5 percent full 
capacity primary taps below rated voltage.

F. Neutral Bus:  Sized to accommodate twice the rated secondary current.

G. Energy Efficiency:  Standard efficiency complying with NEMA TP 1.
1. Test efficiency according to NEMA TP 2.
2. Label transformer according to NEMA TP 3. 

H. Sound Levels:  Standard sound levels complying with NEMA ST 20.

I. Mounting Provisions:
1. Up to 75 kVA:  Suitable for wall, floor, or trapeze mounting.

State of Michigan
.gov
719 Griswold St.

2012108 Bids and Permit
February 7, 2013

Strategic Energy Solutions, Inc. LOW-VOLTAGE TRANSFORMERS 26 2200 - 3 



2. Larger than 75 kVA:  Suitable for floor mounting.

J. Transformer Enclosure:  Comply with NEMA ST 20.
1. Environment Type per NEMA 250:  Unless otherwise indicated, as specified for the 

following installation locations:
2. Construction:  Heavy gage steel, ventilated.
3. Finish:  Manufacturer's standard grey, suitable for outdoor installations.
4. Provide lifting eyes or brackets.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that suitable support frames and anchors are installed where required and that mounting 
surfaces are ready to receive transformers. 

C. Perform pre-installation tests and inspections on transformers per manufacturer's instructions 
and as specified in NECA 409. Correct deficiencies prior to installation.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Perform work in a neat and workmanlike manner in accordance with NECA 1.

B. Install transformers in accordance with manufacturer's instructions.

C. Install transformers in accordance with NECA 409 and IEEE C57.94.

D. Use flexible conduit, under the provisions of Section 26 0534, 2 feet minimum length, for 
connections to transformer case.  Make conduit connections to side panel of enclosure.

E. Arrange equipment to provide minimum clearances as specified on transformer nameplate and in 
accordance with manufacturer's instructions and NFPA 70.

F. Provide grounding and bonding in accordance with Section 26 0526.

G. Remove shipping braces and adjust bolts that attach the core and coil mounting bracket to the 
enclosure according to manufacturer's recommendations in order to reduce audible noise 
transmission.

H. Where not factory-installed, install lugs sized as required for termination of conductors as shown 
on the drawings.

3.03 FIELD QUALITY CONTROL

A. Perform field inspection, testing, and adjusting in accordance with Section 01 4000.

B. Inspect and test in accordance with NETA STD ATS, except Section 4. 

3.04 ADJUSTING

A. Measure primary and secondary voltages and make appropriate tap adjustments.

B. Adjust tightness of mechanical and electrical connections to manufacturer's recommended 
torque settings.

3.05 CLEANING

A. Clean dirt and debris from transformer components according to manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.
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END OF SECTION
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SECTION 262416 - PANELBOARDS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Power distribution panelboards.

B. Overcurrent protective devices for panelboards.

1.02 RELATED REQUIREMENTS

A. Section 26 0526 - Grounding and Bonding for Electrical Systems.

B. Section 26 0529 - Hangers and Supports for Electrical Systems.

C. Section 26 0553 - Identification for Electrical Systems:  Identification products and requirements.

D. Section 26 2813 - Fuses:  Fuses for fusible switches and spare fuse cabinets.

1.03 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal Specification; 
Revision D, 2006.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010.

C. NECA 407 - Standard for Installing and Maintaining Panelboards; National Electrical Contractors 
Association; 2009.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008.

E. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 
Maximum); National Electrical Manufacturers Association; 2001 (R2006).

F. NEMA PB 1 - Panelboards; National Electrical Manufacturers Association; 2011.

G. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of 
Panelboards Rated 600 Volts or Less; National Electrical Manufacturers Association; 2007.

H. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 
and Systems; International Electrical Testing Association; 2009.

I. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements.

J. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current 
Edition, Including All Revisions.

K. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 
Including All Revisions.

L. UL 67 - Panelboards; Current Edition, Including All Revisions.

M. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures; 
Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or 

other potential obstructions within the dedicated equipment spaces and working clearances 
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for electrical equipment required by NFPA 70.
2. Coordinate arrangement of electrical equipment with the dimensions and clearance 

requirements of the actual equipment to be installed.
3. Verify with manufacturer that conductor terminations are suitable for use with the 

conductors to be installed.
4. Notify Strategic Energy Solutions, Inc. of any conflicts with or deviations from the contract 

documents. Obtain direction before proceeding with work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity, 
overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry 
locations, conductor terminal information, and installed features and accessories.

C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use 
stipulated by product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product.

D. Project Record Documents:  Record actual installed locations of panelboards and actual 
installed circuiting arrangements.

E. Maintenance Data:  Include information on replacement parts and recommended maintenance 
procedures and intervals.

F. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Panelboard Keys:  Two of each different key.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Eaton Corporation; Cutler-Hammer Products:  www.eaton.com.

B. General Electric Company:  www.geindustrial.com.

C. Schneider Electric; Square D Products:  www.schneider-electric.us.

D. Siemens Energy & Automation, Inc..

2.02 ALL PANELBOARDS

A. Provide products listed and labeled by Underwriters Laboratories Inc. as suitable for the 
purpose  indicated.

B. Unless otherwise indicated, provide products suitable for continuous operation under the 
following service conditions: 
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.

C. Short Circuit Current Rating:
1. Provide panelboards with listed short circuit current rating not less than the available fault 
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current at the installed location as indicated on the drawings.

D. Mains:  Configure for top or bottom incoming feed as indicated or as required for the installation.

E. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.

F. Bussing:  Sized in accordance with UL 67 temperature rise requirements.
1. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for 

each feeder and branch circuit equipment grounding conductor.

G. Conductor Terminations:  Suitable for use with the conductors to be installed.

H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following 

installation locations:
2. Boxes:  Galvanized steel unless otherwise indicated.

a. Provide wiring gutters sized to accommodate the conductors to be installed.
3. Fronts:

a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
4. Lockable Doors:  All locks keyed alike unless otherwise indicated.

I. Future Provisions:  Prepare all unused spaces for future installation of devices including 
bussing, connectors, mounting hardware and all other required provisions.

2.03 POWER DISTRIBUTION PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, power and feeder distribution type, 
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and 
features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper 

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase and Neutral Bus Material:  Aluminum.
2. Ground Bus Material:  Aluminum.

D. Circuit Breakers:
1. Provide bolt-on type or plug-in type secured with locking mechanical restraints.

E. Enclosures:
1. Provide surface-mounted enclosures unless otherwise indicated.

2.04 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:
1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit 

breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 
where applicable; ratings, configurations, and features as indicated on the drawings.

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short 

circuit current rating indicated, but not less than:
b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than 

the short circuit current rating indicated.
3. Conductor Terminations:

a. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.
4. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that the ratings and configurations of the panelboards and associated components are 
consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive panelboards. 

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

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

B. Install panelboards securely, in a neat and workmanlike manner in accordance with NECA 1 
(general workmanship), NECA 407 (panelboards), and NEMA PB 1.1.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70.

D. Provide required supports in accordance with Section 26 0529.

E. Install panelboards plumb.

F. Mount panelboards such that the highest position of any operating handle for circuit breakers or 
switches does not exceed 79 inches above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 0526.

H. Install all field-installed branch devices, components, and accessories.

I. Provide filler plates to cover unused spaces in panelboards.

3.03 FIELD QUALITY CONTROL

A. Perform inspection, testing, and adjusting in accordance with Section 01 4000.

B. Inspect and test in accordance with NETA STD ATS, except Section 4.

C. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA STD ATS, Section 
7.6.1.1 for all main circuit breakers and circuit breakers larger than 100 amperes. Tests listed as 
optional are not required.

D. Correct deficiencies and replace damaged or defective panelboards or associated components.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended 
torque settings.

B. Adjust alignment of panelboard fronts.

3.05 CLEANING

A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's 
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 262726 - WIRING DEVICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wall switches.

B. Receptacles.

C. Wall plates.

D. Floor box service fittings.

E. Poke-through assemblies.

1.02 RELATED REQUIREMENTS

A. Section 26 0537 - Boxes.

B. Section 26 0553 - Identification for Electrical Systems:  Identification products and requirements.

1.03 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for; Federal Specification; 
Revision G, 2001.

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification); 
Federal Specification; Revision F, 1999.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010.

D. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical 
Manufacturers Association; 1999 (R 2005).

E. NEMA WD 6 - Wiring Device -- Dimensional Requirements; National Electrical Manufacturers 
Association; 2002 (R2008).

F. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements.

G. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.

H. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

I. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All 
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed 

under other sections or by others.
2. Coordinate wiring device ratings and configurations with the electrical requirements of 

actual equipment to be installed.
3. Coordinate the installation and preparation of uneven surfaces, such as split face block, to 

provide suitable surface for installation of wiring devices.
4. Coordinate the core drilling of holes for poke-through assemblies with the work covered 

under other sections.
5. Notify Strategic Energy Solutions, Inc. of any conflicts or deviations from the contract 

documents to obtain direction prior to proceeding with work.
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1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Hubbell Incorporated; :  www.hubbell-wiring.com.

B. Leviton Manufacturing Company, Inc; :  www.leviton.com.

C. Pass & Seymour, a brand of Legrand North America, Inc; :  www.legrand.us

2.02 ALL WIRING DEVICES

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose specified and indicated.

B. Finishes:
1. All Wiring Devices:  White with stainless steel wall plate unless otherwise indicated.

2.03 WALL SWITCHES

A. Manufacturers:
1. Hubbell Incorporated; :  www.hubbell-wiring.com.
2. Leviton Manufacturing Company, Inc; :  www.leviton.com.
3. Pass & Seymour, a brand of Legrand North America, Inc; :  www.legrand.us
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. All Wall Switches:  AC only, quiet operating, general-use snap switches with silver alloy 
contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as complying with UL 20 
and where applicable, FS W-S-896; types as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for 

back wiring with separate ground terminal screw.

C. Standard Wall Switches: Industrial specification grade, 20 A, 120/277 V with standard toggle 
type switch actuator and maintained contacts; single pole single throw, double pole single throw, 
three way, or four way as indicated on the drawings.

D. Wall Switches:  Heavy Duty, AC only general-use snap switch, complying with NEMA WD 6 and 
WD 1.
1. Body and Handle:  Ivory plastic with toggle handle.
2. Ratings:

a. Voltage:  120 - 277 volts, AC.
b. Current:  20 amperes.

2.04 RECEPTACLES

A. Manufacturers:
1. Hubbell Incorporated; :  www.hubbell-wiring.com.
2. Leviton Manufacturing Company, Inc; :  www.leviton.com.
3. Lutron Electronics Company, Inc; Designer Style: www.lutron.com.
4. Pass & Seymour, a brand of Legrand North America, Inc; :  www.legrand.us

B. All Receptacles:  Self-grounding, complying with NEMA WD 1 and NEMA WD 6, and listed as 
complying with UL 498, and where applicable, FS W-C-596; types as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for 
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back wiring with separate ground terminal screw.
2. NEMA configurations specified are according to NEMA WD 6.

2.05 WALL PLATES

A. Manufacturers:
1. Hubbell Incorporated; :  www.hubbell-wiring.com.
2. Leviton Manufacturing Company, Inc; :  www.leviton.com.
3. Lutron Electronics Company, Inc: www.lutron.com.
4. Pass & Seymour, a brand of Legrand North America, Inc; :  www.legrand.us

B. All Wall Plates:  Comply with UL 514D.
1. Configuration:  One piece cover as required for quantity and types of corresponding wiring 

devices.
2. Screws:  Metal with slotted heads finished to match wall plate finish.

2.06 FLOOR BOX SERVICE FITTINGS

A. Manufacturers:

B. Description:  Service fittings compatible with floor boxes provided under Section 26 0537 with all 
components, adapters, and trims required for complete installation.

2.07 POKE-THROUGH ASSEMBLIES

A. Description:  Assembly comprising floor service fitting, poke-through component, fire stops and 
smoke barriers, and junction box for conduit termination; fire rating listed to match fire rating of 
floor and suitable for floor thickness where installed.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 
properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that wall openings are neatly cut and will be completely covered by wall plates.

D. Verify that final surface finishes are complete, including painting.

E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices.

F. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where 
applicable, NECA 130, including mounting heights specified in those standards unless otherwise 
indicated. 

B. Coordinate locations of outlet boxes provided under Section 26 0537 as required for installation 
of wiring devices provided under this section.
1. Mounting Heights:  Unless otherwise indicated, as follows:

a. Wall Switches:  48 inches above finished floor.
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b. Wall Dimmers:  48 inches above finished floor.
c. Fan Speed Controllers:  48 inches above finished floor.
d. Receptacles:  18 inches above finished floor or 6 inches above counter.

2. Where multiple receptacles, wall switches, or wall dimmers are installed at the same 
location and at the same mounting height, gang devices together under a common wall 
plate.

C. Install wiring devices in accordance with manufacturer's instructions.

D. Install permanent barrier between ganged wiring devices when voltage between adjacent devices 
exceeds 300 V.

E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not 
connect more than one conductor to wiring device terminals.

F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and 
tightening to proper torque specified by the manufacturer. Where present, do not use push-in 
pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit equipment 
grounding conductor and to outlet box with bonding jumper.

H. Install wiring devices plumb and level with mounting yoke held rigidly in place. 

I. Install wall switches with OFF position down.

J. Install vertically mounted receptacles with grounding pole on top and horizontally mounted 
receptacles with grounding pole on left.

K. Install wall plates to fit completely flush to wall with no gaps and rough opening completely 
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or 
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this 
requirement.

L. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or 
designated for future use.

M. Install poke-through closure plugs in all unused core holes to maintain fire rating of floor.

3.04 FIELD QUALITY CONTROL

A. Perform field inspection, testing, and adjusting in accordance with Section 01 4000.

B. Inspect each wiring device for damage and defects.

C. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify 
proper operation.

D. Test each receptacle to verify operation and proper polarity.

E. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.05 ADJUSTING

A. Adjust devices and wall plates to be flush and level.

3.06 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match 
original factory finish.

END OF SECTION
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SECTION 262817 - ENCLOSED CIRCUIT BREAKERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Enclosed circuit breakers.

1.02 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal Specification; 
Revision D, 2006.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008.

D. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 
and Systems; International Electrical Testing Association; 2009.

E. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements.

F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current 
Edition, Including All Revisions.

G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 
Including All Revisions.

H. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures; 
Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  
1. Coordinate work with other trades.  Avoid placement of ductwork, piping, equipment, or 

other potential obstructions within dedicated equipment spaces and within working 
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the 
conductors to be installed.

4. Notify Strategic Energy Solutions, Inc. of any conflicts with or deviations from the contract 
documents. Obtain direction before proceeding with work.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or 
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to 
enclosed circuit breaker internal components, enclosure, and finish.
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PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Siemens Industry, Inc:  www.sea.siemens.com.

B. Eaton Corporation; Cutler-Hammer Products:  www.eaton.com.

C. General Electric Company:  www.geindustrial.com.

D. Schneider Electric; Square D Products:  www.schneider-electric.us.

2.02 ENCLOSED CIRCUIT BREAKERS

A. Description:  Units consisting of molded case circuit breakers individually mounted in enclosures.

B. Provide products listed and labeled by Underwriters Laboratories Inc. as suitable for the purpose 
indicated.

C. Unless otherwise indicated, provide products suitable for continuous operation under the 
following service conditions: 
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:  Between 23 degrees F and 104 degrees F.

D. Short Circuit Current Rating:

E. Conductor Terminations:  Suitable for use with the conductors to be installed.

F. Provide solidly bonded equipment ground bus in each enclosed circuit breaker, with a suitable 
lug for terminating each equipment grounding conductor.

G. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following 

installation locations:

H. Provide externally operable handle with means for locking in the OFF position.

2.03 MOLDED CASE CIRCUIT BREAKERS

A. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit 
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 where 
applicable; ratings, configurations, and features as indicated on the drawings.

B. Interrupting Capacity:
1. Provide circuit breakers with interrupting capacity as required to provide the short circuit 

current rating indicated, but not less than:
2. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than the 

short circuit current rating indicated.

C. Conductor Terminations:
1. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

D. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that the ratings of the enclosed circuit breakers are consistent with the indicated 
requirements.

C. Verify that mounting surfaces are ready to receive enclosed circuit breakers. 
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D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install enclosed circuit breakers where indicated, in accordance with manufacturer's instructions.

B. Install enclosed circuit breakers securely, in a neat and workmanlike manner in accordance with 
NECA 1.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70.

D. Provide required supports in accordance with Section 26 0529.

E. Install enclosed circuit breakers plumb.

F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed 
circuit breakers such that the highest position of the operating handle does not exceed 79 
inches above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 0526.

3.03 FIELD QUALITY CONTROL

A. Perform inspection, testing, and adjusting in accordance with Section 01 4000.

B. Inspect and test in accordance with manufacturer's instructions and NETA STD ATS, except 
Section 4.

C. Perform inspections and tests listed in NETA STD ATS, Section 7.6.1.1 for circuit breakers 
used for service entrance and for circuit breakers larger than 100 amperes. Tests listed as 
optional are not required.

D. Correct deficiencies and replace damaged or defective enclosed circuit breakers.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended 
torque settings.

3.05 CLEANING

A. Clean dirt and debris from circuit breaker enclosures and components according to 
manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 265100 - INTERIOR LIGHTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Interior luminaires.

B. Emergency lighting units.

C. Exit signs.

D. Ballasts.

E. Fluorescent emergency power supply units.

F. Lamps.

G. Luminaire accessories.

1.02 REFERENCE STANDARDS

A. ANSI C78.379 - American National Standard for Electric Lamps -- Reflector Lamps -- 
Classification of Beam Patterns; 2006.

B. ANSI C82.1 - American National Standard for Lamp Ballast - Line Frequency Fluorescent Lamp 
Ballast; 2004.

C. ANSI C82.4 - American National Standard for Ballasts for High-Intensity-Discharge and Low 
Pressure Sodium Lamps (Multiple-Supply Type); 2002.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010.

E. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; National 
Electrical Contractors Association; 2006.

F. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; National Electrical 
Contractors Association; 2006.

G. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements.

H. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures; National Fire 
Protection Association; 2012.

I. UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.

J. UL 1598 - Luminaires; Current Edition, Including All Revisions.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including 
detailed information on luminaire construction, dimensions, ratings, finishes, mounting 
requirements, listings, service conditions, photometric performance, installed accessories, and 
ceiling compatibility; include model number nomenclature clearly marked with all proposed 
features.

C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use 
stipulated by product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product.
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D. Ballast product specification sheet from manufacturer.

1.04 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70 and NFPA 101.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience.

1.05 COORDINATION

A. Coordinate layout and installation of lighting fixtures and suspension system with other 
construction that penetrates ceilings or is supported by them, including HVAC equipment, 
fire-suppression system, and partition assemblies.

1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Provide two year manufacturer warranty for all linear fluorescent ballasts.

C. Provide five year pro-rata warranty for batteries for emergency lighting units.

D. Provide ten year pro-rata warranty for batteries for self-powered exit signs.

E. Provide three year full warranty for fluorescent emergency power supply units.

1.07 EXTRA MATERIALS

A. See Section 01 6000 - Product Requirements, for additional provisions.

B. Furnish two of each plastic lens type.

C. Furnish ten replacement lamps for each lamp type.

D. Furnish two of each ballast type.

E. Furnish two of each emergency battery type.

PART 2  PRODUCTS

3.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.

3.02 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70 and NFPA 101.

B. Provide products that are listed and labeled as complying with UL 1598, where applicable.

C. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose specified and indicated.

D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets, 
ballasts, reflectors, lenses, housings and other components required to position, energize and 
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating 
system.

F. Provide products suitable to withstand normal handling, installation, and service without any 
damage, distortion, corrosion, fading, discoloring, etc.
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3.03 EMERGENCY LIGHTING UNITS

A. Description:  Emergency lighting units complying with NFPA 101 and all applicable state and 
local codes, and listed and labeled as complying with UL 924.

B. Operation:  Upon interruption of normal power source or brownout condition exceeding 20 
percent voltage drop from nominal, solid-state control automatically switches connected lamps 
to integral battery power for minimum of 90 minutes of rated emergency illumination, and 
automatically recharges battery upon restoration of normal power source.

C. Battery:
1. Sealed maintenance-free nickel cadmium unless otherwise indicated.
2. Size battery to supply all connected lamps, including emergency remote heads where 

indicated.

D. Diagnostics:  Provide power status indicator light and accessible integral test switch to manually 
activate emergency operation.

E. Provide low-voltage disconnect to prevent battery damage from deep discharge.

3.04 EXIT SIGNS

A. All Exit Signs:  Internally illuminated with LEDs unless otherwise indicated; complying with 
NFPA 101 and all applicable state and local codes, and listed and labeled as complying with UL 
924.
1. Number of Faces:  Single or double as indicated or as required for the installed location.
2. Directional Arrows:  As indicated or as required for the installed location.

3.05 BALLASTS

A. Manufacturers:
1. General Electric Company/GE Lighting; :  www.gelighting.com.
2. Osram Sylvania; :  www.sylvania.com.
3. Philips Lighting Electronics/Advance; :  www.advance.philips.com.

B. All Ballasts:
1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal 

and state ballast efficiency/efficacy standards.

3.06 FLUORESCENT EMERGENCY POWER SUPPLY UNITS

A. Manufacturers:
1. Iota Engineering, LLC; :  www.iotaengineering.com.
2. Lithonia Lighting; :  www.lithonia.com.
3. Philips Emergency Lighting/Bodine; :  www.bodine.com.

B. Description:  Self-contained fluorescent emergency power supply units suitable for use with 
indicated luminaires, complying with NFPA 101 and all applicable state and local codes, and 
listed and labeled as complying with UL 924.

C. Compatibility:
1. Ballasts:  Compatible with electronic, standard magnetic, energy saving, and dimming AC 

ballasts, including those with end of lamp life shutdown circuits.
2. Lamps:  Compatible with low-mercury lamps.

D. Operation:  Upon interruption of normal power source, solid-state control automatically switches 
connected lamp(s) to the fluorescent emergency power supply for minimum of 90 minutes of 
rated emergency illumination, and automatically recharges battery upon restoration of normal 
power source.

State of Michigan
.gov
719 Griswold St.

2012108 Bids and Permit
February 7, 2013

Strategic Energy Solutions, Inc. INTERIOR LIGHTING 26 5100 - 3 



E. Diagnostics:  Provide accessible and visible multi-chromatic combination test switch/indicator 
light to display charge, test, and diagnostic status and to manually activate emergency 
operation.

3.07 LAMPS

A. Manufacturers:
1. General Electric Company/GE Lighting; :  www.gelighting.com.
2. Osram Sylvania; :  www.sylvania.com.
3. Philips Lighting Company; :  www.lighting.philips.com.

B. All Lamps:
1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.
2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not 

specified, provide lamps per luminaire manufacturer's recommendations.
3. Minimum Efficiency:  Provide lamps complying with all current applicable federal and state 

lamp efficiency standards.
4. Color Temperature Consistency:  Unless otherwise indicated, for each type of lamp furnish 

products which are consistent in perceived color temperature. Replace lamps that are 
determined by the Strategic Energy Solutions, Inc. to be inconsistent in perceived color 
temperature.

C. Compact Fluorescent Lamps:  Wattage and bulb type as indicated, with base type as required 
for luminaire.
1. Low Mercury Content:  Provide lamps that pass the EPA Toxicity Characteristic Leaching 

Procedure (TCLP) test for characteristic hazardous waste.
2. Correlated Color Temperature (CCT):  3,500 K unless otherwise indicated.
3. Color Rendering Index (CRI):  Not less than 80.
4. Average Rated Life:  Not less than 10,000 hours for an operating cycle of three hours per 

start.

D. Linear Fluorescent Lamps:  Wattage and bulb type as indicated, with base type as required for 
luminaire.
1. Low Mercury Content:  Provide lamps that pass the EPA Toxicity Characteristic Leaching 

Procedure (TCLP) test for characteristic hazardous waste.
2. T8 Linear Fluorescent Lamps:

a. Correlated Color Temperature (CCT):  3,500 K unless otherwise indicated.
b. Color Rendering Index (CRI):  Not less than 80.
c. Average Rated Life:  Not less than 20,000 hours for an operating cycle of three hours 

per start.

3.08 ACCESSORIES

A. Stems for Suspended Luminaires:  Steel tubing, minimum 1/2" size, factory finished to match 
luminaire or field-painted as directed.

B. Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-painted 
as directed.

C. Provide accessory plaster frames for luminaires recessed in plaster ceilings.

PART 3  EXECUTION

4.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 
properly sized to accommodate conductors in accordance with NFPA 70.
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C. Verify that suitable support frames are installed where required.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 
luminaires.

E. Verify that conditions are satisfactory for installation prior to starting work.

4.02 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 26 0537 as required for installation 
of luminaires provided under this section.

B. Install products according to manufacturer's instructions.

C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general 
workmanship), NECA 500 (commercial lighting), and NECA 502 (industrial lighting).

D. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

E. Suspended Ceiling Mounted Luminaires:
1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support 

system is certified as suitable to do so.
3. Secure lay-in luminaires to ceiling support channels using listed safety clips at four corners.
4. See appropriate Division 9 section where suspended grid ceiling is specified for additional 

requirements.

F. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.

G. Suspended Luminaires:
1. Install using the suspension method indicated, with support lengths and accessories as 

required for specified mounting height.
2. Unless otherwise indicated, support pendants from swivel hangers.

H. Install accessories furnished with each luminaire.

I. Bond products and metal accessories to branch circuit equipment grounding conductor.

J. Emergency Lighting Units:
1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding 

normal lighting in same room or area. Bypass local switches, contactors, or other lighting 
controls.

K. Exit Signs:
1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding 

normal lighting in same room or area. Bypass local switches, contactors, or other lighting 
controls.

L. Fluorescent Emergency Power Supply Units:

M. Install lamps in each luminaire.

4.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Operate each luminaire after installation and connection to verify proper operation.

D. Test self-powered exit signs, emergency lighting units, and fluorescent emergency power supply 
units to verify proper operation upon loss of normal power supply. 
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E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or 
replace excessively noisy ballasts as determined by Strategic Energy Solutions, Inc..

4.04 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as directed 
by Strategic Energy Solutions, Inc.. Secure locking fittings in place.

B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of 
egress path as required or as directed by Strategic Energy Solutions, Inc. or authority having 
jurisdiction.

C. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly 
designate egress path as directed by Strategic Energy Solutions, Inc. or authority having 
jurisdiction.

4.05 CLEANING

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting), and 
manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and 
restore finishes to match original factory finish.

4.06 CLOSEOUT ACTIVITIES

A. Just prior to Substantial Completion, replace all lamps that have failed.

4.07 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

4.08 ATTACHMENTS

A. Luminaire schedule.

END OF SECTION
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SECTION 265701 - OCCUPANCY SENSORS AND INDOOR PHOTOCELLS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wall Switch Sensors - Small Areas

B. Wall Switch Sensors - Large Areas

C. Low Voltage Occupancy Sensors

D. Ultrasonic Occupancy Sensors

E. Dual Technology Occupancy Sensors

F. Power Packs

1.02 RELATED SECTIONS

A. Section 26 5100 Interior Luminaires

1.03 REFERENCES

A. ANSI/ASHREA/IESNA Standard 90.1-1999

B. NFPA 70 - National Electrical Code; National Fire Protection Association; 2002.

C. IEEE Std 2000.1-1998

D. UL 916 Energy Management Equipment

1.04 SYSTEM DESCRIPTION

A. The objective of this section is to ensure the proper installation of the occupancy sensor based 
lighting control system and/or daylight harvesting system so that lighting is controlled 
automatically after reasonable time delay when a room or area is vacated by the last person to 
occupy said room or area or natural lighting conditions change.

B. The occupancy sensor based lighting control and/or daylight harvesting system shall 
accommodate all conditions of space utilization and all irregular work hours and habits.

1.05 WORK INCLUDED

A. Contractor's work to include all labor, materials, tools, appliances, control hardware, sensor, 
wire, junction boxes and equipment necessary for and incidental to the delivery, installation and 
furnishing of a completely operational occupancy sensor lighting control system, as described 
herein.

B. Contractor/Supplier shall examine all general specification provisions and drawings for related 
electrical work required as work under Division 16.

C. Contractor shall coordinate all work described in this section with all other applicable plans and 
specifications, including but not limited to wiring, conduit, fixtures, HVAC systems and building 
management systems.

1.06 SUBMITTALS

A. Product Data:  Provide dimensions, ratings, and performance data.

B. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use 
stipulated by product testing agency specified under Quality Assurance.  Include instructions for 
storage, handling, protection, examination, preparation, and installation of product.

C. Submit a lighting plan clearly marked by manufacturer showing proper product, location and 
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orientation of each sensor.

D. Submit any interconnection diagrams per major subsystem showing proper wiring.

E. Catalog sheets must clearly state any load restrictions when used with electronic ballasts.

F. Operation and Maintenance Data:  Instructions for each product.

G. Certificates:  Certify that products of this section meet or exceed specified requirements.

H. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in owner's 
name and registered with manufacturer.

1.07 QUALITY ASSURANCE

A. Products supplied shall be from a single manufacturer that has been continuously involved in 
manufacturing of occupancy sensors for a minimum of five (5) years. Mixing of manufacturers 
shall not be allowed.

B. All components shall be U.L. listed, offer a five (5) year warranty and meet all state and local 
applicable code requirements.

C. Products shall be manufactured by an ISO 9002 certified manufacturing facility and shall have a 
defect rate of less than 1/3 of 1%.

D. Wall switch products must be capable of withstanding the effects of inrush current. Submittals 
shall clearly indicate the method used.

1.08 WARRANTY

A. Contractor shall warrant all equipment furnished in accordance to this specification to be 
undamaged, free of defects in materials and workmanship, and in conformance with the 
specifications for a period of not less than 5 years. 

B.  The suppliers obligation shall include repair or replacement, and testing without charge to the 
owner, all or any parts of equipment which are found to be damaged, defective or 
non-conforming and returned to the supplier.  

C. The warranty shall commence upon the owner's acceptance of the project.  

D. Warranty on labor shall be for a minimum period of one (1) year.

1.09 COMMISSIONING

A. It shall be the contractor's responsibility to make all proper adjustments to assure owner's 
satisfaction with the occupancy system, or;

B. Factory Startup (Optional): It shall be the manufacturer's responsibility to verify all proper 
adjustments and train owner's personnel to ensure owner's satisfaction with the occupancy 
system.  This service is provided at an additional cost.

PART 2  PRODUCTS

2.01 MANUFACTURERS 

A. Sensor Switch, Inc.

B. The Wattstopper

C. Leviton

D. Hubbel

E. Lutron
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F. Novitas, Inc.

2.02 SUBSTITUTIONS

A. Approved manufacturer shall be Sensor Switch, Inc. 

B. Substitutions must be submitted no less than 5 days prior to bid date. An AutoCAD drawing of 
the facility showing coverage patterns and technical data must be provided with substitution 
request. All substitutions must clearly identify any and all exceptions to the specifications with a 
detailed explanation as to the exception. If substitution is approved, the contractor shall bear the 
responsibility of a fully functional system to the owner's and specifying engineer/architect's 
satisfaction.

2.03 GENERAL REQUIREMENTS

A. All sensors shall be capable of operating normally with electronic ballasts, PL lamp systems 
and rated motor loads.

B. Coverage of sensors shall remain constant after sensitivity control has been set.  No automatic 
reduction shall occur in coverage due to the cycling of air conditioner or heating fans.

C. All sensors shall have readily accessible, user adjustable settings for time delay and sensitivity.  
Settings  shall be located on the sensor (not the control unit) and shall be recessed to limit 
tampering.

D. In the event of failure, a bypass manual override shall be provided on each sensor.  When 
bypass is utilized, lighting shall remain on constantly or control shall divert to a wall switch until 
sensor is replaced.  This control shall be recessed to prevent tampering.

E. All sensors shall provide an LED as a visual means of indication at all times to verify that motion 
is being detected during both testing and normal operation.

F. Where specified, sensor shall have an internal additional isolated relay with Normally Open, 
Normally Closed and Common outputs for use with HVAC control, Data Logging and other 
control options.  Sensors utilizing separate components or specially modified units to achieve 
this function are not acceptable. 

G. All sensors shall have UL rated, 94V-0 plastic enclosures.

H. Outdoor motion sensors shall have UL 773A ratings.

I. Outdoor sensors shall have an operating temperature range of -40°F to+130°F.

J. To ensure complete protection from weather elements and exposure, outdoor sensors shall be 
manufactured with precision double-shot tooling and contain internal silicon gaskets.

K. HID controller shall be compatible with all types of High Intensity Discharge (HID) lamps, 
including Metal Halide, Metal Halide Pulse Start, and High Pressure Sodium.

L. HID controller shall operate with HID lamps utilizing Constant Wattage Autotransformer (CWA) 
type ballasts.

M. To avoid lamp damage during the HID power up period, the HID controller shall maintain a full 
light level during lamp warm up for 15 minutes.

N. To maximize lighting control scenarios, the HID controller shall be compatible with any 24 VDC 
controlling device, such as occupancy sensors, time switches, control panels, or photocells.

2.04 WALL SWITCH OCCUPANCY SENSORS - SMALL AREAS

A. Sensor shall provide wall-to-wall PIR detection such that small hand motions are detected within 
an area up to 300 square feet minimum.
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B. In areas with periodic or permanent obstruction to a sensor's field of view, sensors that utilize 
dual technology detection shall be used .

C. For applications requiring independent control of two loads, a sensor with two dual relays and 
dual override switches shall be required. Each relay shall have independent programmable 
occupancy time delays.

D. Sensors shall be capable of switching both 120 VAC and 277 VAC and run off of 50/60 Hz 
power.  Load ratings shall be 800 W @ 120 VAC, 1200 W @ 277 VAC,  and ¼ HP motor load.

E. Sensor shall recess into single gang switch box and fit a standard GFI opening.

F. Sensor shall not allow any leakage of current to pass to the load when sensor is in the 
unoccupied (off) condition. Sensor shall not require a minimum load to be connected in order to 
function.

G. Sensor shall have optional features for photocell/daylight override, vandal resistant lens, low 
temperature/high humidity operation.

H. Wall Switch sensors shall have field programmable adjustments for selecting operational 
modes, occupancy time delays, minimum on time, and photocell set-point as applicable.  

I. All models shall be capable of both Auto-On and Manual On operation.

J. All models shall have a "Predictive Off" mode where user can manually turn the lights off when 
leaving the room and still have them come on automatically when they return to space.

2.05 WALL SWITCH OCCUPANCY SENSORS - LARGE AREAS

A. Sensor shall provide wall-to-wall PIR detection such that small hand motions are detected within 
an area up to 900 square feet minimum. 

B. In areas with periodic or permanent obstruction to a sensor's field of view, sensors that utilize 
dual technology detection shall be used.

C. For applications requiring independent control of two loads, a sensor with two dual relays and 
dual override switches shall be required. Each relay shall have independent programmable 
occupancy time delays.

D. Sensors shall be capable of switching both 120 VAC and 277 VAC and run off of 50/60 Hz. Load 
ratings shall be 13A each pole, ¼ HP motor load.

E. Sensor shall not allow any leakage of current to pass to the load when sensor is in the 
unoccupied (Off) condition. Sensor shall not require a minimum load to be connected in order to 
function.

2.06 LOW VOLTAGE OCCUPANCY SENSORS

A. The installing contractor shall install one or more sensors with coverage areas that cover the 
entire space and all entrance points. Exact placement and quantity required shall be per 
manufacturer's best practice recommendations.

B. In areas with periodic or permanent obstruction to a sensor's field of view, sensors that utilize 
dual technology detection shall be used.

C. Sensors shall utilize a digital signal analysis component, so as to provide a high degree of RF 
immunity. 

D. Sensors shall operate on 12 to 24 VAC or VDC. 

E. Sensors shall have test mode that temporarily shortens/disable all time delays (e.g., minimum 
on, occupancy, photocell transition, dimming rates) such that an installer can quickly test 
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operation of sensor. Test mode shall time out and return sensor to normal operation should the 
installer forget to disable test mode after installation.

F. Sensors shall have optional features for on/off photocell control, automatic dimming control 
photocell, high/low occupancy based dimming, and usage in low temperature/high humidity 
environments.

2.07 ULTRASONIC OCCUPANCY SENSORS

A. Ultrasonic sensors shall utilize advanced signal processing to adjust the detection threshold 
dynamically to compensate for constantly changing levels of activity and air flow throughout 
controlled space.

B. Ultrasonic operating frequency shall be crystal controlled at 25 kHz within ± 0.005% tolerance, 
32 kHz within ± 0.002% tolerance, or 40 kHz ± 0.002% tolerance to assure reliable performance 
and eliminate sensor cross-talk.  Sensors using multiple frequencies are not acceptable.

2.08 DUAL TECHNOLOGY OCCUPANCY SENSORS

A. Dual technology sensors shall consist of passive infrared and ultrasonic or microphonic 
technologies for occupancy detection. 

B. Where specified, dual technology sensors shall offer daylighting footcandle adjustment control 
and be able to accommodate dual level lighting.

C. Dual technology sensors shall be mounted to avoid detection outside the controlled area when 
doors are left open.

2.09 POWER PACKS

A. Power packs shall accept and switch 120 or 277 VAC, be plenum rated, and provide class 2 
power for up to 14 remote sensors. 

B. When required by local code, power pack must install inside standard electrical enclosure and 
provide UL recognized support to junction box. All class 1 wiring is to pass through chase nipple 
into adjacent junction box without any exposure of wire leads.

C. Power pack shall incorporate a Class 1 relay and an AC electronic switching device. The AC 
electronic switching device shall make and break the load, while the relay shall carry the current 
in the on condition. This system shall provide full 20 Amp switching of all load types, and be 
rated for 400,000 cycles.

D. Power packs shall be single circuit, or two circuits. Slave packs may be used to control 
additional circuits. When two circuit power packs, or slave packs are used, the power packs 
must be wired directly to circuit breaker. Otherwise, power packs may be wired on the line or 
load side of the local switch.

PART 3  EXECUTION

3.01 INSTALLATION

A. It shall be the contractor's responsibility to locate and aim sensory in the correct location 
required for complete and proper volumetric coverage within the range of coverage(s) of 
controlled areas per the manufacturer's recommendations. Rooms shall have ninety (90) to one 
hundred (100) percent coverage to  completely cover the controlled area to accommodate all 
occupancy habits of single or multiple occupants at any location within the room(s). The 
locations and quantities of sensors shown on the drawings are diagrammatic and indicate only 
the rooms which are to be provided with sensors.  The contractor shall provide additional 
sensors if required to properly and completely cover the respective room.

B. It is the contractors responsibility to arrange a pre-installation meeting with the manufacturer's 
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factory authorized representative, at the owner's facility, to verify placement of sensors and 
installation criteria. 

C. Proper judgment must be exercised in executing the installation so as to ensure the best 
possible installation in the available space and to overcome local difficulties due to space 
limitations or interference  of structural components.  The contractor shall also provide, at the 
owner's facility, the training necessary to familiarize the owner's personnel with the operation, 
use, adjustment, and problem solving diagnosis of the occupancy sensing devices and systems.

3.02 FACTORY COMMISSIONING (OPTIONAL)

A. Upon completion of the installation, the system shall be completely commissioned by the 
manufacturer's factory authorized technician who will verify all adjustments and sensor 
placement to ensure a trouble-free occupancy-based lighting control system. This service is 
provided at an additional cost.

B. The electrical contractor shall provide both the manufacturer and the electrical engineer with ten 
working days written notice of the scheduled commissioning date.  Upon completion of the 
system fine tuning the factory authorized technician shall provide the proper training to the 
owner's personnel in the adjustment and maintenance of the sensors. 

3.03 INTERFACE WITH OTHER WORK

A. Verify that installed sensors are coordinated with all lighting controls and luminaires to provide a 
complete lighting control system. 

3.04 FIELD QUALITY CONTROL

A. Upon completion of the installation, the system shall be completely tested by the contractor who 
will verify all adjustments and sensor placement to ensure a trouble-free occupancy-based 
lighting control system.

3.05 SCHEDULES

A. Refer to Drawings.

END OF SECTION
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SECTION 283100 - FIRE DETECTION AND ALARM

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fire alarm system design and installation, including all components, wiring, and conduit.

B. Transmitters for communication with supervising station. 

C. Circuits from protected premises to supervising station, including conduit.

D. Replacement and removal of existing fire alarm system components, wiring, and conduit 
indicated.

E. Maintenance of fire alarm system under contract for specified warranty period.

1.02 REFERENCE STANDARDS

A. IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000 V 
and Less) AC Power Circuits; 2002 (R2008).

B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

C. NFPA 72 - National Fire Alarm Code and Signaling Code; 2013.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Evidence of designer qualifications.

C. Design Documents:  Submit all information required for plan review and permitting by authorities 
having jurisdiction, including but not limited to floor plans, riser diagrams, and description of 
operation:
1. Copy (if any) of list of data required by authority having jurisdiction.
2. NFPA 72 "Record of Completion", filled out to the extent known at the time.
3. Clear and concise description of operation, with input/output matrix similar to that shown in 

NFPA 72 Appendix A-7-5-2.2(9), and complete listing of software required.
4. System zone boundaries and interfaces to fire safety systems.
5. Location of all components, circuits, and raceways; mark components with identifiers used 

in control unit programming.
6. Circuit layouts; number, size, and type of raceways and conductors; conduit fill 

calculations; spare capacity calculations; notification appliance circuit voltage drop 
calculations.

7. List of all devices on each signaling line circuit, with spare capacity indicated.
8. Manufacturer's detailed data sheet for each component, including wiring diagrams, 

installation instructions, and circuit length limitations.
9. Description of power supplies; if secondary power is by battery include calculations 

demonstrating adequate battery power.
10. Certification by either the manufacturer of the control unit or by the manufacturer of each 

other component that the components are compatible with the control unit.
11. Certification by the manufacturer of the control unit that the system design complies with 

the contract documents.
12. Certification by Contractor that the system design complies with the contract documents.
13. Do not show existing components to be removed.

D. Evidence of installer qualifications.

E. Evidence of maintenance contractor qualifications, if different from installer.
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F. Inspection and Test Reports:
1. Submit inspection and test plan prior to closeout demonstration.
2. Submit documentation of satisfactory inspections and tests.
3. Submit NFPA 72 "Inspection and Test Form," filled out.

G. Operating and Maintenance Data:  See Section 01 7800 for additional requirements; revise and 
resubmit until acceptable; have one set available during closeout demonstration:
1. Complete set of specified design documents, as approved by authority having jurisdiction.
2. Additional printed set of project record documents and closeout documents, bound or filed 

in same manuals.
3. Contact information for firm that will be providing contract maintenance and trouble 

call-back service.
4. List of recommended spare parts, tools, and instruments for testing.
5. Replacement parts list with current prices, and source of supply.
6. Detailed troubleshooting guide and large scale input/output matrix.
7. Preventive maintenance, inspection, and testing schedule complying with NFPA 72; 

provide printed copy and computer format acceptable to Owner.
8. Detailed but easy to read explanation of procedures to be taken by non-technical 

administrative personnel in the event of system trouble, when routine testing is being 
conducted, for fire drills, and when entering into contracts for remodeling.

H. Project Record Documents:  See Section 01 7800 for additional requirements; have one set 
available during closeout demonstration:
1. Complete set of floor plans showing actual installed locations of components, conduit, and 

zones.
2. "As installed" wiring and schematic diagrams, with final terminal identifications.
3. "As programmed" operating sequences, including control events by device, updated 

input/output chart, and voice messages by event.

I. Closeout Documents:
1. Certification by manufacturer that the system has been installed in compliance with his 

installation requirements, is complete, and is in satisfactory operating condition.
2. NFPA 72 "Record of Completion", filled out completely and signed by installer and 

authorized representative of authority having jurisdiction.
3. Maintenance contract.

1.04 QUALITY ASSURANCE

A. Designer Qualifications:  NICET Level III or IV (3 or 4) certified fire alarm technician or registered 
fire protection engineer, employed by fire alarm control panel manufacturer, Contractor, or 
installer, with experience designing fire alarm systems in the jurisdictional area of the authorities 
having jurisdiction.

B. Installer Qualifications:  Firm with minimum 3 years documented experience installing fire alarm 
systems of the specified type and providing contract maintenance service as a regular part of 
their business.
1. Authorized representative of control unit manufacturer; submit manufacturer's certification 

that installer is authorized; include name and title of manufacturer's representative making 
certification.

2. Installer Personnel:  At least 2 years of experience installing fire alarm systems.
3. Supervisor:  NICET level III or IV (3 or 4) certified fire alarm technician; furnish name and 

address.

C. Maintenance Contractor Qualifications:  Same entity as installer or different entity with specified 
qualifications.

PART 2  PRODUCTS
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2.01 MANUFACTURERS

A. Fire Alarm Control Units - Basis of Design:  New devices shall be compatible with existing 
Pyrotonics Fire Alarm System.

2.02 FIRE ALARM SYSTEM

A. Fire Alarm System:  Provide a new automatic fire detection and alarm system:
1. Provide all components necessary, regardless of whether shown in the contract documents 

or not.
2. Protected Premises:  Entire building shown on drawings.
3. Comply with the following; where requirements conflict, order of precedence of 

requirements is as listed:
a. ADA Standards for Accessible Design.
b. The requirements of the local authority having jurisdiction.
c. Applicable local codes.
d. The contract documents (drawings and specifications).
e. NFPA 72; where the word "should" is used consider that provision mandatory; where 

conflicts between requirements require deviation from NFPA 72, identify deviations 
clearly on design documents.

4. Evacuation Alarm:  Multiple smoke zones; allow for evacuation notification of any individual 
zone or combination of zones, in addition to general evacuation of entire premises.

5. Voice Notification:  Provide emergency voice/alarm communications with multichannel 
capability; digital.

6. General Evacuation Zones:  Each smoke zone is considered a general evacuation zone 
unless otherwise indicated, with alarm notification in all zones on the same floor, on the 
floor above, and the floor below.

7. Program notification zones and voice messages as directed by Owner.
8. Master Control Unit (Panel):  Existing, located at supervising station.

B. Supervising Stations and Fire Department Connections:
1. Public Fire Department Notification:  By on-premises supervising station.
2. On-Premises Supervising Station:  Existing proprietary station operated by Owner, located 

at ______.
3. Means of Transmission to On-Premises Supervising Station:  Directly connected noncoded 

system.

C. Circuits:
1. Initiating Device Circuits (IDC): Class B, Style A.
2. Signaling Line Circuits (SLC) Within Single Building:  Class B, Style 0.5.
3. Notification Appliance Circuits (NAC):  Class B, Style W.

D. Power Sources:
1. Primary:  Dedicated branch circuits of the facility power distribution system.
2. Secondary:  Storage batteries.
3. Capacity:  Sufficient to operate entire system for period specified by NFPA 72.
4. Each Computer System:  Provide uninterruptible power supply (UPS).

2.03 EXISTING COMPONENTS

A. On-Premises Supervising Station:  Include as part of this work all modifications necessary to 
existing supervising station to accommodate new fire alarm work.

B. Clearly label components that are "Not In Service."

C. Remove unused existing components and materials from site and dispose of properly.

2.04 FIRE SAFETY SYSTEMS INTERFACES
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A. Supervision:  Provide supervisory signals in accordance with NFPA 72 for the following:
1.

B. Alarm:  Provide alarm initiation in accordance with NFPA 72 for the following:

2.05 COMPONENTS

A. General:
1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface 

mounted unit are acceptable.
2. Provide legible, permanent labels for each control device, using identification used in 

operation and maintenance data.

B. Fire Alarm Control Units, Initiating Devices, and Notification Appliances:  ______; listed by 
Underwriters Laboratories as suitable for the purpose intended.

C. Master Control Unit:  As specified for Basis of Design above, or equivalent.

D. Initiating Devices:

E. Notification Appliances:

F. Circuit Conductors:  Copper or optical fiber; provide 200 feet extra; color code and label.

G. Surge Protection:  In accordance with IEEE C62.41.2 category B combination waveform and 
NFPA 70; except for optical fiber conductors.

H. Locks and Keys:  Deliver keys to Owner.

I. Instruction Charts:  Printed instruction chart for operators, showing steps to be taken when a 
signal is received (normal, alarm, supervisory, and trouble); easily readable from normal 
operator's station.
1. Frame:  Stainless steel or aluminum with polycarbonate or glass cover.
2. Provide one for each control unit where operations are to be performed.
3. Obtain approval of Owner prior to mounting; mount in location acceptable to Owner.
4. Provide extra copy with operation and maintenance data submittal.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and the contract documents.

B. Conceal all wiring, conduit, boxes, and supports where installed in finished areas.

C. Obtain Owner's approval of locations of devices, before installation.

D. Install instruction cards and labels.

3.02 INSPECTION AND TESTING FOR COMPLETION

A. Notify Owner 7 days prior to beginning completion inspections and tests.

B. Notify authorities having jurisdiction and comply with their requirements for scheduling 
inspections and tests and for observation by their personnel.

C. Provide the services of the installer's supervisor or person with equivalent qualifications to 
supervise inspection and testing, correction, and adjustments.

D. Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests 
as required.

E. Provide all tools, software, and supplies required to accomplish inspection and testing.
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F. Perform inspection and testing in accordance with NFPA 72 and requirements of local 
authorities; document each inspection and test.

G. Correct defective work, adjust for proper operation, and retest until entire system complies with 
contract documents.

3.03 CLOSEOUT

A. Closeout Demonstration:  Demonstrate proper operation of all functions to Owner.
1. Be prepared to conduct any of the required tests.
2. Have at least one copy of operation and maintenance data, preliminary copy of project 

record drawings, input/output matrix, and operator instruction chart(s) available during 
demonstration.

3. Have authorized technical representative of control unit manufacturer present during 
demonstration.

4. Demonstration may be combined with inspection and testing required by authority having 
jurisdiction; notify authority having jurisdiction in time to schedule demonstration.

5. Repeat demonstration until successful.

3.04 MAINTENANCE

A. See Section 01 7000 - Execution Requirements, for additional requirements relating to 
maintenance service.

B. Provide to Owner, at no extra cost, a written maintenance contract for entire manufacturer's 
warranty period, to include the work described below.

C. Perform routine inspection, testing, and preventive maintenance required by NFPA 72, including:
1. Maintenance of fire safety interface and supervisory devices connected to fire alarm 

system.
2. Repairs required, unless due to improper use, accidents, or negligence beyond the control 

of the maintenance contractor.
3. Record keeping required by NFPA 72 and authorities having jurisdiction.

D. Provide trouble call-back service upon notification by Owner:
1. Provide on-site response within 2 hours of notification.
2. Include allowance for call-back service during normal working hours at no extra cost to 

Owner.
3. Owner will pay for call-back service outside of normal working hours on an hourly basis, 

based on actual time spent at site and not including travel time; include hourly rate and 
definition of normal working hours in maintenance contract.

E. Provide a complete description of preventive maintenance, systematic examination, adjustment, 
cleaning, inspection, and testing, with a detailed schedule.

F. Maintain a log at each fire alarm control unit, listing the date and time of each inspection and 
call-back visit, the condition of the system, nature of the trouble, correction performed, and parts 
replaced.  Submit duplicate of each log entry to Owner's representative upon completion of site 
visit.

G. Comply with Owner's requirements for access to facility and security.

END OF SECTION
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