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SECTION 21 05 00  
FIRE SUPPRESSION - GENERAL REQUIREMENTS 

PART 1 - GENERAL 
1.01 SUMMARY 

A. Section Includes:  Work included under this Section shall consist of furnishing labor and materials 
necessary for the installation of the work called for under the Mechanical and/or Fire Suppression 
Contract as listed in the Instruction to Bidders, as specified, and as shown on Drawings to provide 
a complete, operable, and approved system. 
1. Job Progress:  Contractor shall provide sufficient workers and materials to keep pace with the 

construction schedule.  Contractor shall place orders for equipment such that job progress is 
not slowed due to late delivery and shall confirm delivery dates with suppliers. 

2. Coordination:  Contractor shall coordinate trades to install systems in the space provided 
within the structure.  Where required, Contractor shall remove and reinstall existing work to 
allow for a congruous installation.  Install systems and materials for ease of 
maintenance.  Equipment arrangements shall provide at least the minimum clearances as 
recommended by equipment manufacturer to facilitate proper maintenance and servicing of 
system. 
a. Deviations in minimum clearance requirements shall be permitted only upon prior written 

authorization from the Architect/Engineer. 
B. Drawings Use and Interpretation: 

1. The Drawings are diagrammatic and indicate the general arrangement of systems and 
equipment, unless indicated otherwise by dimensions or Detail Drawings.  For exact locations 
of building elements, refer to dimensioned Architectural/Structural Drawings; however, field 
measurements take precedence over Dimensioned Drawings.  The installation of all systems 
and equipment is subject to clarification as indicated in Section 01. 

2. Generally, layout pipelines requiring drainage first, followed by large pipe mains, ductwork 
and electrical conduit.  Follow this procedure for an orderly installation but not to establish 
precedence of one trade over another. 

3. Equipment outlines shown on Detail Drawings or dimensions indicated anywhere on the 
Drawings are limiting dimensions.  Equipment exceeding approximate dimensions indicated 
by equipment outlines on Detail Drawings and any equipment or arrangements that reduce 
indicated clearances or exceed specific equipment dimensions may not be used. 

C. Mechanical Project Conditions: 
1. The following are mechanical Project conditions that are requirements of this Project: 

a. The Architect/Engineer shall make 1 review and allow 1 resubmittal review if required for 
each Shop Drawing, Product Data, sample or similar submittal.  If additional resubmittals 
are required due to the Contractor's failure to comply with the Construction Documents, 
the Architect/Engineer's expense for reviewing the additional resubmittals shall be 
charged to the Contractor and such payment shall be accomplished by a deductive 
Change Order to the Contract. 

b. Contractor shall complete all items on the punch list accompanying the Certificate of 
Substantial Completion in 30 calendar days.  The Contractor will submit a punch list 
completion schedule within 10 days of receipt of the Certificate of Substantial 
Completion.  Any cost incurred by the Architect, Architect's consultants, or the Owner's 
consultants, after 30 calendar days of Substantial Completion, to close out the Project 
will be deducted from the Contractor's final payment. 

1.02 DESIGN INTENT 
A. Fire Protection: 

1. Wet pipe fire sprinkler system with various zones throughout the entire building.  Multiple 
story buildings shall be zoned by individual floors. 

2. Dry pipe systems for areas subjected to freezing, such as loading docks, attic spaces, and 
freezer/coolers. 
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3. Sprinklers shall be semi-recessed chrome plated in classrooms, corridors, and 
offices.  Concealed sprinklers with flat, round, white cover plate shall be used in plaster and 
gypsum board ceilings and in high impact areas like toilet rooms and locker rooms.  Upright 
sprinklers shall be used in exposed areas.  Corrosion resistant sprinklers on galvanized 
piping shall be used in wet environments such as pools, locker rooms, pool equipment rooms, 
etc. 

1.03 EXISTING SYSTEMS, EQUIPMENT, AND MATERIAL 
A. Hazardous Materials:  Removal of Existing Building Materials Containing Asbestos and 

Lead:  Refer to Sections 00 31 26.23 Asbestos-Containing Materials and Section 00 31 26.26 
Lead-Containing Materials. 

B. Remodeling:  Where relocations of existing equipment, piping systems, and materials is necessary 
in areas providing uninterruptible services, schedule the work for minimal down time during a slack 
period, if possible.  Assign an adequate crew to accomplish the job in the least possible amount of 
time.  Prefabricate and install interconnecting portions of these systems prior to shut-down for final 
connections. 
1. Locate existing piping and make connection where required or where shown on the 

Drawings.  Do not cut into existing services without verifying with the Owner that the pipe 
involved is the desired service.  In any area where work performed under Division 21 is the 
only work involved, restore the area to its original condition upon completion of work. 

2. Maintain all existing services and equipment unless otherwise shown on the Drawings. 
3. Perform work that interrupts any service (this includes cutting into existing lines for new 

connections) at times (usually night) to cause the least interference to the normal operation of 
the building.  Anticipate scheduling work at periods which will result in additional construction 
cost, such as nights and weekends, and include cost in the proposal. 

4. Inform the building engineering staff in advance of any shut-off that will occur and give an 
estimate of duration.  Only after the engineering staff is fully informed and has agreed to the 
schedule of shut-offs, can the work then proceed accordingly. 

C. Connections:  Contractor shall field verify and inspect existing buildings for connections to existing 
systems, equipment, and materials designated on Drawings or in Specifications to be used. 
1. Requests for additional compensation will not be considered when such occurrence is the 

result of existing conditions. 
D. Extinguishers 

1. Kitchens equipped with an Ansul extinguishing system are required to provide one Type K fire 
extinguisher to the Owner. 

2. All existing fire extinguishers shall be salvaged and provided to the Owner. 
1.04 SUBMITTALS 

A. Substitutions:  "Owner approved equals" require prior approval:  Manufacturers to provide product 
samples and date reviewed by the Owner, who has the right of first refusal or acceptance. 

B. General Requirements:  Refer to Section 01 33 00 for submission requirements. 
C. Approvals:  Prepare Approvals of fire protection systems, indicating all of the requirements of 

NFPA 13 (current adopted edition), including, but not limited to plans, elevations, sections, details, 
and attachments to other work, including hydraulic calculations.  Submit to agencies having 
jurisdiction for approval simultaneously with submittal to the Project Engineer and MPS QA/QC 
Engineer. 

D. Electronic submittals (.pdfs) shall be submitted to the MPS QA/QC Engineer.  Submittals shall be 
divided into three separate .pdfs: 
1. Drawings/Plans 
2. Hydraulic Calculations 
3. Material Data 

E. Certificate of Installation:  Submit certificate upon completion of fire protection piping work which 
indicates that work has been tested in accordance with NFPA 13 and that system is operational, 
complete, and has no defects. 
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F. Operating Characteristics:  Submittals shall list actual proposed capacities of equipment 
submitted.  Contractor shall indicate actual operating characteristics of proposed equipment at 
specified design conditions in the submittal. 

G. Review:  Review of Shop Drawings and other submittals will be general in nature and shall not be 
considered: 
1. As permitting any departure from Contract Document requirements. 
2. As relieving Contractor of responsibility for errors, including details, quantities, dimensions, 

and materials. 
3. Contractor is responsible for reviewing all information in Shop Drawings related to the fire 

suppression systems.  Information includes, but is not limited to, size, dimensions, electrical 
power requirements, horsepower, and GPM. 

4. The Contractor shall highlight all differences between that which is being submitted and that 
which was specified. 

H. Samples:  Provide samples of material or equipment proposed to be furnished, if 
requested.  Samples shall become the property of the Architect/Engineer and will be returned only 
when accompanied by a written request to do so. 

I. Record Drawings:  Refer to requirements as indicated in Section 01 77 00. 
1. Record Drawings shall be provided in a hard copy and an electronic PDF and DWG format. 

J. Compatibility of Equipment:  Contractor shall have full responsibility of component parts of the fire 
suppression system to ensure that new equipment, integrated with existing equipment and 
systems, will perform and operate in accordance with requirements of the Specifications without 
excessive or unusual service or maintenance requirements. 
1. Should damage be sustained to existing fixtures, materials or equipment to be reused, 

relocated or to remain, the same shall be replaced with new material or equipment of equal or 
better quality as the Architect/Engineer directs. 

2. It shall be the Contractor's responsibility to determine that changes in physical dimensions, 
access for maintenance, service line connections, structural supports, and vibration devices 
for Owner approved substitute equipment are acceptable in the space provided for equipment 
and that performance characteristics are at least equal to base specification for equipment 
listed. 

3. Increased costs to provide additions or revisions required by acceptable manufacturers not 
used as basis of design and Owner approved substitute materials shall be the sole 
responsibility of this Contractor.  Examples of additions or revision shall be as follows, but is 
not inclusive of all items: 
a. Electrical Service Connections Revisions 
b. Additional Equipment 
c. Wall and Room Layout Revisions 
d. Structural Support Revisions 
e. Screen Wall Revisions 

K. Submittal Review 
1. Engineer/Architect will review each submittal a maximum of two times as part of the project. If 

submittal is rejected twice, Contractor will be responsible for all costs associated with the 
Engineer/Architects time and effort spent on reviewing subsequent submittals. Compensation 
will be in the form of a deduct Change Order. Estimate of the Engineer/Architect’s cost will be 
provided upon Contractors request. 

1.05 QUALITY ASSURANCE 
A. Manufacturers:  Firms regularly engaged in manufacture of fire protection piping systems products, 

of types, materials, and sizes required, whose products have been in satisfactory use in similar 
service for not less than 10 years. 
1. Where 2 or more units of the same kind of equipment are required, they shall be products of 

a single manufacturer.  Mixing and matching of various manufacturers’ like or similar 
components shall not be permitted. 
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B. Installer:  A firm with successful installation experience on projects with fire protection piping 
systems similar to that required for the Project and licensed in the State of Minnesota. 

C. Codes and Standards: 
1. NFPA Compliance:  Install fire protection systems in accordance with current adopted edition 

of NFPA 13, "Standard for the Installation of Sprinkler Systems". 
2. UL Compliance:  Provide fire protection products in accordance with UL standards; provide 

UL label on each product. 
3. FM Compliance:  Provide fire protection products with FM label on each product. 
4. Fire Department/Marshal Compliance:  Install fire protection systems in accordance with local 

regulations of fire department or fire marshal. 
D. Permits:  Obtain all required approvals and permits.  Permits shall be obtained from the City of 

Minneapolis and, where required, from the State Fire Marshal. 
E. Qualifications:  Where equipment is specified by manufacturer, brand name or catalog number, 

this shall establish the standard of quality and style of the product to be provided under the 
Contract. 

F. Regulatory Requirements: 
1. State Building Code 
2. National Electric Code 
3. Local Codes and Ordinances 

1.06 WARRANTY 
A. General Requirements:  Equipment furnished under this Contract shall have a 1-year warranty on 

parts and labor beginning at the date of Substantial Completion, unless a longer period is specified 
in the equipment specification section. 

1.07 SYMBOLS AND ABBREVIATIONS 
A. General Requirements:  Refer to symbols and abbreviations on Drawings.  Other symbols are in 

common usage, but if uncertainty exists regarding any plan symbols or abbreviations, it shall be 
brought to the Engineer’s attention for clarification by Addenda. 
1. Where the phrase "provide" occurs, it shall be construed to mean the same as "furnish and 

install". 
1.08 CUTTING AND PATCHING 

A. General Requirements:  Each trade shall perform all cutting and patching necessary in order to 
perform the work, unless such work has been delegated to the General Contractor.  However, 
special permission shall be obtained from the Engineer before cutting structural members or 
finished material.  All patching shall be performed in such manner as to leave no visible trace and 
to return the part affected to the condition of undisturbed work.  Patching work shall be performed 
by persons experienced, skilled, and licensed for the particular type of work involved.  Inferior work 
will not be accepted.  Pipe penetration through new or existing floors and walls, regardless of type 
of construction, should be done by rotary drill, wet or dry method.  Use of hand, electric, or 
pneumatic impact tool is not acceptable.  Contractor to contain water and dust to avoid damage to 
adjacent finishes, furniture, and equipment. 
1. Where there are renovations and/or remodeling projects, the Contractor is responsible for 

patching all holes and openings left in existing floors, walls, ceilings, and roofs where 
mechanical equipment, such as pipe, ductwork, and other components, have been removed 
unless noted otherwise on Drawings.  Patching shall be performed by workers experienced, 
skilled, and licensed for the particular type of work involved.  Inferior work will not be 
accepted. 

B. Exterior:  Pavements, sidewalks, roads, and curbs shall be cut, patched, repaired, and replaced as 
required to permit the installation of the work of each trade.  Such cutting, patching, repairing, and 
replacing shall be the responsibility of, and paid for by, the trade requiring the work. 

C. Costs:  Each trade shall bear the expense of all cutting, patching, repairing, or replacing of the 
work of other trades required due to that trade’s fault, error, or tardiness, or because of any 
damage done by that trade. 
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1.09 HOLES THROUGH MASONRY AND CONCRETE 
A. General Requirements:  Each trade shall provide all holes and openings required for that trade's 

work unless such holes and openings are shown to be provided on the Architectural or Structural 
Drawings.  Pay particular attention to openings required in pre-cast, pre-stressed, or post-
tensioned slabs.  Each trade shall be responsible for locating chases and openings required for 
work in the General Construction of the building. 
1. Holes in floors or exterior walls above grade shall include a steel pipe sleeve grouted 

watertight. 
a. The above method shall be employed whenever holes are made on-site, including holes 

required by change orders or because of omissions made inadvertently by the trade. 
2. Pipe openings in exterior walls below grade between earth areas and interior spaces shall 

include a steel pipe sleeve and a mechanical seal. 
a. At locations where piping penetrates the foundation wall, a mechanical pipe to wall 

penetration seal shall be provided.  Seals shall be modular mechanical type, consisting 
of interlocking synthetic rubber links shaped to continuously fill the annular space 
between the pipe and wall sleeve.  Links shall be loosely assembled with bolts to form a 
continuous rubber belt around the pipe with a pressure plate under each bolt head and 
nut.  After the seal assembly is positioned in the sleeve, tightening of the bolts shall 
cause the rubber sealing elements to expand and provide an absolutely watertight seal 
between pipe and wall opening.  The seal shall be constructed so as to provide electrical 
isolation between the pipe and wall. 

3. Each trade shall be responsible for providing and disposing of water used in the core drilling 
operation.  Such work shall be scheduled and other trades coordinated so that damage will 
not result from the use of water. 

4. Each trade shall be responsible for grouting air-tight any openings adjacent to the trade’s 
work to seal against the passage of air, smoke vapors or sound as indicated in Section 21. 

PART 2 - PRODUCTS 
2.01 WALL, FLOOR, AND CEILING OPENINGS 

A. General Requirements:  This Contractor shall be responsible for locating chases and openings 
required for work in the general construction of the building. 

B. Chases and Openings:  The applicable Contractor shall be required to leave chases and openings 
in walls, floors, ceilings, and partitions where shown on Drawings or otherwise necessary to 
receive fire suppression work. 

2.02 SLEEVES 
A. General Requirements:  Floor sleeves to extend a minimum of 3/4 inch above finish floor in 

general areas; no less than 4 inches above floor in Mechanical Equipment/Boiler Rooms.  Cast 
iron pipe sleeves are not acceptable. 
1. Refer to Section 23 05 55, Penetration Sealants for HVAC Systems. 

B. Kitchen Walls:  Piping through walls shall be caulked to make them waterproof.  Plastic sleeves 
shall not be used. 

PART 3 - EXECUTION 
3.01 EXAMINATION 

A. Verification of Conditions: 
1. On-Site Review:  Contractor shall visit site to become thoroughly acquainted with existing 

conditions of site and services. 
2. Existing Active Services:  When encountered in Work, Contractor shall protect, brace or 

support pneumatic tubing, existing active sewers, water, gas, ductwork, or other services, 
where required, for proper execution of Work. 
a. If existing active services not indicated on Drawings are encountered, Contractor shall 

relocate and brace these services at no additional cost to Owner. 
3. Inactive Services:  If encountered in Work, Contractor, as appropriate, shall cap or plug 

inactive pipes, ducts, and temperature control wiring at no additional cost to Owner. 
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4. Responsibility:  Liability for repairs or replacement of damaged or defective materials, 
including, but not limited to, property damage resulting from negligence or other causes, shall 
be the Contractor's sole responsibility until work has been accepted by Architect/ Engineer 
and Owner. 

3.02 PREPARATION 
A. Protection:  After delivery, and before and after installation, equipment shall be protected against 

theft, injury or damage. 
1. Protect equipment outlets, pipe, and conduit openings with temporary plugs, caps or burlap 

as required to prevent filling with construction dirt. 
2. Storage of equipment on construction site shall be covered with polyurethane film, or other 

method approved by Architect/Engineer, and be kept in a clean, dry, new condition through 
installation. 

3.03 CUTTING AND PATCHING 
A. General Requirements:  Cutting and patching shall be held to practical minimum consistent with 

good construction practice by properly locating and leaving sleeves and boxes, or notifying 
applicable Contractor of openings, where required, as construction progresses. 
1. Penetration through masonry or drywall construction to be by rotary drill, wet or dry 

method.  Use of power or hand impact tools is not allowed.  Contractors to contain water or 
dust to avoid damage to adjacent finishes, furniture, and equipment.  Contractor shall be 
responsible for clean-up of dust and slurry.  Contractor liable for damages to Owners furniture 
or equipment. 

2. Necessary cutting and patching of walls, floors, partitions, and ceilings, as required for the 
proper installation of work under this Contract, shall be the sole responsibility of this 
Contractor.  Perform cutting and patching in such a manner as to leave no visible trace and to 
return the part affected to the condition of undisturbed work using the same material as 
presently installed.  Cutting and patching shall be performed by workers experienced, skilled, 
and licensed for the particular type of work involved.  Inferior work will not be accepted. 

3. Where there are renovations and/or remodeling projects, the Contractor is responsible for 
patching all holes/openings left in existing floors, walls, ceilings, and roofs where mechanical 
equipment, such as pipe, ductwork, and other penetrating materials, has been removed 
unless noted otherwise on the Drawings.  Patching shall be performed by workers 
experienced, skilled, and licensed for the particular type of work involved.  Inferior work will 
not be accepted. 

B. Pavements:  Cutting of pavements shall be accomplished by saw cutting a minimum of 1 1/2 
inches deep prior to jack hammering.  Contractor shall bore below pavement where indicated on 
Drawings or where required by Architect/Engineer. 

C. Existing Conditions:  Patch pavements to match existing conditions.  Labor and materials required 
to replace and rebuild parts cut or injured shall be furnished and installed by this Contractor. 

3.04 INSTALLATION 
A. Floor, Wall, and Ceiling Plates:  Where uncovered exposed pipes pass through floors, walls or 

ceilings in finished rooms and inside casework, fit with approved type chrome or white color plastic 
escutcheons.  Coordinate painting of new piping in an existing pre-finished room with the 
architectural specifications. 

B. Fire Suppression Systems Painting in Unfinished Rooms (Mechanical Rooms, Boilers Rooms, 
Chiller Rooms, etc.):  Exposed supporting iron and steel work, bare pipe, fittings, hangers, and 
supports shall be wire brushed, washed with mineral spirits to remove dirt and grease, and painted 
with 1 coat of metal primer followed by 2 finish coats of fire engine red paint. 

C. Lubrication:  After systems and equipment have been installed and just prior to building 
acceptance, properly lubricate motors and equipment installed for this Project in accordance with 
manufacturer’s recommendations. 
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3.05 CLEANING 
A. Housekeeping, Cleaning, and Storage:  Remove from the building and site, scrap material, 

temporary building, packaging material, miscellaneous debris, and dirt on a regular schedule, or as 
required, and in accordance with Architect/Engineer's direction, to maintain building in a 
reasonably clean, workable condition during construction. 
1. Cutting oil and steel shavings shall be caught in a suitable container to ensure final finish 

material in building will not be marred or damaged. 
2. Upon completion of work and before final inspection, Contractor shall remove plaster, paint, 

rust, stickers, and shipping tags from installed equipment. 
a. Clean foreign matter from installed equipment and remove dirt and debris, in connection 

with work, from building. 
3.06 LIST OF CONSTRUCTION CLOSEOUT DOCUMENTS 

A. General:  The Contractor and their Subcontractors should proceed immediately to fully complete 
the work as listed in Appendix 'A' at the end of this Section.  The Contractor responsible shall initial 
and date the "Contractor Completed" column after each item as it is completed and forward a copy 
of the fully completed punch list to the Engineers for their final approval. 

APPENDIX 'A' 
SECTION DOCUMENT DESCRIPTION CONTRACTOR 

INITIALS DATE COMP ENG. APPROVAL 

21 05 00 
SUBMIT ELECTRONIC COPY OF 
COMPLETE AS-BUILT FIRE 
PROTECTION SHOP DRAWINGS. 

    

21 05 00 
SUBMIT ELECTRONIC COPY OF 
HYDROSTATIC REPORTS FOR EACH 
SYSTEM. 

   

21 05 00 
SUBMIT ELECTRONIC COPY OF 
O&M'S FOR FIRE PROTECTION 
SYSTEMS. 

   

21 05 00 
SUBMIT WRITTEN MATERIAL AND 
WORKMANSHIP WARRANTY FOR FIRE 
PROTECTION SYSTEMS. 

   

21 05 00 
PROVIDE LETTER/CERTIFICATION 
FROM STATE/CITY THAT THE FIRE 
PROTECTION SYSTEM IS ACCEPTED. 

   

21 05 00 

PROVIDE DOCUMENTATION OF 
SYSTEM ORIENTATION SEMINAR OF 
FIRE PROTECTION SYSTEM FOR 
OWNER'S PERSONNEL HAS BEEN 
COMPLETED. 

   

21 05 00 

PROVIDE DOCUMENTATION OF 
PROPER FLUSHING OF FIRE 
PROTECTION SYSTEM OF ALL 
FOREIGN MATTER. 

   

 
END OF SECTION  21 05 00 
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SECTION 21 13 00  
WATER-BASED FIRE SUPPRESSION SYSTEMS 

PART 1 GENERAL 
1.01 SECTION INCLUDES 

A. Wet-Pipe Fire Sprinkler System. 
B. Dry-Pipe Fire Sprinkler System. 
C. System Design, Installation, and Certification. 
D. Fire Department Connections. 

1.02 RELATED SECTIONS 
A. Section 21 05 00 - Fire Suppression General Provisions 

1.03 REFERENCES 
A. 2020 Minnesota State Building Code. 
B. 2020 Minnesota State Fire Code. 
C. FM P7825 - Approval Guide; Factory Mutual Research Corporation; current edition. 
D. ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc.; current edition. 
E. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection 

Association;   current adopted edition 
F. NFPA 14 - Standard for the Installation of Standpipe and Hose Systems; National Fire Protection 

Association;  current adopted edition 
G. NFPA 70, National Electric Code; National Fire Protection Association;  current adopted edition. 
H. NFPA 72, National Fire Alarm Code; National Fire Protection Association;  current adopted edition. 
I. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current edition. 

1.04 SCOPE OF WORK 
A. The work covered under this section of the specifications shall include the complete design and 

provision of an approved fire sprinkler system.  The work is to include furnishing all labor, 
equipment, and materials necessary for and reasonably incidental to the complete design and 
installation of an approved fire sprinkler system as herein described and indicated on the drawings, 
including such minor details not specifically mentioned or shown as may be necessary to complete 
the system ready for successful operation, and subject to the terms and conditions of the contract. 
1. Regardless of the level of detail shown on the construction documents, the contractor is 

responsible for the complete design of the fire sprinkler system. 
2. Design, furnish, and install wet-pipe sprinkler systems for the heated portions of the new 

facility and dry-pipe sprinkler systems for the unheated portions or areas subject to 
temperatures below 40 degrees Fahrenheit (such as coolers, freezers, enclosed entry 
vestibules, attics and so on). Contractor shall provide complete NFPA 13 sprinkler protection 
throughout the building including combustible concealed spaces. 

3. Vestibules that meet the MN Building Code requirements to eliminate sprinklers shall not be 
protected with fire sprinkler protection.  If the vestibule does not meet the requirements to 
eliminate sprinkler protection, all sprinklers and associated piping shall be located as far from 
the exterior wall as possible and piping located above the vestibule shall be limited to only 
what is absolutely necessary.  Contractor responsible to determine if the vestibule meets the 
requirements and proceed accordingly. 

4. The sprinkler systems shall be zoned as indicated on the drawings and have separate control 
valves with tamper switches, flow switches, pressure gauges, main drains, inspectors test 
connections, etc. 
a. All multi-level buildings shall be zoned by level with control valve, check valve, and floor 

control assembly.  Floor control assembly to include flow switch, test & drain, and gauge. 
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B. This work shall be in accordance with this specification and with the applicable project drawings. 
C. All work and materials shall comply with the requirements of the National Fire Protection 

Association #13, Standard for the Installation of Sprinkler Systems (current adopted edition) and all 
applicable state and local codes. 

D. In the event of dispute between the requirements of the Contract Documents and jurisdictional 
authorities or codes, jurisdictional authorities and codes shall take precedence over plans, details, 
and specifications. 

E. It shall be this automatic sprinkler contractor’s responsibility to coordinate and provide the 
appropriate information to the alarms contractor so that the systems will be operational. 

F. Final payment will not be authorized until accurate and complete record drawings, O&M manuals, 
and hydraulic calculations have been received and accepted by the Owner's Designated 
Representative. 

G. This contractor is responsible for obtaining and incorporating all of the addenda changes into the 
system design. 

H. Entire building shall be protected by the sprinkler system, including the stage, below the stage, all 
non-combustible concealed spaces, spray booths, kitchen hoods, exhaust hoods, welding booths, 
closets, etc. 

I. Entire buildings shall be protected by the sprinkler systems including all combustible concealed 
spaces, bathrooms, closets, etc., such that all buildings would be considered fully sprinklered 
throughout in accordance with NFPA 13. 
1. If combustible concealed spaces are found that are not shown on the drawings or considered 

in the design (scope of work) the contractor shall identify these areas in writing to the Owner's 
Designated Representative for resolution. 

J. Attempts have NOT been made to indicate coordinated routing of the sprinkler systems piping. 
The successful contractor must coordinate with the existing conditions, all other trades, the 
building components, all new construction, and make all necessary modifications to the pipe 
routing before submitting for review. 
1. Additional compensation will not be allowed for modifications to the bid documents for 

additional sprinklers, pipe offsets, coordination, existing as-built conditions, or for additional 
hydraulic calculations. 

2. Sprinkler locations and all pipe routing shall be coordinated with all mechanical and electrical 
equipment and all structural and architectural components to avoid obstructions. 

3. This contractor shall carefully review all of the bid documents from all disciplines 
(architectural, structural, civil, kitchen equipment, electrical, and mechanical) and design the 
sprinkler systems to properly protect all areas of the facility. 

4. The sprinkler system shall be installed in a manner that is aesthetically unobtrusive, plumb 
and parallel, with all sprinklers symmetrically aligned, does not interfere with existing 
equipment and building components (clocks, speakers, equipment access, lights, access 
panels, etc.), and is not subject to damage by the building occupants. 

5. Sprinkler system components shall not be installed where they could interfere with other 
building systems or features (i.e. piping that blocks the access panels to mechanical 
equipment). 

1.05 SUBMITTALS 
A. The sprinkler contractor shall prepare and submit for review and comments copies of working 

drawings, calculations, and material specification sheets in accordance with Section 01 3000 and 
Part 3 of this specification.   One electronic copy of the submittal shall be forwarded to the project 
Engineer and additional copies to the required authorities. 

B. Purchasing, fabrication, or installation shall not begin until all submittals are acceptable to the AHJ 
and the Owner's Designated Representative. 
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1.06 WARRANTY 
A. This contractor shall guarantee all equipment, material, and workmanship for a period of one (1) 

year from date of final certificate.  Any defects in equipment, workmanship, or materials that 
appear or cause trouble of any kind within a period of one (1) year from the date of final certificate 
shall be remedied, free of charge. 

1.07 PERMITS AND LICENSES 
A. Contractor shall obtain and pay for all licenses and permits required by the authorities having 

jurisdiction. 
B. It shall be the contractor's responsibility to obtain required permits and approvals in a timely 

manner as to not delay the work of any other trades. 
C. Contractor shall pay any fees required by authorities having jurisdiction, and/or by ISO (contact 

ISO in advance for estimated fee amounts). 
D. Contractor shall coordinate and request all inspections from the authority having jurisdiction.  The 

contractor shall notify the engineer of all such coordinated inspections (date and time) and shall 
submit to the engineer certificates of inspection and final approval of the inspection authority. 

E. Contractor shall follow FM Global Red Tag Permit System requirements for all system 
impairments. 

1.08 RELATED WORK UNDER OTHER SECTIONS 
A. All wiring to the following sprinkler system alarm devices to be furnished within these specifications 

under Division 28. 
1. Valve tamper switches. 
2. Water flow switches. 
3. Water flow pressure switches. 
4. Outside sprinkler alarm device (horn/strobe). 
5. Low air monitoring switches. 

B. The following equipment will be provided by Division 28: 
1. Outside sprinkler alarm device (horn/strobe). 

C. A fire pump and associated appurtenances to be installed under Section 21 3000. 
D. Painting of exposed sprinkler system pipe, where specified, shall be performed by Division 9. 

1. All sprinklers shall be completely and carefully protected from paint and over-spray by the 
sprinkler contractor, with the installation of small paper bags or maximum 0.003 mil thick 
plastic bags, secured with a rubber band, prior to the start of any painting.  The sprinkler 
contractor shall remove the protection after completion of the painting and all sprinklers with 
any over spray or paint on them shall be replaced at the expense of the painting contractor. 

1.09 CUTTING AND PATCHING 
A. Cutting and patching of all floor, wall, and ceiling penetrations is the responsibility of this 

Contractor. This includes all pipe and hanger rod penetrations into ceilings. 
B. Follow Specification Section 22 05 55 ‘Penetration Sealants for Plumbing Systems’ for fire 

protection penetration sealing requirements. 
C. Use materials that are identical to existing materials. If identical materials are not available or 

cannot be used where exposed surfaces are involved, use materials that match existing adjacent 
surfaces to the fullest extent possible with regard to visual effect.  Use materials whose installed 
performance will equal or surpass that of existing materials. 
1. Patching shall match existing fire and smoke resistance ratings. At all wall penetrations 

provide firestopping material to maintain the rating. At all floor/roof penetrations, provide 
firestopping material to maintain rating. Submit shop drawings/manufacturer's literature on 
proposed fire barrier material for review before proceeding with firestopping work. 
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D. Before cutting existing surfaces, examine surfaces to be cut and patched and conditions under 
which cutting and patching is to be performed. Take corrective action before proceeding if unsafe 
or unsatisfactory conditions are encountered. 
1. All required or necessary access above all existing ceilings is the responsibility of this 

contractor. Any removal and replacement of ceiling grids and/or tiles will be this contractor's 
responsibility, and if damage results, the replacement costs will be the responsibility of this 
contractor. 

2. If cutting through walls is required for installation, sleeve all wall penetrations in rated walls 
with sleeves a minimum of two pipe diameters larger than the pipe penetrating the 
wall.  Grout all sleeves in place.  Paint the wall to match adjacent area.  Seal the penetration 
with fire stopping construction to match the wall rating grout or patch the wall with matching 
materials if the wall is not rated. Install wall plates on both sides of all wall penetrations for 
exposed piping systems. 

3. Avoid interference with use of adjoining areas or interruption of free passage to adjoining 
areas. 

4. Coordinate timing of Work and noise generated by Work to minimize disruption to adjoining 
areas. 

5. Take all precautions necessary to avoid cutting existing pipe, conduit, or ductwork serving the 
building. 

6. Cut existing construction using common materials and work results least likely to damage 
elements to be retained or adjoining construction. 

7. In general, where cutting is required use hand or small power tools designed for sawing or 
grinding, not hammering and chopping. Cut holes and slots neatly to size required with 
minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use. 

8. Thoroughly clean areas and spaces where cutting and patching is performed or used as 
access. Remove completely paint, mortar, oils, putty and items of similar nature. Thoroughly 
clean piping, conduit and similar features before painting or other finishing is applied. Restore 
damaged pipe covering to its original condition. 

PART 2 PRODUCTS 
2.01 SPRINKLERS 

A. Provide automatic sprinklers of the type indicated on Drawings or described in this Specification, 
and matching the existing installed sprinklers.  Sprinklers shall be UL Listed and FM Approved. 
1. Type A:  Semi-Recessed Chrome Plated Sprinkler 
2. Type B:  Exposed Sprinklers, Brass Finish 
3. Type C:  Exposed Sprinklers, Chrome Finish with Escutcheon 
4. Type D:  Dry Type Sprinklers 
5. Type E:  Concealed Sprinklers 

B. Approved sprinkler manufacturers include: 
1. Victaulic (Globe) 
2. Viking Corporation (Viking) 
3. Reliable Automatic Sprinkler Co. Inc. (Reliable) 
4. Johnson Controls (JCI)/Tyco Fire Suppression & Building Products (Tyco) 

C. Escutcheons:  Escutcheons shall be shallow pattern.  2-piece 401 escutcheons or plates deeper 
then 1/2 inch shall not be used without prior written approval. 

D. Sprinkler Bulb Shields. 
1. Sprinkler Bulb Shields shall be provided with all glass bulb sprinklers prior to shipping from 

the manufacturer. 
2. Shields shall remain in place until one of the following has been completed: 

a. Sprinkler system has been placed into service,  OR 
b. Sprinkler has been installed AND the wall or ceiling finish work has been completed. 
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c. Note: Acceptable alternatives to bulb shields consist of plastic covers typically included 
with concealed sprinklers, or “Cocoon Sprinklers,” such as those available from Viking 
Corp., where the entire sprinkler and escutcheon ring is shipped within a plastic cover.  It 
is the responsibility of the contractor to ensure the manufacturer includes some form of 
bulb shield prior to shipping the sprinklers.  If their preferred supplier is unable to provide 
bulb protection as described above, then the contractor shall obtain approved sprinklers 
from a manufacturer that does. 

3. The sprinkler bulb protector shall be removable by hand, without tools or devices that may 
damage the bulb. 

E. Sprinklers using an O-ring seal are NOT allowed. 
F. Specific Application Sprinklers. 

1. Dry-type Sprinklers. 
a. Provide UL Listed dry-type sprinkler with seal to prevent water from entering the 

assembly until the sprinkler operates. 
b. Approved dry pendant sprinklers include: 

1) Tyco Series DS-1 Dry Pendant Sprinkler 
c. Approved dry sidewall sprinklers include: 

1) Tyco Series DS-1 Dry Sidewall Sprinkler 
G. Extended coverage sprinklers are not allowed unless specifically approved by MPS. 
H. Quick Response (QR) sprinklers shall be installed within all Light Hazard areas. 
I. Sprinkler temperature rating shall be according to NFPA 13 guidelines. 

1. Electrical and mechanical rooms shall utilize intermediate temperature rated sprinklers. 
J. Sprinklers shall be referred to on drawings, submittals and other documentation, by the sprinkler 

identification or Model Number as specifically published in the appropriate agency listing or 
approval.  Trade names or other abbreviated designations shall not be allowed. 

K. Sprinklers installed during a remodel shall be of the same manufacturer of the predominant 
number of existing sprinklers at that location.  Requests to utilize a different sprinkler manufacturer 
than the predominant number of existing sprinklers shall be coordinated with the MPS Fire 
Protection QA/QC Engineer and the MPS Project Manager. 

2.02 PIPING 
A. All fire sprinkler piping and fittings described below to meet requirements outlined in NFPA 

13,  with the following exceptions: 
1. No Press-Fit piping systems. 
2. No Poz-Lok piping systems. 
3. No CPVC piping systems. 

B. Standard Weight, Black Steel Pipe: 
1. ASTM A53/A53M, Type E, Grade or, 
2. ASTM135 or, 
3. ASTM795 

C. Pipe ends may be factory or field formed to match joining method. 
D. Piping shall be concealed above suspended ceilings. 
E. Wet-pipe system piping and dry-pipe/preaction system piping utilizing nitrogen as the supervisory 

gas, shall be black steel. 
1. Mains 2 1/2 inches and larger shall be Schedule 10 black steel, grooved pipe.  Branch line 

piping 2 inches and smaller shall be Schedule 40, black steel, threaded pipe.  No 
welded/grooved end branch lines are allowed. 

F. Weld-o-lets shall be coated with galvanizing compound after any welding is performed. 
G. All gaskets for dry-pipe system grooved couplings shall utilize grade E Type A EPDM.  Gaskets 

shall be “Flush-Gap” as manufactured by Anvil, or a similar variety. 
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H. Rigid couplings shall be installed throughout, except where noted on the drawings to 
accommodate cold weather contraction. 

I. All fittings in a system shall be of one manufacturer. 
J. Fire sprinkler system pipe fittings shall be 150 pound malleable or ductile iron screwed fittings, 

factory-made wrought steel butt weld fittings, or forged steel fittings socket welded or threaded. 
K. Mechanical formed fittings may be used utilizing carbon steel housing with integral pipe stop, and 

O-ring seal pocket and O-ring, uniformly compressed into permanent mechanical engagement 
onto pipe. 

L. Approved mechanical grooved fitting manufacturers shall be: 
1. Victaulic 
2. Anvil (GruvLok) 
3. Tyco (Grinnell) 
4. Engineer approved equivalent. 

M. Entire project to use grooved couplings of one manufacturer. 
N. Flexible piping systems may not be used unless specifically approved by MPS. 
O. All main drain and auxiliary drain piping shall be Schedule 40 galvanized (inside and out) from the 

valve to the outlet. 
2.03 SYSTEM CONTROL VALVES 

A. Except as noted upstream of the fire pump or as the City of Minneapolis requires at the water lead-
in, sprinkler system control valves shall be slow-close, butterfly-type with exterior position indicator 
and integral tamper switch.  Control valves to be UL listed and FM approved for use on fire 
protection systems. Location of valves as indicated on the plans. 
1. Butterfly valves used in the normally closed position shall have an integral tamper switch 

specifically designed for use in the normally closed position (signal sent within two turns of 
the handle from fully closed position). Approved models include: 
a. Victaulic 'FireLock®' Butterfly Valve - Supervised Closed - Series 707C. 
b. Engineer approved equivalent. 
c. As alternative to a valve with an integral tamper switch, normally closed butterfly valves 

may use an external tamper switch as long as it is arranged for operation in the normally 
closed position. 

B. Valves located upstream of fire pumps and as required by the City of Minneapolis for installation at 
the water lead-in, shall be outside screw and yolk (OS&Y), solid bronze wedge, with flanged or 
grooved ends. 

C. Dry-Pipe or Preaction System Riser Isolation Valve 
1. Provide butterfly-type control valve on dry-pipe or preaction risers between the dry-

pipe/preaction valve and the vent.  Valve to have exterior position indicator and integral 
tamper switch.  Control valve to be UL listed and FM approved for use on fire protection 
systems. 

2.04 CHECK VALVE 
A. A UL listed and FM approved swing-type check valve shall be installed as per the manufacturer’s 

requirements. Valve to have grooved end connections.  Location of valves as indicated on the 
plans. 
1. Valve to be installed in the vertical or horizontal position.  If installed in the vertical position, 

the direction of the flow arrow must point upward.  If installed in the horizontal position, the 
access cover must face up. 

B. Approved check valves shall be: 
1. Reliable Model G. 
2. Tyco Model CV-1F. 
3. Victaulic Vic-Check - Series 716. 
4. Viking Model G-1. 
5. Engineer approved equivalent. 
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2.05 FLOOR CONTROL ASSEMBLY 
A. Provide UL Listed and FM Approved Floor Control Assembly.  Assembly to include: 

1. Test and Drain Valve 
2. Water Flow Switch 
3. Pressure Gauge 

B. Approved Floor Control Assemblies include: 
1. Viking EasyPac Floor Control Assembly 
2. AGF RiserPACK Model 8000 Floor Control Assembly 
3. Tyco Model RM-1 Floor Control Assembly 
4. Reliable Model FCA Floor Control Assembly 
5. Victaulic Series 747M Firelock Floor Control Assembly 
6. Engineer approved equivalent. 

2.06 HANGERS AND SUPPORTS 
A. Hangers, hanger rods, clamps, and inserts to meet requirements of NFPA 13, current adopted 

edition, except as indicated in this Section. 
1. Toggle type hangers shall not be used on any exposed piping installed less than 9 feet above 

finished floor. 
2. Toggle type hangers shall not be used on any pipe larger than 1 1/2 inches. 
3. All valve assemblies shall have floor mounted pipe stands not exceeding 3 feet on center. 
4. Cadmium or zinc plated hanger components are required in all freezer and pool areas. 
5. Powder driven studs shall not be used. 

B. Trapeze-style hanging assemblies may be used, but only with documentation on the shop 
drawings validating the sizing of the trapeze members.  When a trapeze member is not explicitly 
listed in NFPA 13 (e.g. Unistrut), documentation must be provided that indicates adequate section 
modulus and other pertinent parameters are being met. 

C. Materials for inserts, rods, and hangers in tunnels, crawl spaces, swimming pool areas, pool filter 
rooms, pool fan rooms, shower rooms, and any other spaces exposed to weather or high humidity 
shall be of corrosion resistant, non-ferrous material.  Unistrut steel products shall have prime 
bonderized finish coating (galvanized).  Contractor shall field coat any raw cut edges on steel 
products with a prime bonderized finish coating. 

D. Hanger rods attached to structure through new or existing ceiling systems, regardless of type of 
construction, to be fitted with a white plastic rod escutcheon. 

2.07 SPRINKLER ALARMS 
A. Provide Potter SASH-24, 24-volt horn/strobe with sign and weatherproof back box.  Contractor 

may provide UL listed or FM approved equivalent horn/strobe with prior approval by the 
engineer.  Alarm to be located on the exterior wall of building as shown on plans.  Outside electric 
alarm shall be wired to building fire alarm control panel (FACP) and shall operate upon activation 
of sprinkler flow switch. 

B. Provide Potter Model VSR vane type waterflow alarm switch with retard at wet system 
controls.  Switch to be wired to send alarm signal to FACP upon detection of water flow.  Wiring by 
Division 28. 
1. Flow switch shall not be installed within 6 inches of a fitting which changes the direction of the 

waterflow or within 24 inches of a valve or drain. 
2. The detector shall respond to waterflow in the specified direction after a preset time delay that 

is field adjustable. 
C. Provide Potter Model PS-10-1A alarm pressure switch on dry-pipe system.  Switch to be wired to 

send alarm signal to FACP upon valve “trip”. 
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D. Provide Poster Model PS-40-2A supervisory pressure switch on dry-pipe system to monitor 
supervisory air pressure. Switch to include two sets of contacts. Switch to be wired to send 
supervisory signal to FACP upon detection of low and high supervisory air pressure. Switch to be 
set to send supervisory signal at 10 psi below normal system air pressure and at 10 psi above 
normal system air pressure. 

E. Provide Potter Model PCVS-1 (butterfly valves) or Potter Model OSYSU-1 (OS&Y valves) valve 
supervisory (tamper) switches on all sprinkler control valves when not integral to valve. Switches to 
be wired to send supervisory signal to FACP upon change of position of control valve from 
normal.  Wiring by Division 28. 

2.08 BACKFLOW TEST OUTLET 
A. Furnish and install where shown on project drawings a rough brass, flush-type test connections 

with outlet, cap, and chain, rectangular wall plate lettered "TEST CONN".  Size outlets and 
associated piping to flow full system demand.  Outlets to have 2½” male NPT hose threads. 

B. Approved manufacturers include: 
1. Elkhart Brass Mfg. Company, Inc. 
2. Guardian Fire Equipment, Inc. 
3. Fire End and Croker Corporation. 
4. Potter Roemer. 
5. Engineer approved equivalent. 

C. Test connection piping shall include a UL/FM approved control valve and an automatic ball 
drip.  Control valve must be monitored in the closed position. 

2.09 INSPECTOR'S TEST 
A. Furnish and install all materials required for inspector's test connections. 
B. Test & drain connections to be located at the riser for each wet system in the building. 
C. Remote inspector’s test connections shall be piped to locations approved prior to fabrication and 

installation.  Inspector’s test connections shall discharge to the building exterior.  They shall 
terminate at grade level with a concrete splash block provided by this Contractor at each location. 

D. Where a test connection passes through an exterior wall, provide a galvanized wall plate at the 
exterior; provide a galvanized 45° elbow to include an orifice with a diameter equivalent to the 
smallest orifice sprinkler installed. 

2.10 MAIN DRAIN 
A. Main drain to be routed through exterior wall as shown on the project drawings.  Provide a 

galvanized wall plate and galvanized 45° elbow at exterior. 
2.11 AUXILIARY DRAINS 

A. Auxiliary drains shall conform to rules of NFPA 13. 
B. Fire sprinkler systems shall be designed so that low point drains shall be kept to an absolute 

minimum.  The drains shall be in easily accessible locations with the locations approved by the 
Owner prior to fabrication and installation. 

C. Fire sprinkler system auxiliary drains for trapped water shall meet requirements of the adopted 
edition of NFPA 13.  For trapped water in excess of 50 gallons, the auxiliary drain shall be piped to 
an accessible location approved by Owner. 

D. Where the drain passes through an exterior wall, provide a galvanized wall plate, galvanized 45° 
elbow and a concrete splash block. 

E. Drum drips for trapped water in excess of 5 gallons shall be piped to heated spaces. 
F. Auxiliary drain valves shall be fully accessible and located no higher than 7 feet above finished 

floor. 
G. Ball drips shall be piped to floor drains or exterior of building. 
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2.12 RELIEF VALVE 
A. Provide a relief valve not less than 1/4 inch in size and set to operate at 175 psi or 10 psi in excess 

of the maximum system pressure, whichever is greater.  Relief valve to be located on the wet 
system risers. 

2.13 AIR VENT 
A. Automatic Air Vent 

1. Furnish and install a UL Listed and FM Approved automatic air vent. 
2. Vent to have 175 psi rated working pressure. 
3. Install per manufacturer's instructions. 
4. Automatic Air Vent to be located at or near the remote high point of the fire sprinkler piping. 
5. Approved Automatic Air Vents include: 

a. ECS Model PAV-W 
b. Potter Model PAAR-B 
c. South-Tek Model O2 Release 
d. AGF Model PURGEnVENT 

2.14 SIGNS 
A. Contractor shall furnish all necessary signs identifying control valves, inspector’s test connection, 

and auxiliary drains.  Control valve signs shall identify the valves as “Normally Open” or “Normally 
Closed.” 

B. All signs shall be aluminum with painted white background and fade resistant red lettering.  Signs 
of similar quality may be used upon prior approval by the  Engineer. 

C. Provide permanent, red, plastic engraved signage at the main valve assembly to indicate the 
zoning of the system.  All control valves in the building shall have permanent, red, plastic/metal, 
engraved signage indicating the zone it controls.  All inspector test valves shall have permanent, 
red, plastic/metal, engraved signage indicating the proper zone. 

D. At each outside alarm device, sign indicating what authority to call if device is activated. 
E. See the Backflow Test Outlet section and Fire Department Connection section for Backflow Test 

Outlet and Fire Department Connection lettering. 
2.15 WALL/FLOOR PENETRATIONS 

A. In addition to this section, follow Specification Section 22 05 55 ‘Penetration Sealants for Plumbing 
Systems’ for fire protection penetration sealing requirements. 

B. Where pipe passes through walls, floors, or other building construction that by code requires a fire 
rating, approved fire rated assemblies shall be used. 

C. Penetration sealant shall be a single component ceramic fiber based putty fill, void or cavity 
material fire barrier caulk, putty strip, and sheet forms. 
1. Acceptable fire caulk products: 

a. 3M Fire Barrier CP 25WB+ Sealant. 
b. Hilti FS-ONE Intumescent Firestop Sealant. 
c. Engineer approved equivalent. 

D. All pipe penetrations through interior walls, floors, ceilings, and partitions shall be sealed with 
materials to match the surrounding materials. 

E. Flame spread/smoke contribution shall be 0/0 in accordance with ASTM E84.  UL rated material 
classified for use in through-penetration firestop systems shall be used for, but not limited to, the 
following: 
1. Metal Pipe:  UL rated material classified for use in through-penetration firestop system. 

F. All pipe penetrations through rated floor and ceilings shall be sleeved with steel pipe sleeves at 
least 2 pipe diameters larger than the piping passing through the sleeve or as required by the 
manufacturer 's requirements for the specific firestopping assembly materials to be installed on the 
project. 
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G. Except as noted on the plans, where exposed pipe passes through indoor finish work, chrome split 
wall plates (F&C plates) or escutcheons shall be installed.  Plates or escutcheons shall be sized to 
fit snugly around the pipe. 

H. Penetrations through an exterior wall to be sealed with foam or mastic; penetrations to be caulked 
at the outside wall. 

I. Holes through rated walls shall be a minimum of 1 in. larger, and maximum of 2 in. larger in 
diameter than the outside diameter of the pipe passing thru the rated wall.  This space shall be 
filled with mineral wool and sealed with an approved listed fire caulk or sealant. All penetrations of 
fire rated walls and assemblies shall be UL listed for that purpose, for both the type of pipe 
material and wall or ceiling/floor construction.  Listed alternate methods may be accepted. 

PART 3 EXECUTION 
3.01 GENERAL RESPONSIBILITY 

A. The sprinkler contractor shall be responsible for providing a complete and operating system 
throughout the entire building as per NFPA 13 (current adopted edition).  Contractor shall be 
responsible for review of all architectural drawings and placement of any sprinklers within soffits, 
skylights, recesses, below mechanical equipment, etc. to meet the guidelines of NFPA 13. 
Contractor shall meet the requirements of NFPA 13 for obstruction of sprinklers caused by 
architectural elements shown on the Project Drawings. 

B. The sprinkler contractor shall institute a system of quality assurance to assure that the design, 
installation, materials, inspection, and testing of all components are in accordance with the 
provisions of this specification and the applicable codes and standards.  The quality assurance 
program shall require that all shop drawings, calculations, and other submittals are checked and 
signed by a technician with a minimum NICET Level III rating, or by a registered professional 
engineer who has passed the NCEES professional engineering exam for fire protection. 

C. Engineer approval must be obtained before any cutting of pipe or commencement of work. 
D. Contractor and required installation employees shall be licensed as required by the State of 

Minnesota and shall maintain the necessary license from the time of bid through completion of the 
project. 

3.02 DESIGN SUBMITTALS 
A. The contractor shall coordinate fire protection work prior to submitting Shop Drawings for review. 
B. The Owner's Designated Representative will require a minimum of ten (10) working days, 

excluding transmittal time, to review submittals.  The contractor shall allow for this when 
scheduling their work. 

C. Owner's Certificate 
1. Provide completed Owner's Certificate per NFPA 13 documenting building use, storage 

information, commodity classifications etc. 
2. Certificate shall include owner's signature. 

D. Sprinkler System Shop Drawings: 
1. Prepared in accordance with NFPA 13 guidelines for sprinkler system shop drawings. Shall 

include ceiling layout indicating the various materials, elevations, and the tile pattern, as 
applicable; shall indicate ceiling diffusers, grilles, lighting fixtures, speakers, major HVAC 
ductwork trunk lines, and electrical cable trays.  Where no suspended ceiling is included, or 
where the structural members are combustible, the structural elements shall be indicated on 
the drawings. 

2. Prepared from full-scale AutoCAD-generated .dwg format. 
3. Plotted at 1/8” or 1/4” scale. 
4. In addition to the submitted drawings, the sprinkler contractor shall submit directly to the 

engineer an electronic copy of the fire protection drawings. 
E. Hydraulic calculations: 

1. Hydraulic calculations shall include all information required by NFPA 13. 
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F. Product Data:  *Note that specific device and size being utilized shall be clearly marked or 
highlighted on submitted material data sheets. 
1. Piping materials, including flexible connections and sprinkler specialty fittings. 
2. Pipe hangers and supports. 
3. Valves, including listed fire-protection valves, unlisted general-duty valves, and specialty 

valves and trim. 
4. Sprinklers, escutcheons, and guards.  Include sprinkler flow characteristics, mounting, finish, 

and other pertinent data. 
5. Fire department connections, including type, number, size, and arrangement of inlets; caps 

and chains; size and direction of outlet; escutcheon and marking; and finish. 
6. Alarm devices, including electrical data. 
7. Details of all fire stopping materials and methods to be used at wall/floor penetrations. 

3.03 WATER SUPPLY 
A. If provided by the Engineer, the contractor shall utilize water supply information shown on the 

construction documents.  If the water supply information provided is more than one year old, the 
contractor shall utilize the information for bid purposes only and provide an updated water supply 
test after the bid is awarded according to the requirements below.  If no water supply information is 
provided in the construction documents, the awarded contractor shall provide an updated water 
supply test prior to the shop drawing submittal according to the following: 
1. Contact project engineer 3 days prior to testing so that he/she may witness. 
2. If the engineer does not choose to witness the testing, then forward to him/her the following 

data from the test: 
a. Static Pressure; Residual Pressure; Velocity (Pitot) Pressure; Diameter of Outlet; Type 

of Outlet (Nozzle, Hose Monster, Hydrant Butt). 
b. Locations of the flowing hydrant and the hydrant used for pressure readings. 
c. Sketch of underground mains including sizes. 
d. The project engineer shall determine what flow and pressures shall be used within the 

hydraulic calculations, based on the results forwarded to him/her. 
e. Under no circumstances shall the sprinkler contractor use water supply data that has not 

been previously approved by the project engineer. 
3.04 SPRINKLER SYSTEM DESIGN 

A. See project drawings for sprinkler system design parameters. 
B. All remote area calculations shall include a five (5) psi safety margin. 
C. Area reductions may be used when utilizing quick response (QR) sprinklers, but must comply with 

the guidelines of NFPA 13. 
D. Not all areas will require separate hydraulic calculations, but it should be reasonably clear to the 

plan reviewer from remote area calculations and pipe sizes that the specified densities can be 
met.  Contractor shall be prepared to prove any area that is not specifically calculated. 

3.05 INSTALLATION-GENERAL 
A. The contractor shall coordinate fire protection with all trades.  Refer to other related general and 

mechanical sections for additional information, including any articles addressing submittals and 
coordination in those sections.  Provide input in the preparation of coordination drawings prior to 
fabrication and installation of materials. 
1. Coordinate with other work, including structural, architectural, plumbing piping, ductwork, 

electrical piping and equipment, etc., as necessary to interface components of fire sprinkler 
piping properly with other work. 
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3.06 INSTALLATION OF PIPES AND PIPE FITTINGS 
A. Install pipes and pipe fittings in accordance with NFPA standards and as specified herein. 

1. All piping shall be installed in a neat and orderly manner, plumb and parallel to building 
structure, and shall be properly supported.  Piping shall be concealed in construction work 
wherever possible.  Piping shall be installed above ceiling where ceilings are 
provided.  Exposed piping shall be so located in respect to structural members, beams, joists, 
lighting fixtures, ducts, etc., so as to maximize aesthetics.  The location of all piping and 
sprinklers shall be subject to the approval of the Engineer. 

2. Exposed sprinkler piping and components shall not be installed in any public areas less than 
7'-0" above finished floor without prior approval of the Owner's Designated Representative. 

3. Use reducing fittings for changes in pipe size.  Reducing grooved fittings and bushings are 
not acceptable. 

4. Cutout disks created by field-cut holes in pipe shall be recovered and wired to the pipe near 
the point of cutting.  All disks shall be accounted for to assure that no blockage of the pipe 
would occur as the result of the displacement of these disks. 

5. This contractor shall be responsible for all work associated with the clean-up and re-painting 
resulting from the use or excessive amounts of lubricants or sealants on fittings, throughout 
the entire warranty period. 

6. Install galvanized pipe and fittings where piping is exposed to high humidity or weather. 
7. All piping and fittings shall be so installed that the system may be thoroughly drained.  Where 

practicable, all piping should be arranged to drain to the main drain valve.  All auxiliary drains 
shall be piped so the drain valves are in a location acceptable to the Owner and in accessible 
heated locations without climbing or crawling. 

8. Dry-pipe and preaction system piping shall be sloped to drain as per the requirements of 
NFPA 13. 

9. All piping passing through exterior walls (drain lines, inspector test connections, fire 
department connections, etc.) shall have a minimum of four feet of dry piping from any pipe, 
fittings, or valves containing water to the wall. 

10. Seal all piping penetrations of walls, partitions, ceilings, or floors to match the existing 
materials and construction. 
a. Confirm compatibility of surfaces to receive sealant materials.  Verify that openings are 

sound, clean, dry, and ready to receive application of sealants.  Verify that penetration 
elements are securely fixed and properly located, with a minimum of 1/2-inch space 
between penetrations and surfaces of openings.  Beginning of installation means 
acceptance of existing conditions. 

b. Protect adjacent surfaces and equipment from damage.  Clean contact surfaces of dirt, 
dust, grease, oil, loose material or other matter which may affect bond of 
sealant.  Remove incompatible materials which effect bond by scraping, brushing, 
scrubbing, or sand blasting. 

11. Seal all piping penetrations of rated walls, partitions, ceilings, or floors with approved fire 
rating assembly. 
a. Fire rating assembly shall be installed so as to maintain the required rating of the 

penetrated wall, ceiling, or floor, and in accordance with the manufacturer's listing. 
b. The contractor is responsible for identifying fire rated partitions, ceilings, and floors with 

the Architect. 
c. Apply (1) seal on representative substrates on site for each fire rating required.  Confirm 

requirements of fire ratings. 
1) Product and application shall be approved by governing authorities prior to 

continuing with the Work. 
2) Approved mock-up may remain as part of the completed Work. 

d. Application shall be in accordance with Project requirements as to thickness and density 
to achieve fire rating. 
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e. Apply sealant in strict accordance with manufacturer’s instructions.  Apply sealant in 
sufficient thickness to achieve required rating.  Pack material solidly around 
penetrations; fill openings to a depth of 1 inch or in accordance with scheduled fire 
ratings. 

3.07 INSTALLATION OF SUPPORTS AND ANCHORS 
A. Install pipe supports in accordance with NFPA 13. 

1. Pipe shall not be supported from the bottom chord of structural members without prior written 
approval from the Structural Engineer of Record on the project. 

3.08 INSTALLATION OF SPRINKLERS 
A. General:  Install sprinklers in compliance with approved Drawings and approvals by governing 

bodies. 
B. Sprinkler Schedule: 

1. Toilets, Corridors, and all areas with finished ceilings on concealed piping. 
2. On exposed piping in unfinished areas. 
3. On exposed piping in finished areas. 
4. Where indicated or required. 
5. Locker Rooms, gypsum/plaster ceilings, and ceilings less than 7’-0” AFF 

C. Store sprinklers properly, protect them from heat, handle in accordance with the manufacturer's 
requirements, and install sprinklers with pipe in place and always wrench tighten the sprinkler with 
the wrench required by the manufacturer. 

D. Sprinkler locations shall be coordinated with architectural and structural features, all mechanical 
and electrical obstructions, light fixtures, diffusers, and grilles. 
1. In spaces with lay-in ceiling tiles the sprinklers shall be located in the center of the tile. 

a. In spaces with 2x4 lay-in ceiling tiles, sprinklers shall be located at the center of the short 
dimension and at one of the quarter points of the long dimension, i.e. center of tile, or 12 
inches from either end and centered. 

2. Sprinkler spray patterns shall not be obstructed by any other ceiling, electrical, mechanical, or 
structural components, and shall be located as required by NFPA 13 for horizontal and 
vertical obstructions. 

3. All special sprinklers shall be located and installed as required by their listing. 
E. In any area where sprinklers are subject to damage, the piping and sprinklers shall be installed so 

as to provide the maximum protection from damage.  Sprinkler head guards shall be installed on 
all such sprinklers and any sprinkler head located within 7 feet of finished floor. 

F. Protective covers or straps on sprinklers utilized by the sprinkler manufacturers for shipping and 
sprinkler head integrity protection shall remain in place until the sprinkler system installation is 
complete.  It is then the sprinkler contractor's responsibility to ensure that all of the protective 
covers and straps are removed and that none of the installed sprinklers show damage or glass 
bulbs show obvious leakage. 

G. Dry type sprinklers shall be installed in accordance with the manufacturer's requirement for the 
length of the dry sprinkler assembly in the heated area and shall be installed in tees only. 

3.09 INSTALLATION OF ACCESS DOORS FOR FIRE PROTECTION 
A. Follow Specification Section 22 05 54 ‘Access Doors for Plumbing’ for installation of access doors 

for fire protection. 
3.10 TESTS AND APPROVALS 

A. All required system testing outlined in NFPA 13 shall be completed and documented on the 
Contractor’s Material and Test Certificate (CMTC).  These tests include among others: 
1. 200 psi Hydrostatic Test 

a. System air shall be exhausted through bleed valve prior to performing Hydrostatic Tests. 
2. Sprinkler Flow Alarm Tests 



Andersen United Middle School- 
Electrical Renovation  
Wold Project No. 252012 

21 13 00 - 14  
WATER-BASED FIRE 

SUPPRESSION SYSTEMS 
Issued Addendum No. 2  

B. Contractor to receive copy of the CMTC for Underground piping from underground piping 
contractor prior to connection of sprinkler system to public supply. 

C. Upon completion of above testing: 
1. A copy of the CMTC and Backflow Testing attachment shall be submitted to the Architect and 

to the approving agencies. 
3.11 FIRE ALARM SYSTEM COORDINATION 

A. The sprinkler contractor shall, before the sprinkler system is in service, coordinate with the fire 
alarm contractor and the central station contractor. 
1. Coordination shall include, but is not limited to, all functions of all sprinkler system alarm and 

trouble components with the appropriate fire alarm panel functions and central station 
functions. 

2. This contractor shall demonstrate to the Owner's Designated Representative that all sprinkler 
alarm devices are labeled properly on the alarm panel and the central station and that all are 
functioning as intended. 

3. This contractor shall document the demonstration and provide such documentation to the 
Owner's Representative in the O&M Manual. 

3.12 CLEANING AND PAINTING 
A. Where required, painting of sprinkler pipe to be performed by Division 9.  However, all sprinkler 

piping shall be wiped of excess oil, grease, and sealing compound by the sprinkler contractor. 
3.13 RECORD DRAWING 

A. The contractor shall maintain one set of drawings at the job site used as a master copy.  Each 
change order or other revision, deletion, or addition shall be clearly marked and noted by colored 
pencil.  This copy of plans shall be used to complete record drawings to be submitted as part of 
the Operation and Maintenance Manuals. 

3.14 OPERATION AND MAINTENANCE (O&M) MANUALS 
A. Submit three (3) copies of the O&M manual for approval prior to owner’s instructions. 
B. Manual to be a three ring binder and include these components in this order: 

1. Cover – identify project name and date, contractor, and 24-hour contact information. 
2. Normal conditions of sprinkler system. 

a. Normal conditions of sprinkler system section to include typical pressures and valve 
positions.  The purpose of this information is so that the building owner can observe the 
pressure gauges on the system riser and compare to the given typical static pressures 
and determine if the system is operational or if there is a problem.  Also, the building 
owner should be able to review the O&M Normal Conditions and know what position 
each valve should be in under normal conditions (i.e. normally open/closed). 

3. Emergency instructions in case of fire. 
4. Emergency instructions in case of accidental discharge. 
5. Sprinkler cut sheets. 
6. Sprinkler system component cut sheets (to include as a minimum all control valves, backflow 

assembly, electrical alarm switches and devices, and any other specialty items, as 
applicable). 

7. Hydraulic calculations. 
8. Contractor’s Material & Test Certificate(s) both above and below ground. 
9. Approval letters from authority having jurisdiction and ISO, as applicable. 
10. Record drawing (if drawing is too large to be folded and included in the binder, roll and 

include separately). 
11. An original copy of NFPA 25 INSPECTION, TESTING, AND MAINTENANCE OF WATER 

BASED FIRE PROTECTION SYSTEMS,  adopted edition. Photo copies will not be accepted. 
C. Include an electronic copy (.pdf) of the Manual. 
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3.15 INFORMATION SIGNS 
A. Hydraulic Nameplate 

1. A hydraulic design data nameplate similar to that shown in NFPA 13 shall be provided at the 
riser(s) for each hydraulic remote area submitted. 

2. A hydraulic design data nameplate similar to that shown in NFPA 13 shall be provided at the 
Floor controls for each hydraulic remote area submitted. 

3. An identical hydraulic design data nameplate to that described above shall be provided at 
each set of floor controls where the design basis is the same as the original design basis. 
E.g. include the Fourth floor design placard at the third through first floor controls when those 
floors are designed the same as the Fourth floor. 

B. General Information 
1. The sign shall include the following information: 

a. Name and location of the facility protected 
b. Presence of high-piled and/or rack storage 
c. Maximum height of storage planned 
d. Aisle width planned 
e. Commodity classification 
f. Encapsulation of pallet loads 
g. Presence of solid shelving 
h. Flow test data 
i. Presence of flammable/combustible liquids 
j. Presence of hazardous materials 
k. Presence of other special storage 
l. Location of auxiliary drains and low point drains 
m. Original results of main drain flow test 
n. Name of installing contractor or designer 
o. Indication of presence and location of antifreeze or other auxiliary systems 

2. Such general information shall be provided with a permanently mark weatherproof metal or 
rigid plastic sign, secured with corrosion-resistant wire, chain, or other acceptable means. 

3. Such signs shall be placed at each system control riser, antifreeze loop, and auxiliary system 
control valve. 

3.16 INSTRUCTIONS 
A. Furnish, without additional expense to owner, the services of competent instructors who will give 

full instructions in the care and operation of the automatic sprinkler system equipment.  Instruction 
shall be to the owner’s employees who are to have charge of the equipment. 

B. The instruction period for sprinkler system shall not be less than three (3) man-hours. 
C. Instructions shall include as a minimum: placing the system in service, taking the system out of 

service, what to do in case of fire, what to do in case of accidental discharge, identification of 
primary system components, walk-through showing location of all auxiliary drains, performing an 
alarm test, reviewing the O&M manual, identifying applicable portions of NFPA 25, and answering 
any other questions. 

END OF SECTION  21 13 00 
  



Andersen United Middle School- 
Electrical Renovation  
Wold Project No. 252012 

21 13 00 - 16  
WATER-BASED FIRE 

SUPPRESSION SYSTEMS 
Issued Addendum No. 2  

 



 
 

Andersen United Middle School- 
Electrical Renovation  
Wold Project No. 252012 

22 00 00 - 1  Plumbing - General Requirements 
Issued Addendum No. 2  

SECTION 22 00 00  
PLUMBING - GENERAL REQUIREMENTS 

PART 1 - GENERAL 
1.01 SUMMARY 

A. Section Includes: 
1. The work to be accomplished under this Specification and the accompanying Drawings includes furnishing 

all labor, materials, equipment, and services necessary for the proper completion of all plumbing work. 
2. The omission of express reference to any parts or services necessary for, or reasonably incidental to, a 

complete installation shall not be construed as releasing the Contractor from furnishing such parts or 
services. 

3. The scope of the Plumbing work shall include, but not be limited to, the following: 
a. Installation of new plumbing fixtures, trim, and fixture carriers, where applicable; 
b. Installation of new waste, vent, and domestic water piping; 
c. Installation of new roof drainage systems, including roof drains and flashings; 
d. The completed plumbing installation shall meet all state and local codes, as they apply; 
e. The installation shall be made in a neat and workmanlike manner by persons licensed in the trade by 

the State of Minnesota and the City of Minneapolis; 
f. The Contractor shall provide the Owner with a 1-year guarantee against defective materials and 

workmanship, As-Built Drawings, and Maintenance and Operation Manuals upon completion of the 
Project; 

g. All materials and equipment shall be new unless otherwise indicated; and 
h. All cutting core drilling required for the plumbing installation shall be the responsibility of the Plumbing 

Contractor unless otherwise indicated. 
4. The Owner will contract directly with a Commissioning Authority. 
5. Job Progress:  Contractor shall provide sufficient workers and materials to keep pace with the construction 

schedule.  Contractor shall place orders for equipment such that job progress is not slowed due to late 
delivery and shall confirm delivery dates with suppliers. 

6. Coordination:  Contractor shall coordinate trades to install systems in the space provided within the 
structure.  Where required, Contractor shall remove and reinstall existing work to allow for a congruous 
installation.  Install systems and materials for ease of maintenance.  Equipment arrangements shall 
provide at least the minimum clearances as recommended by equipment manufacturer to facilitate proper 
maintenance and servicing of system. 
a. Deviations in minimum clearance requirements shall be permitted only upon prior written authorization 

from Architect/Engineer. 
b. Commissioning shall be scheduled after Plumbing Contractor has given written documentation to 

Commissioning Authority that systems are fully operational and building controls and graphics are 
complete.  Plumbing Contractor shall send a copy of documentation to Engineer. 
1) Punch lists generated by Commissioning Authority will not be inspected by Commissioning 

Authority for completion until Commissioning Authority has received written documentation 
indicating that all punch list items have been completed.  Closeout and final payments will not be 
authorized until all punch list items, generated by Commissioning Authority and Engineer, have 
been completed to Engineer’s satisfaction. 

1.02 SITE INSPECTION 
A. General Requirements: 

1. Before submitting a proposal for work outlined in this Specification and accompanying Drawings, Bidders 
shall examine the site and check as to the means of making connections to services and shall become 
familiar with all existing conditions and limitations.  No extras will be allowed because of Contractor's 
misunderstanding as to amount of work involved or lack of knowledge of any site conditions that may 
affect the work.  Any apparent variance of the Plans or Specifications from the existing conditions at the 
site shall be called to the Engineer’s attention during the Bid period so clarification can be made by 
Addenda. 
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2. The existence of any wires, conduits, pipes, ducts, or other facilities are shown in a general way only.  It 
shall be the Contractor’s responsibility to visit the site and make exact determination of the existence of 
any such facilities prior to the submission of Bid.  It is understood that the Contractor will be responsible for 
making the exact determination of the location and condition of such facilities. 

1.03 FEES, PERMITS, AND INSPECTIONS 
A. General Requirements:  All required fees, permits, and inspections shall be obtained and/or arranged for by the 

Contractor under the section of the Specifications for which they are required. 
B. Regular Inspections:  Regular inspections shall be arranged by the Contractor as required by any and all 

regulations.  All charges for inspections by regulating agencies of installations or review of Plans and 
Specifications shall be paid by the Contractor. 

C. Certificate of Final Inspection:  Under each applicable section of the Specifications, the Contractor shall, upon 
completion of the work under that section, furnish a Certificate of Final Inspection to the Engineer from the 
inspection department having jurisdiction. 

1.04 CODES AND STANDARDS 
A. General Requirements:  All materials and workmanship shall comply with all applicable codes, specifications, 

ordinances, laws, regulations, industry standards, and utility company regulations. 
B. Variations:  In case of difference between building codes, specifications, state laws, local ordinances, industry 

standards, and utility company regulations and the Contract Documents, the most stringent shall govern.  The 
Contractor shall promptly notify the Engineer in writing of any such difference. 

C. Non-Compliance:  Should the Contractor perform any work that does not comply with the requirements of the 
applicable building codes, state laws, local ordinances, industry standards, and utility company regulations, the 
Contractor shall bear all costs arising in correcting the deficiencies. 

1.05 DRAWINGS USE AND INTERPRETATION 
A. General Requirements: 

1. The Drawings are diagrammatic and indicate the general arrangement of systems and equipment, unless 
indicated otherwise by dimensions or Detail Drawings.  For exact locations of building elements, refer to 
dimensioned Architectural/Structural Drawings; however, field measurements take precedence over 
Dimensioned Drawings.  The installation of all systems and equipment is subject to clarification as 
indicated in Division 1 - GENERAL REQUIREMENTS. 

2. Piping plans are intended to show size, capacity, approximate location, direction and general relationship 
of one work phase to another, but not the exact detail or arrangement. 
a. Generally, layout pipelines requiring drainage first, followed by large pipe mains, ductwork and 

electrical conduit.  Follow this procedure for an orderly installation but not to establish precedence of 
one trade over another. 

3. Equipment outlines shown on Detail Drawings or dimensions indicated anywhere on the Drawings are 
limiting dimensions.  Equipment exceeding approximate dimensions indicated by equipment outlines on 
Detail Drawings and any equipment or arrangements that reduce indicated clearances or exceed specific 
equipment dimensions may not be used. 

4. The Contractor, before roughing in any facilities or installing any equipment, shall consult all Drawings 
(including General, Landscape, Structural, Mechanical, Electrical, Kitchen or Laboratory Layout) and shall 
be informed of materials, finishes, locations of ceilings, structural members, pipes, ducts, recessed lighting 
fixtures, conduits, and other components which may affect the installation.  The Contractor, in installing 
equipment, shall leave adequate room for the installation of equipment by other Contractors where space 
is limited.  Consideration has been given to such conditions of limited space in the preparation of the 
Drawings and the locations and dimensions of equipment have been selected accordingly.  The Contractor 
shall be cautioned that in certain instances, space may be limited to the extent that there may be only one 
arrangement of equipment or facilities that will allow installation of same. 
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5. Discrepancies discovered before or after work has started, shall be brought to the Engineer’s attention 
immediately and the Engineer reserves the right to require minor changes in the work of any Contractor to 
eliminate such discrepancies with no change in Contract Sum. 
a. The Plans and Specifications are complementary and what is called for in either one shall be as 

binding as if called for in both. 
b. Where a disagreement exists between the Plans and Specifications, the item or arrangement of better 

quality, greater quantity, or higher cost, shall be included in the Bid. 
1.06 SYMBOLS AND ABBREVIATIONS 

A. General Requirements:  Refer to symbols and abbreviations on Drawings.  Other symbols are in common 
usage, but if uncertainty exists regarding any plan symbols or abbreviations, it shall be brought to the 
Engineer’s attention for clarification by Addenda. 
1. Where the phrase "Provide" occurs, "provide" shall be construed to mean the same as "furnish and install". 

1.07 CUTTING AND PATCHING 
A. General Requirements:  Each trade shall perform all cutting and patching necessary in order to perform the 

work unless such work has been delegated to the General Contractor.  However, special permission shall be 
obtained from the Engineer before cutting structural members or finished material.  All patching shall be 
performed in such manner as to leave no visible trace and to return the part affected to the condition of 
undisturbed work.  Patching work shall be performed by persons experienced, skilled, and licensed for the 
particular type of work involved.  Inferior work will not be accepted.  Pipe penetration through new or existing 
floors and walls, regardless of type of construction, should be done by rotary drill, wet or dry method.  Use of 
hand, electric, or pneumatic impact tool is not acceptable.  Contractor to contain water and dust to avoid 
damage to adjacent finishes, furniture and equipment. 
1. Where there are renovations or remodeling, this Contractor is responsible for patching all holes and 

openings left in existing floors, walls, ceilings, and roofs where plumbing equipment, such as pipe, and 
other components have been removed unless noted otherwise on Drawings.  Patching shall be performed 
by workers experienced, skilled, and licensed for the particular type of work involved.  Inferior work will not 
be accepted. 

B. Exterior:  Pavements, sidewalks, roads, and curbs shall be cut, patched, repaired, and replaced as required to 
permit the installation of the work of each trade.  Such cutting, patching, repairing, and replacing shall be the 
responsibility of, and paid for by, the trade requiring the work. 

C. Costs:  Each trade shall bear the expense of all cutting, patching, repairing, or replacing of the work of other 
trades required due to that trade’s fault, error, or tardiness, or because of any damage done by that trade. 

D. Prior to any floor cutting, scan the area where the cutting will occur to coordinate with any items buried in the 
concrete floor or within the saw cutting diameter. 

1.08 HOLES THROUGH MASONRY AND CONCRETE 
A. General Requirements:  Each trade shall provide all holes and openings required for that trade’s work unless 

such holes and openings are shown to be provided on the Architectural or Structural Drawings.  Pay particular 
attention to openings required in pre-cast, pre-stressed, or post-tensioned slabs.  Each trade shall be 
responsible for locating chases and openings required for work in the General Construction of the building. 
1. Holes made in the field shall be core drilled large enough to allow all pipe insulation to continue 

uninterrupted.  Holes in floors or exterior walls above grade shall include a steel pipe sleeve grouted 
watertight. 
a. The above method shall be employed whenever holes are made on-site, including holes required by 

change orders or because of omissions made inadvertently by the trade. 
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2. Pipe openings in exterior walls below grade between earth areas and interior spaces shall include a steel 
pipe sleeve and a mechanical seal. 
a. At locations where piping penetrates the foundation wall, a mechanical pipe to wall penetration seal 

shall be provided.  Seals shall be modular mechanical type, consisting of interlocking synthetic rubber 
links shaped to continuously fill the annular space between the pipe and wall sleeve.  Links shall be 
loosely assembled with bolts to form a continuous rubber belt around the pipe with a pressure plate 
under each bolt head and nut.  After the seal assembly is positioned in the sleeve, tightening of the 
bolts shall cause the rubber sealing elements to expand and provide an absolutely watertight seal 
between pipe and wall opening.  The seal shall be constructed so as to provide electrical isolation 
between the pipe and wall. 

3. Each trade shall be responsible for providing and disposing of water used in the core drilling 
operation.  Such work shall be scheduled and other trades coordinated so that damage will not result from 
the use of water. 

4. Each trade shall be responsible for grouting air-tight any openings adjacent to the trade’s work to seal 
against the passage of air, smoke vapors or sound as indicated in Section 22 05 55. 

1.09 SLEEVES 
A. General Requirements:  Install pipe sleeves where piping passes through walls, floors, ceilings or roof.  Sleeves 

through walls are to be no longer than the thickness of the wall.  Floor sleeves to extend a minimum of 3/4 inch 
above finish floor in general areas.  No less than 4 inches above floor in Mechanical Equipment/Boiler 
Rooms.  Install sheet metal sleeves at stud type interior partitions and ceilings other than suspended.  Install 
steel pipe sleeves at any masonry type partition and exterior wall penetrations, both above and below 
grade.  Cast iron pipe sleeves are not acceptable. 
1. Refer to Section 22 05 55. 

B. Floors:  Piping shall be caulked between sleeves and piping to make it water-proof or fire rating if application 
requires.  Plastic sleeves shall not be used. 

C. Wall sleeves shall be sealed or fire caulked if rating is required. 
D. Install sleeves at all walls including new walls with existing piping. 

1.10 PAINTING 
A. General Requirements: 

1. Refer to appropriate section of Division 22 for painting requirements. 
2. Refer to the General Construction Specifications for painting and report any discrepancies to 

Architect/Engineer for clarification by Addenda. 
B. Mechanical Systems Painting in Unfinished Rooms (Mechanical Rooms, Boilers Rooms, Chiller Rooms, and 

Other Equipment Rooms):  Exposed supporting iron and steel work, bare pipe, fittings, hangers, and supports 
shall be wire brushed, washed with mineral spirits to remove dirt and grease, and painted with (1) coat of metal 
primer followed by (2) finish coats of battleship gray paint. 

1.11 CONTINUITY OF SERVICES 
A. General Requirements: The building will be in use during these operations, and each trade shall schedule their 

work and carry it out in such a manner as to least inconvenience the occupants due to interruption of plumbing 
services.  Interruptions shall be confined to the smallest area possible at any one time and all interruptions shall 
be approved by Owner.  Temporary connections shall be made if required to provide continuity of service. 
1. After service has been restored following an interruption, each trade shall inspect all areas affected by the 

interruptions and be responsible for returning all services to the same operating condition which existed 
prior to the interruption. 

2. Where relocations of existing equipment, and piping systems and materials is necessary in areas providing 
uninterruptible services, schedule the work for minimal down time during a slack period, if 
possible.  Assign an adequate crew to accomplish the job in least possible time.  Prefabricate and install 
interconnecting portions of these systems prior to shut-down for final connections. 
a. Locate existing piping and make connection where required or where shown on the Drawings.  Do not 

cut into existing services without verifying with Owner that the pipe involved is the desired service. 
b. Maintain all existing services and equipment unless otherwise shown on Drawings. 
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c. Perform work that interrupts any service (this includes cutting into existing lines for new connections) 
at times (usually night) to cause the least interference to the normal operation of the 
building.  Anticipate scheduling work at periods which will result in additional construction cost, such 
as nights and weekends, and include cost in the proposal. 

d. Inform the building engineering staff in advance of any shut-off that will occur and give an estimate of 
duration.  Only after the engineering staff is fully informed and has agreed to the schedule of shut-
offs, can the work then proceed accordingly. 

e. Contractor to provide 72 hour notice to MPS Project Manager, Building Lead Custodian, and MPS 
Plumbing Shop before shutting water off. 

B. Connections:  Contractor shall field verify and inspect existing buildings for connections to existing systems, 
equipment, and materials designated, on Drawings or in Specifications, to be used. 
1. Wherever existing piping and ductwork that is disconnected and not reused shall be capped-leak tight 

below the floor, within the wall, or above the ceiling. 
2. Requests for additional compensation will not be considered when such occurrence is the result of existing 

conditions. 
C. Verification of Conditions: 

1. On-Site Review:  Contractor shall visit site to become thoroughly acquainted with existing conditions of site 
and services. 

2. Existing Active Services:  When encountered in Work, Contractor shall protect, brace or support pneumatic 
tubing, existing active ductwork, or other services, where required, for proper execution of Work. 
a. If existing active services not indicated on Drawings are encountered, Contractor shall relocate and 

brace these services at no additional cost to Owner. 
3. Inactive Services:  If encountered in Work, Contractor, as appropriate, shall cap or plug inactive pipes, 

ducts, and temperature control wiring at no additional cost to Owner. 
4. Responsibility:  Liability for repairs or replacement of damaged or defective materials, including, but not 

limited to, property damage resulting from negligence or other causes, shall be the Contractor's sole 
responsibility until work has been accepted by Architect/ Engineer and Owner. 

1.12 USE OF FACILITY 
A. General Requirements:  The normal use of the facility shall not be disturbed, except within the immediate 

construction area.  All walks, driveways, and entrances shall be kept clear and free of all Contractor's 
equipment, material, and debris at all times. 

1.13 PREFABRICATION 
A. General Requirements:  If a Contractor elects to prefabricate piping and ductwork, Contractor is still obligated to 

abide by all requirements for cooperation with other trades.  Contractor shall not assume that materials will be 
installed first and other trades must follow. 
1. If changes are made by the Architect/Engineer reasonably in advance of anticipated installation, the 

Owner shall not be penalized with added cost because materials were prefabricated in advance. 
1.14 CLEAN-UP 

A. General Requirements:  Each trade shall periodically clear away all debris, surplus materials, and other rubbish 
resulting from the trade’s work or operations, leaving the job and the equipment furnished under any or all 
contracts in a clean condition. 
1. Remove from the building and site, scrap material, temporary building, packaging material, miscellaneous 

debris, and dirt on a regular schedule, or as required, and in accordance with Architect/Engineer's 
direction, to maintain building in a reasonably clean, workable condition during construction. 
a. Cutting oil and steel shavings shall be caught in a suitable container to ensure final finish material in 

building will not be marred or damaged. 
b. Upon completion of work and before final inspection, Contractor shall remove plaster, paint, rust, 

stickers, and shipping tags from installed equipment. 
c. Clean foreign matter from installed equipment and remove dirt and debris, in connection with work, 

from building. 
d. Plumbing chases shall be clean of debris and accessible. 
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1.15 TESTS 
A. General Requirements:  Each trade shall test the equipment provided and/or installed under this Specification 

and shall demonstrate its proper operation to the Owner's operating engineer and trade shops. 
1. No equipment shall be tested or operated for any purpose until it has been fully prepared, lubricated, and 

properly connected and made ready for normal operation.  Any damage to equipment occasioned by 
improper or ill-timed operation or testing shall be made good at the Contractor's own expense, before final 
inspection and acceptance. 

B. Plumbing: 
1. Defects:  Contractor shall be responsible for defects which develop in the systems caused by faulty 

workmanship, material or equipment, and shall replace any such faulty workmanship, material or 
equipment during a period of one year from date of final acceptance.  Acceptance of the work shall not 
waive the guarantee. 

2. Approval:  Inspect and test plumbing work for approval by Architect/Engineer or a designated 
representative. 

3. Tests:  Tests shall be made in the presence of the Architect/Engineer or a designated 
representative.  Tests shall be made, at Contractor's expense, and a certification furnished to the 
Architect/Engineer, stating that satisfactory tests have been made. 

4. Piping:  Tests of piping systems, except final test of complete systems, shall be made before piping is 
covered or connected to fixtures and equipment.  Tests required shall not be less than that which is 
specified in the following paragraphs, unless designated otherwise in specific sections. 
a. Sanitary sewer, waste and vent piping, and storm sewer inside the building shall be tested with air at 

5 psi gauge pressure and shall hold this pressure for 30 minutes without addition of more air. 
b. Domestic water piping shall be tested with water at a pressure of 150 psi gauge and shall hold this 

pressure for one hour without leaks or additional water. 
c. Contact MPS Plumbing shop 48 hours prior to city inspections. 

1.16 SUBMITTALS 
A. Substitutions:  "Owner approved equals" require prior approval.  Manufacturers to provide product samples, and 

date reviewed by the Owner, who has the right of first refusal or acceptance. 
B. General Requirements:  Refer to Section 01 33 00 for submission requirements. 
C. Operating Characteristics:  Submittals shall list actual proposed capacities of equipment submitted.  Contractor 

shall indicate actual operating characteristics of proposed equipment at specified design conditions in the 
submittal. 

D. Review:  Review of Shop Drawings and other submittals will be general in nature and shall not be considered: 
1. As permitting any departure from Contract requirements. 
2. As relieving Contractor of responsibility for errors, including details, quantities, dimensions, and materials. 
3. Contractor is responsible for reviewing all information in Shop Drawings related to the plumbing 

systems.  Information includes, but is not limited to, size, dimensions, electrical power requirements, 
horsepower, CFM, GPM, BTU, sound, system operating steam and/or gas pressure, pressure drops 
(water and air), and tonnage. 

4. Contractor shall highlight all differences between that which is being submitted and that which was 
specified. 

E. Samples:  Provide samples of material or equipment proposed to be furnished, if requested.  Samples shall 
become the property of the Architect/Engineer and will be returned only when accompanied by a written request 
to do so. 

F. Record Drawings:  See requirements as indicated in Section 01 77 00. 
1. Record Drawings shall be provided in a hard copy and an electronic copy (PDF format). 
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G. Compatibility of Equipment:  Contractor shall have full responsibility of component parts of the plumbing system 
to ensure that new equipment, integrated with existing equipment and systems, will perform and operate in 
accordance with requirements of the Specifications without excessive or unusual service or maintenance 
requirements. 
1. Should damage be sustained to existing fixtures, materials or equipment to be reused, relocated or to 

remain, the same shall be replaced with new material or equipment of equal or better quality as the 
Architect/Engineer directs. 

2. It shall be the Contractor's responsibility to determine that changes in physical dimensions, access for 
maintenance, service line connections, structural supports, and vibration devices for substitute (Owner 
approved equal) equipment are acceptable in the space provided for equipment and that performance 
characteristics are at least equal to base specification for equipment utilized from the substitutes (Owner 
approved equals) listed. 

3. Increased costs to provide additions or revisions required by acceptable manufacturers not used as basis 
of design and substitute (Owner approved equal) manufacturers shall be the sole responsibility of this 
Contractor.  Examples of additions or revisions shall be as follows, but are not inclusive of all items: 
a. Electrical Service Connections Revisions 
b. Additional Equipment 
c. Wall and Room Layout Revisions 
d. Structural Support Revisions 
e. Screen Wall Revisions 
f. Plumbing Connection Revisions 

H. Submittal Review 
1. Engineer/Architect will review each submittal a maximum of two times as part of the project. If submittal is 

rejected twice, Contractor will be responsible for all costs associated with the Engineer/Architects time and 
effort spent on reviewing subsequent submittals. Compensation will be in the form of a deduct Change 
Order. Estimate of the Engineer/Architect’s cost will be provided upon Contractors request. 

1.17 ENERGY REBATE SCHEME 
A. General Requirements:  It is the intention to apply for energy rebates on [motors,] [variable speed drives,] [water 

heaters,] [and] [                    ].  Plumbing Contractor shall secure on behalf of the Owner the maximum 
rebate.  This shall include all submittals to the power company including substantiation where required and 
making all necessary arrangements on behalf of the Owner. 

1.18 REFERENCES 
A. American National Standard Institute (ANSI): 

1. ANSI B31.1, Pressure Piping - Power Piping 
B. American Society of Mechanical Engineers (ASME): 

1. Boiler and Pressure Vessel Code, Section IX, Welding and Brazing Qualifications 
C. American Society of Sanitary Engineering (ASSE) 
D. American Society for Testing and Materials (ASTM): 

1. ASTM R84-81, Surface Burning Characteristics of Building Materials 
E. American Water Works Association (AWWA) 
F. Cast Iron Soil Pipe Institute (CISPI) 
G. Manufacturer's Standardization Society (MSS of the Valve and Fittings Industry, Inc.): 

1. MSS SP-58-1975, Pipe Hangers and Supports Materials, Design, and Manufacture 
2. MSS SP-69-1976, Pipe Hangers and Supports Selection and Application 

H. National Electrical Manufacturers Association (NEMA) 
I. Plastic Pipe Institute (PPI) 
J. Steel Tank Institute (STI) 
K. Underwriters’ Laboratories, Inc. (UL) 
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1.19 QUALITY ASSURANCE 
A. Qualifications:  Where equipment is specified by manufacturer, brand name or catalog number, this shall 

establish the standard of quality and style of the product to be provided under the Contract. 
1. Where (2) or more units of the same kind of equipment are required, they shall be products of a single 

manufacturer.  Mixing and matching of various manufacturers’ like or similar components shall not be 
permitted. 

B. Regulatory Requirements: 
1. State Building Code (Most Current Edition) 
2. National Electric Code (Most Current Edition) 
3. Plumbing Code (Most Current Edition) 
4. State Energy Code (Most Current Edition) 
5. Local Codes and Ordinances (Most Current Edition) 

C. Material and Workmanship 
1. Provide new material and equipment, unless noted otherwise. Protect equipment and material from 

damage, dirt, and the weather 
2. Provide the highest quality workmanship and perform all work only by skilled mechanics. Install material 

and equipment in accordance with manufacturers’ recommendations, instructions and current Industry 
Standards. 

3. The Engineer reserves the right to reject material or workmanship not in accordance with the 
specifications, before or after installation. 

1.20 WARRANTY 
A. General Requirements:  Equipment furnished under this Contract shall have a 1-year warranty on parts and 

labor beginning at the date of Substantial Completion, unless a longer period is specified in the equipment 
specification section. 

1.21 START-UP AND OPERATING REQUIREMENTS 
A. General Requirements:  Provide unit start-up by factory trained and authorized personnel for all Central 

Plumbing Equipment. 
1. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, until building is 

clean, filters in place, bearings lubricated (if applicable), condensate properly trapped, piping connections 
verified and leak-tested, belts aligned and tensioned, all shipping braces removed, bearing set screws 
torqued, and fan has been test run under observation. 

1.22 DEMOLITION DESCRIPTION OF WORK 
A. General Requirements:  Demolition work includes all labor, material, equipment, and services necessary and 

incidental to complete all the demolition and removal of plumbing work as shown on the Drawings or as 
required. 
1. The Drawings do not necessarily indicate all conditions, details, or work required.  Plumbing Contractor 

shall examine the building to determine the actual conditions and extent of the work.  Any details not clear 
to the Contractor shall be referred to the Architect/Engineer for clarification prior to bidding. 

2. Plumbing Contractor shall be responsible for demolition and removal of all existing superfluous plumbing 
systems.  No plumbing systems scheduled for demolition may be abandoned in place, but rather shall be 
removed and disposed off-site, unless specifically noted on the Drawings.  Use of Owner's dumpsters for 
the disposition of any type of construction debris is not allowed. 

3. Where removal of existing suspended ceilings to remain is required to be removed to provide access for 
work to be performed above the ceiling, removal and replacement of the ceiling shall be by construction 
trade requiring access. 

B. Hazardous Materials:  Removal of Existing Building Materials Containing Asbestos and Lead:  Refer to Sections 
00 31 26.23 Asbestos-Containing Materials and Section 00 31 26.26 Lead-Containing Materials. 

PART 2 - PRODUCTS 
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PART 3 - EXECUTION 
3.01 PREPARATION 

A. Protection:  After delivery, and before and after installation, equipment shall be protected against theft, injury or 
damage. 
1. Contractor shall protect plumbing fixtures and other equipment, and all baked enamel or glazed surfaces 

from damage by covering or coating as recommended in Bulletin, "Handling and Care of Enameled Cast 
Iron Plumbing Fixtures," issued by Plumbing Fixture Manufacturers Association or by other methods 
approved by Architect/Engineer. 

2. Coat polished or plate metal parts with Vaseline immediately after installation.  Protect equipment outlets, 
pipe and conduit openings with temporary plugs, caps or burlap as required to prevent filling with 
construction dirt. 

3.02 INSTALLATION 
A. Connection to Equipment Specified:  Provide material and labor required to connect to the plumbing system of 

fixtures and equipment having plumbing connections and which are specified in other Sections or Divisions of 
the Specifications or furnished by Owner. 
1. Provide piping supply connections with shut-off valves. 
2. Drainage connections shall be properly trapped and vented. 

B. Floor, Wall, and Ceiling Plates:  Where uncovered exposed pipes pass through floors, walls or ceilings in 
finished rooms and inside casework, fit with approved type chrome plated metal plate. 
1. Plastic escutcheon plates shall not be permitted. 

3.03 DEMOLITION GENERAL REQUIREMENTS 
A. General Requirements:  The demolition work shall be a phased operation and shall comply with the 

construction sequence schedule.  Coordinate with Building Engineer and School Principal. 
1. Plumbing Contractor shall include all temporary connections necessary to permit the Owner to occupy 

areas of the building during the various construction phases. 
2. Plumbing Contractor shall be responsible for coordinating the plumbing installations to prevent disruption 

to the Owner and to minimize the down-time.  The Architect’s and Owner's approval shall be sought prior 
to all cut-off of services. 

3. Plumbing Contractor shall remove existing work shown, specified or necessary for completion of 
work.  Owner shall have the option of retaining any or all items of material removed under this 
Contract.  Items or materials not retained by Owner shall become the property of the Contractor and shall 
be removed from the premises. 

4. Plumbing Contractor shall verify the extent of the remodeling work and any details not clear to Contractor 
shall be referred to the Architect/Engineer for clarification prior to commencing demolition work. 

5. Revised installation within the remodeled areas shall be concealed unless noted otherwise.  All surface 
work shall be verified with the Architect. 

6. All non-used piping to be demoed to the main, permanently capped at the main. 
a. If left in place for structural reasons, piping is to be grout filled with all openings permanently capped. 

3.04 PLUMBING LIST OF CONSTRUCTION CLOSEOUT DOCUMENTS 
A. General:  The Contractor and their subcontractors should proceed immediately to fully complete the work as 

listed in Appendix 'A' at the end of this Section.  The Contractor responsible shall initial and date the "Contractor 
Completed" column after each item as it is completed and forward a copy of the fully completed punch list to the 
Engineers for their final approval. 
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B.  
APPENDIX 'A' 

SECTION  DOCUMENT 
DESCRIPTION  CONTRACTOR 

DATE COMP./BY  CONSULTANT 
APPROVED 

22 00 00  
PLUMBING 
RECORD 
DRAWINGS. 

 _________/_______  __________ 

22 00 00  

PROVIDE 
CERTIFICATION 
STATING THAT 
SATISFACTORY 
TESTS HAVE 
BEEN MADE ON 
THE PLUMBING 
PIPING. 

 _________/_______  __________ 

22 01 00  

PLUMBING 
OPERATION AND 
MAINTENANCE 
MANUALS. 

 _________/_______  __________ 

22 01 00  

DOCUMENT 
INSTRUCTION ON 
PLUMBING 
SYSTEMS. 

 _________/_______  __________ 

22 05 23  
VALVE TAG 
SCHEDULE 
(PLUMBING). 

 _________/_______  __________ 

22 05 23  

PROVIDE A 
TYPEWRITTEN 
LIST IDENTIFYING 
ALL NUMBERED 
VALVES AND 
SUBMIT WITH 
OPERATION AND 
MAINTENANCE 
MANUAL. 

 _________/_______  __________ 

22 63 00  
DOCUMENT THAT 
GAS PIPING HAS 
BEEN TESTED. 

 _________/_______  __________ 

END OF SECTION  22 00 00 
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SECTION 22 01 00  
OPERATION AND MAINTENANCE OF PLUMBING 

PART 1 - GENERAL 
1.01 OPERATION AND MAINTENANCE MANUALS 

A. General Requirements:  Section is in addition to the Division 1 Operation & Maintenance Manual requirements. 
B. Binders:  Contractor shall prepare 3-ring binders.  Each binder shall contain material and equipment data 

sheets, installation details, instructions, and schematics of actual equipment and operations directions supplied 
by the manufacturer for each item of equipment.  Final acceptance of the work will be withheld until such data 
has been presented complete to the Engineer for transmission to the Owner.  The manual shall be available for 
instruction of operations and maintenance of equipment and systems. 

C. Number:  The number of manuals shall be as stated in the special conditions, with a minimum of (3). 
D. Submittal:  Operations and Maintenance (O&M) Manuals shall be submitted in paper and electronic 

formats.  Contractor shall complete and submit (3) copies of each O&M Manual section (main tab) within 30 
days of the respective submittal acceptance.  These will be reviewed for compliance and acceptability by the 
Architect/Engineer and Commissioning Authority. 
1. Electronic format shall be provided on CD in format acceptable to the Owner. 
2. Electronic files shall be saved as PDF’s. 

E. Format:  60 days prior to the original scheduled Substantial Completion date, the Contractor shall compile the 
individual O&M Manual sections and submit copies to Architect/Engineer.  The Contractor shall compile O&M 
Manuals for every piece of equipment and building operating system according to the following requirements: 
1. 8 1/2-inch by 11-inch loose leaf binders.  Each binder shall be clearly labeled on the spine.  Use as many 

as required.  Do not overload binders.  Use dividers with permanently marked tabs of card stock 
separating each section and subsection.  Tab labels must be easily readable and not handwritten. 

2. Each binder shall be composed of: 
a. Title Page 
b. Table of Contents 
c. Main Tab for each Specifications Section 
d. Sub-Tab for each Piece of Major Equipment (or group, if small or numerous) 

3. Each sub-tab shall be similar to the main tab for the Specification Section, but of a different color.  Inside 
each equipment sub-tab shall be the following sections, in the given order, divided by a double-weight 
colored sheet labeled with the title of the section. 
a. Contractor:  Record the name, address, and telephone number of the manufacturer and installing 

contractor, and the 24-hour number for emergency service for all equipment in this sub-tab, identified 
by equipment. 

b. Submittal and Product Data:  This section shall include all approved submittal data, cut sheets, and 
appropriate Shop Drawings.  If a submittal was not required for approval, include descriptive Product 
Data. 

c. Operation and Maintenance Instructions:  Written manufacturer's data with the model and features of 
this installation clearly marked and edited to omit reference to products or data not applicable to this 
installation.  This section shall include data on the following: 
1) Installation, Start-Up, and Break-In Instructions and Reports 
2) All Starting, Normal Shutdown, Emergency Shutdown, Manual Operations, Seasonal 

Changeover, and Normal Operating Procedures and Data; including any special limitations 
3) O&M and Installation Instructions; that were shipped with the unit 
4) Preventive Maintenance and Service Procedures and Schedules 
5) Troubleshooting Procedures 
6) Parts List; edited to omit reference to items that do not apply to this installation 
7) List of Any Special Tools; required to service or maintain the equipment 
8) Warranty; which clearly lists conditions to be maintained to keep warranty in effect and 

conditions that would affect the validity of the warranty 
9) Any Service Contracts Issued 
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10) Maintenance and Lubrication Schedule; refer to Appendix B at the end of this Section for a blank 
form, shall include each motor, function, control location, fuse location, type of lubricant, and rate 
of lubrication in accordance with manufacturer 

d. Specifications:  This section is comprised of the component or system specification section copied 
and inserted, including all Addenda. 

e. System Description:  This section shall include the individual equipment portion of the overall system 
design documentation narrative.  It will contain simplified professionally drawn single line system 
diagrams on 8 1/2-inch by 11-inch or 11-inch by 17-inch sheets, showing all controls, connections, 
and interfaces. 

f. Preventive Maintenance Instructions:  This section shall include condensed, typewritten excerpts from 
the manufacturer's written instructions for weekly, monthly, quarterly, and annual maintenance.  This 
summary shall be prepared by the responsible contractor with help from the equipment supplier.  It 
shall be prepared for all installed equipment.  This section should include checklists for each task 
required. 

g. Supplemental Data:  When manufacturer's standard printed data is not available or the information 
necessary for a proper understanding and O&M of equipment or systems is missing, supplemental 
data shall be developed by the responsible contractor for the equipment.  This data shall be written 
text and simple Schematic Drawings. 

h. Include a warranty letter in the O&M Manual, to include the starting date(s) of warranty period(s), 
including delayed start warranties and extended warranties and duration of warranty 
periods.  Warranty date should correspond to Substantial Completion date established by the 
Contract Documents. 

1.02 INSTRUCTION OF OPERATING PERSONNEL 
A. Instructors: 

1. Each trade shall furnish, without additional expense to the Owner, the services of competent instructors 
who will give full instruction in the care, adjustment, and operation and maintenance of all parts of the 
equipment to the Owner's permanent employees who are to have charge of the equipment. 

2. Each instructor shall be thoroughly familiar with all parts of the installation on which they are to give 
instructions and shall be trained in operating theory as well as in practical operation and maintenance 
work.  Factory trained instructors shall be employed wherever they are available.  Instruction shall be given 
during regular workweek and at a time just prior to the time the equipment is accepted and turned over to 
the Owner for regular operation. 

B. Format:  The Contractor or Contractor’s Representative shall provide a minimum of ____ day(s) instruction 
period for Owner's permanent employees on the mechanical equipment excluding temperature control system. 
1. Instruction shall take the form of classroom sessions to introduce the plumbing operation, maintenance, 

and management personnel to the manuals, drawings, and other documents and aids available to operate 
and maintain the plumbing equipment and systems. 

2. Instruction shall provide sufficient information to allow Owner's personnel to understand and operate all 
equipment and components. 

3. Contractor shall coordinate and assist Owner to allow for video taping of on-site training if Owner chooses 
to do so. 

4. Visual aids, such as slides and video shall be used during training and made part of the user's permanent 
files to be used for reference, refresher, and retraining.  Provide electronic DVD of training for Owner's 
use. 

5. Refer to Appendix A at the end of this Section for training agenda format. 
C. Training: 

1. All training is to be scheduled 14 days in advance.  All scheduling will be coordinated through Construction 
Coordinator. 

2. At the time of the request, a written training agenda will be submitted, with the request to schedule, to 
Construction Coordinator.  This allows the District to have the appropriate personnel involved.  Contractor 
is to prepare an attendance verification form (refer to Appendix D at the end of this Section) to be signed 
by all participants.  Architect in conjunction with Owner's staff will provide specified training requirements 
to Contractors at the Pre-Construction Meeting. 



Andersen United Middle School- 
Electrical Renovation  
Wold Project No. 252012 

22 01 00 - 3  
Operation and Maintenance of 

Plumbing 
Issued Addendum No. 2  

3. Substantial Completion certificate will not be issued until all training is satisfactorily completed. 
4. Training shall be more than a general review of equipment.  The goal is to completely prepare personnel 

for system operation and maintenance. 
5. All summer/winter change-over methods shall be provided in written form as related to the specific 

project.  This shall be provided at the training session.  Until this process is completed, the Contractor shall 
be responsible for all change-over and winter protection of the equipment. 

6. The Contractor shall provide a certificate indicating the date(s) the training was given, the hours of training, 
a list of the documentation given to the Owner, the names of individuals (including company name and 
telephone number) providing the training, the names of Owner's personnel receiving the training, and a list 
of the equipment/systems the training was provided for.  This certification shall be signed and dated by a 
representative of the Owner.  A copy of all the certifications shall be given to the Owner and the 
Architect/Engineer prior to the closeout of the Project. 

PART 2 NOT USED 
PART 3 NOT USED 
(REFER TO FOLLOWING PAGES FOR APPENDICES) 
4.01 APPENDIX 'A' 

A. TYPICAL PLUMBING TRAINING AGENDA* 
1. Opening Remarks 
2. Introduction 
3. Description of Plumbing Systems 
4. Description of Equipment Systems (Individual Suppliers will discuss their equipment) 
5. Walk-Through of Building 
6. Start-Up Procedures 

a. Check List 
b. Emergency Procedures 

7. Operation Procedure 
a. Occupancy Considerations 
b. Manual/Automatic 
c. Emergency 

8. Shut Down 
a. Check List 
b. Normal 
c. Emergency 

9. Maintenance (list major equipment systems) 
a. Routine 
b. Periodic 
c. Service 
d. Lubrication 
e. Overhaul 
f. Factory 

10. Warranties 
a. What they cover 
b. How to use them 

11. Spare Parts 
12. Tools 

a. Normal Tools, Supplies, and Equipment 
b. Special tools 

13. Hands-on operation of Plumbing equipment and systems. 
14. As build drawings 
15. Valve tag schedule 
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APPENDIX 'B' 
MAINTENANCE AND LUBRICATION SCHEDULE 
UNIT 
NO. 

ROOM 
NO. FUNCTION CONTROL 

LOCATION 
FUSE 
LOCATION 

TYPE OF 
LUBRICANT 

RATE OF 
LUBRICATION 

LUBRICATION 
DATE NOTES 

         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         

APPENDIX 'C' 
TRAINING DOCUMENTATION 
THIS FORM DOCUMENTS THAT THE OWNER'S REPRESENTATIVE HAS RECEIVED TRAINING BY THE 
CONTRACTOR. 
DATE: ___________ 
SITE: ___________ 
OWNER'S REPRESENTATIVE:                   ________________________ 
SIGNATURE:  ________________________ 
CONTRACTOR: ________________________ 
CONTRACTOR REPRESENTATIVE: ________________________ 
SIGNATURE: ________________________ 
TRAINING DURATION (HOURS): ________________________ 
DESCRIPTION OF TRAINING RECEIVED: ________________________ 

END OF SECTION  22 01 00 
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SECTION 22 05 23  
GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 
1.01 SUMMARY 

A. Section Includes:  Include labor, materials, equipment, and accessories necessary to furnish and install valves 
indicated on Drawings and specified. 

1.02 SUBMITTALS 
A. Shop Drawings:  Contractor shall submit a Shop Drawing portfolio showing valves, cocks, and faucets to be 

used and a schedule of equipment and areas to be served for approval by Architect/Engineer. 
1.03 QUALITY ASSURANCE 

A. Regulatory Requirements: 
1. State Building Code (Most Current Edition) 
2. Plumbing Code (Most Current Edition) 
3. Local Codes and Ordinances (Most Current Edition) 
4. Local Authority having jurisdiction 

PART 2 - PRODUCTS 
2.01 MANUFACTURERS 

A. Acceptable Manufacturers For Full Port Ball Valves:  Subject to compliance with requirements of the Contract 
Documents and only lead free, acceptable manufacturers are as follows or Owner approved equal: 
1. Manufacturers 

a. Apollo 77 series or 88 series -  (Basis of Design) 
b. Milwaukee - Ultra Pure 
c. Stockham 
d. American 

2. Description 
a. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim: 

1) Standard:  MSS SP-110. 
2) SWP Rating:  150 psig. 
3) CWP Rating:  600 psig. 
4) Body Design:  Two piece. 
5) Body Material:  Bronze. 
6) Ends:  Threaded. 
7) Seats:  PTFE or TFE. 
8) Stem:  Stainless steel. 
9) Ball:  Stainless steel, vented. 
10) Port:  Full. 

b. Class 125, Iron Ball Valves: 
1) Standard:  MSS SP-72. 
2) CWP Rating:  200 psig. 
3) Body Design:  Split body. 
4) Body Material:  ASTM A 126, gray iron. 
5) Ends:  Flanged. 
6) Seats:  PTFE or TFE. 
7) Stem:  Stainless steel. 
8) Ball:  Stainless steel. 
9) Port:  Full. 

B. Valves in Gas Piping (Ball Type Valves): 
1. Pipe Sizes 2 Inches and Smaller:  Gas rated, screwed bronze construction ball valve with chrome plated 

ball, reinforced TFE seats and stuffing box ring, blowout proof stem design. 
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2. Pipe Sizes 2 1/2 Inches and Larger:  200-pound W.O.G., non-shock, iron body, bronze mounted, tapered 
or straight, square head with flanged ends with handle or Owner approved equal. 

PART 3 - EXECUTION 
3.01 INSTALLATION 

A. General Requirements:  Furnish and install full port ball valves where indicated on Drawings/Specifications and 
where necessary for proper control of piping and equipment.  Valves shall be same size as pipe in which 
installed, unless otherwise specified or shown on Drawings. 
1. Full port ball valves shall be used where shut-off valves are to be fully open or closed. 
2. Valves shall be of one manufacturer and shall have name or trademark cast or stamped on valve. 

a. Valves shall have packing gland nut, packing, and back seating design. 
B. Accessibility/Operation: 

1. Valves shall be installed to be easily accessible for operation, visual inspection, and preventive 
maintenance. 

2. Unless otherwise noted, valves shall be installed with valve stem in vertical position above piping, except 
chain operated valves. 

3. Valves with stem above 8 feet from floor in boiler or equipment rooms shall have chain wheel operator and 
chain with chain guard. 

4. For valves located above hard or inaccessible ceilings, provide an access panel. Refer to Section 22 05 
54. 

C. Valve Tags: 
1. Refer to Section 22 05 53, Identification for Plumbing Piping and Equipment, for tagging requirements and 

valve tag schedule requirements. 
END OF SECTION  22 05 23 
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SECTION 22 05 29  
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 
1.01 SUMMARY 

A. Section Includes:  Include labor, materials, equipment, and accessories to furnish and install supports, anchors, 
and seals for equipment, materials, and related work specified elsewhere. 

PART 2 - PRODUCTS 
2.01 MANUFACTURERS 

A. Acceptable Manufacturers For Hangers:  Subject to compliance with requirements of the Contract Documents, 
acceptable manufacturers shall meet the below requirements: 
1. Description 

a. Carbon-Steel Pipe Hangers and Supports: 
1) Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2) Galvanized Metallic Coatings:  Pre-galvanized or hot dipped. 
3) Nonmetallic Coatings:  Plastic coating, jacket, or liner. 
4) Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support 

bearing surface of piping. 
5) Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

b. Stainless-Steel Pipe Hangers and Supports: 
1) Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2) Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support 

bearing surface of piping. 
3) Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel. 

c. Copper Pipe Hangers: 
1) Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 

components. 
2) Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel. 

d. Trapeze Pipe Hangers: 
1) Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 

structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts. 

B. Acceptable Manufacturers For Guides:  Subject to compliance with requirements of the Contract Documents, 
acceptable manufacturers are as follows or Owner approved equal: 
1. Metraflex (Basis of Design) 
2. Hyspan 
3. Flex-weld/KEFLEX 
4. Flexicraft 
5. Flexonic 

C. Acceptable Manufacturers For Manufactured Roof Supports:  Subject to compliance with requirements of the 
Contract Documents, acceptable manufacturers are as follows or Owner approved equal: 
1. Haydon H-Block Standard (Basis of Design) 
2. Eaton Dura-Blok 
3. C-Port C Series 

2.02 SPECIAL APPLICATIONS 
A. Tunnels, Crawl Spaces, and Swimming Pool:  Materials for inserts, rods, and hangers in tunnels, crawl spaces, 

swimming pool area, pool filter rooms and pool fan room shall be of non-ferrous material.  Unistrut steel 
products shall have prime bonderized finish coating.  Contractor shall field coat any raw cut edges on steel 
products with a prime bonderized finish coating. 
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2.03 PIPING INSERTS AND HANGERS 
A. General Requirements:  Hangers and anchors for piping shall be attached to the building construction.  Piping 

shall not be supported from another pipe. 
B. Hanger Supports and Inserts:  Piping suspended from the building construction above shall be hung from 

concrete inserts in concrete construction, toggle bolts and rod coupling on prefabricated, reinforced hollow 
concrete slabs, I-beam clamps or hanger rod, steel washer plate, and two (2) nuts on bar joist construction.  On 
other types of building construction, a field approved type clamp or bracket shall be used.  When piping is hung 
from beams or joist, the attachment shall be made to the top of the beam or joist. 

C. Hangers, Clamps, and Collars:  Piping shall be suspended from inserts, clamps or brackets by means of clevis 
type or roller type hanger and solid steel rods.  Support vertical cast iron and steel pipes at each floor by heavy 
wrought steel riser clamps or collars.  Support vertical copper pipes at each floor by riser clamps with asphalt 
felt lining under couplings placed in vertical copper piping. 

D. Piping:  Horizontal piping shall be supported at intervals close enough to keep it in alignment and to prevent 
sagging. 

GAS PIPING SUPPORT SPACING 

PIPE DIAMETER ROD HANGERS MAXIMUM HORIZONTAL 
SPACING 

MAXIMUM 
VERTICAL 
SPACING 

    
COPPER OR COPPER-
ALLOY PIPE 1/2 INCH 3/8 INCH ROD 4 FEET 10 FEET 

COPPER OR COPPER-
ALLOY PIPE 5/8 INCH OR 3/4 
INCH 

3/8 INCH ROD 6 FEET 10 FEET 

COPPER OR COPPER-
ALLOY TUBING 7/8 INCH OR 
1 INCH 

3/8 INCH ROD 6 FEET 10 FEET 

STEEL PIPE, SCHEDULE 40, 
1/2 INCH 3/8 INCH ROD 6 FEET 15 FEET 

STEEL PIPE, SCHEDULE 40, 
3/4 INCH OR 1 INCH 3/8 INCH ROD 6 FEET 15 FEET 

STEEL PIPE, SCHEDULE 40, 
1-1/4 INCH OR LARGER 3/8 INCH ROD 10 FEET 

EVERY 
FLOOR 
LEVEL 

PIPING SUPPORT SPACING*** 

PIPE DIAMETER ROD HANGERS MAXIMUM HORIZONTAL 
SPACING 

MAXIMUM 
VERTICAL 
SPACING 

    
CAST-IRON PIPE 1-1/2 INCH 
AND LARGER * 1/2 INCH ROD 5 FEET 15 FEET 

COPPER OR COPPER-
ALLOY PIPE 1-1/4 INCH AND 
SMALLER 

3/8 INCH ROD 6 FEET 10 FEET 

COPPER OR COPPER-
ALLOY PIPE 1-1/2 INCH AND 
LARGER 

3/8 INCH ROD 10 FEET 10 FEET 
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COPPER OR COPPER-
ALLOY TUBING 1-1/4 INCH 
AND SMALLER 

3/8 INCH ROD 6 FEET 10 FEET 

COPPER OR COPPER-
ALLOY TUBING 1-1/2 INCH 
AND LARGER 

3/8 INCH ROD 10 FEET 10 FEET 

STEEL PIPE, SCHEDULE 40, 
1 INCH AND SMALLER 3/8 INCH ROD 6 FEET 15 FEET 

STEEL PIPE, SCHEDULE 40, 
1-1/4 INCH TO 2 INCH 3/8 INCH ROD 10 FEET 15 FEET 

STEEL PIPE, SCHEDULE 40, 
2-1/2 INCH TO 3 INCH 1/2 INCH ROD 12 FEET 15 FEET 

STEEL PIPE, SCHEDULE 40, 
4 TO 6 INCH 5/8 INCH ROD 12 FEET 15 FEET 

STEEL PIPE, SCHEDULE 40, 
8 INCH AND LARGER 7/8 INCH ROD 12 FEET 15 FEET 

STEEL TUBING 3/8 INCH ROD 8 FEET 10 FEET 
* WHERE 10 FOOT LENGTHS OF CAST-IRON PIPE ARE USED, TEN FOOT INTERVALS BETWEEN 
SUPPORTS ARE ACCEPTABLE. ** PROVIDE MID-STORY GUIDE. *** DOES NOT INCLUDE GAS 
PIPING. 

E. Piping:  Vertical piping shall be secured at intervals close enough to keep it in alignment. 
1. Copper Tubing, at each story. 
2. Cast-iron Soil Pipe, at base and at each story height.  Neoprene jointed pipe at 5-foot intervals, except 

where 10-foot lengths are used. 
3. Threaded Steel Pipe, every other story height. 
4. Steel Pipe with Grooved End Fittings, anchor at each floor level. 

2.04 ANCHORS AND GUIDES 
A. Anchor Fabrication:  Construct anchors using I-beams, channel iron, tees, or angles or a combination thereof. 

1. Tee iron shall be welded to side, top or bottom of pipe.  Angle iron diagonal bracing shall be welded or 
bolted to tee iron and wall or ceiling.  Anchors shall be welded or double clamped to pipe. 

2. Where a group of pipes are to be anchored, but cannot be secured as above, the pipes shall be anchored 
to an assembly constructed of I-beams, channels or both, which shall be anchored to the building 
structure. 

B. Guides:  Guides shall be fabricated from carbon steel.  Housing shall be of 2-piece design, connecting upper 
and lower housing with two (2) bolt or by welding, after spider and pipe have been set in lower half of 
housing.  Lower housing shall have two (2) legs for support running the full length of housing.  2-piece spider 
clamp shall be fastened around pipe (or pipe with insulation) with two (2) bolts forming six (6) legs which guide 
pipe inside housing.  Legs may be on bottom, side or top of unit for bolting to floor or top of beam, wall or 
underside of structure. 
1. Insulation inside the spider clamp shall be hydrous calcium chloride with vapor barrier from entering and 

exiting pipe continuing through the clamp. 
2. Unit shall be furnished with a factory baked enamel finish. 

2.05 MANUFACTURED ROOF SUPPORTS 
A. General:  Roof supports shall be made from ultra-violet resistant rubber and have an integral steel channel to 

accept pipe guides. 
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PART 3 - EXECUTION 
3.01 HANGER INSTALLATION 

A. Hanger Location:  Locate hangers to properly support pipes; relieve strain on pipe and fittings; and allow for 
ample expansion and contraction.  Piping smaller than 4-inch size shall be hung with individual ring hangers 
where space prevents use of other type hangers. 
1. Insulation sheet metal shields shall be placed between insulation and pipe hangers at all hangers. 

B. Piping Support:  Individual hangers to be adjustable swivel loop or standard weight clevis type, double nutted 
and washered on each hanger. 

C. Above Ground Waste, Vent, and Rain Water Leaders - Pressure Waste System Piping Support: 
1. Pipe Sizes 4 Inches and Smaller:  Galvanized Swivel Loop Hangers 
2. Pipe Sizes 5 Inches and Larger:  Standard Weight Clevis Hangers 
3. Hangers for horizontal rainwater leaders to be sized larger for pipe insulation and low compression 

insulation shields. 
4. No-Hub soil pipe runs shall have (2) hangers per joint, (1) on each side of horizontal joint. 

D. Gas and Compressed Air Systems Support: 
1. Pipe Sizes 2 1/2 Inches and Larger:  Swivel Loop or Standard Weight Clevis Hangers 
2. Pipe Sizes 3 Inches and Smaller - Copper Pipe:  Copper Swivel Loop Hangers 
3. Pipe Sizing 4 Inches or Larger - Copper Pipe:  Standard Weight Clevis Hangers 
4. Pipe Sizes 2 Inches and Smaller - Steel Pipe:  Galvanized Swivel Loop Hangers 
5. Copper gas piping shall have insulated rubber hangers and brackets. 

E. Glass Piping Protection and Support:  Protect glass piping with 1/16-inch thick by 1-inch wide rubber band 
between hanger and piping.  Support above ground horizontal acid resistant glass waste and vent pipe and 
fittings in the same manner as No-Hub pipe and fitting piping system. 

F. Trapeze Hangers:  Group of pipes at the same elevation and close together may be supported by a suitable 
Trapeze hanger suspended from the structure by use of strut channel and strut pipe straps at each strut. 

G. Hub and Spigot Support:  Support hub and spigot pipe not underground from above hangers at each joint in the 
pipe run. 

H. "Hubless" Pipe Support:  "Hubless" soil pipe runs shall have two (2) hangers per joint, one (1) on each side of 
joints. 

3.02 BRACKETS, BRACES, AND SUPPORTS 
A. General Requirements:  Furnish and install brackets, braces or reinforcing angles in partitions not sufficient in 

themselves to support piping or plumbing fixtures or other wall hung equipment included in this 
Specification.  Bolts shall extend through walls, finished on opposite side, or one (1) wall of a pipe chase, and 
shall be not less than 3/8-inch brass bolts with 3-inch cut washer on opposite side of wall. 

B. Fasteners:  Bolt head and washer shall be concealed under wall finish on finished walls.  On hollow walls not 
finished on opposite sides, use toggle bolts.  On solid walls, use 3/8-inch brass bolt extending 4 inches into wall 
secured with molten lead poured around bolt.  Secure floor mounted wall closets with 5/16-inch brass bolt with 
chrome plated cap, nut, and washer. 

C. Support Racks:  Support tunnel piping on Unistrut, Bee-Line or Owner approved equal, pipe racks assembled 
as indicated by details on Drawings.  Unistrut steel products shall have prime bonderized finish 
coating.  Contractor shall field coat any raw cut edges on steel products with a prime bonderized finish coating. 

D. Pipe Drop Supports:  Brace exposed pipe drops to pumps and other equipment with angle iron framework to 
relieve strain on flexible connectors or equipment and anchor piping to eliminate movement. 

3.03 INSTALLATION OF ANCHORS AND GUIDES 
A. Boiler Room:  Provide adequate anchors and guides on domestic piping in Mechanical Rooms and Boiler Room 

to prevent swaying of pipe. 
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B. Anchors:  Install anchors approximately centered in every 70-foot run, blind ends, changes in pipe direction, 
except when elbow is used to absorb expansion and at major branch connections. 
1. An expansion joint or loop or expansion elbow, but not more than one, with appropriate guides, shall be 

installed between each pair of anchors. 
2. If expansion loops are installed in same line with expansion joints, the section containing the loop shall be 

isolated from the section containing the joint by means of an anchor. 
C. Guides:  Install four (4) guides, two (2) on each side, for each expansion loop or joint.  On each side, install one 

(1) pipe guide a maximum of 4-pipe diameters from expansion loop or joint and one (1) pipe guide a maximum 
of 14-diameters from the first guide. 

3.04 INSTALLATION OF ROOF SUPPORTS FOR PIPING 
A. General Requirements:  Furnish and install manufactured roof supports for piping that is being run on the roof. 

1. Manufactured roof supports shall be installed in accordance with manufacturer's Installation Instructions. 
3.05 GENERAL NOTES 

A. General Notes: 
1. Use of steel pipe to span bar joists for piping or equipment hangers is not acceptable.  Use angle iron, 

channel iron, or strut. 
2. Copper water piping in pipe chases behind plumbing fixtures to be anchored to structural components 

only.  Anchoring of water pipe to fixture carriers or "vent bar" is not acceptable. 
3. Hanger rod, nuts, and washers to be galvanized plated. 
4. Beam clamps, universal/type reversible with double rod hole, malleable iron casting with hardened cup 

point set screw and locknut. 
5. Self-drilling concrete expansion type anchors shall be used. 
6. Band iron or wire is not acceptable. 
7. Support of one pipe from another is not acceptable. 
8. Pipe hangers attached to or through metal roof decking is not acceptable. 
9. Powder activated attachments is not acceptable. 
10. Existing trapeze or individual hanger fabricated of screwed pipe and fittings are to be removed and 

disposed of.  New supports and hanger assemblies to be installed and placed in accordance with hanger 
schedule. 

11. Hanger rods attached to structure through new or existing ceiling systems, regardless of type of 
construction, to be fitted with a white plastic rod escutcheon. 
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END OF SECTION  22 05 29 
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SECTION 22 05 53  
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 
1.01 SUMMARY 

A. Section Includes: 
1. Extent of mechanical identification work required by this Section is indicated on Drawings or specified in 

other Division 22 sections. 
2. Types of identification devices specified in this Section include the following: 

a. Pre-Printed Adhesive Pressure Sensitive Vinyl Pipe Markers 
b. Valve Tags 
c. Valve Schedules 
d. Engraved Plastic Laminated Signs 

3. Mechanical identification furnished as part of factory fabricated equipment is specified as part of 
equipment assembly in other Division 22 sections. 

4. Refer to Division 26 sections for identification requirements of electrical work; not work of this section. 
1.02 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Firms regularly engaged in manufacture of identification devices of types and 
sizes required, whose products have been in satisfactory use in similar service for not less than 10 years. 

B. Codes and Standards: 
1. ANSI Standards:  Meeting requirements of ANSI A13.1 for lettering size, length of color field, colors, and 

viewing angles of identification devices. 
1.03 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical Product Data and installation instructions for each identification 
material and device required. 

B. Schedules:  Submit valve schedule with operation and maintenance manual (refer to Appendix A at end of this 
Section for sample and blank form) for each piping system, typewritten and reproduced on 8 1/2-inch by 11-inch 
paper.  Tabulate valve number, piping system, system abbreviation (as shown on tag), location of valve (room 
or space), and variations for identification (if any).  Mark valves that are intended for emergency shut-off and 
similar special uses, by special "flags", in margin of schedule. 

PART 2 - PRODUCTS 
2.01 MANUFACTURERS 

A. Acceptable Manufacturers For Identification:  Subject to compliance with requirements of the Contract 
Documents, acceptable manufacturers are as follows or Owner approved equal: 
1. Brady (W. H.) Company, Signmark Division (Basis of Design) 
2. Seton Name Plate Corporation 
3. Kolbi 

2.02 MECHANICAL IDENTIFICATION MATERIALS 
A. General:  Provide manufacturer's standard products of categories and types required for each application as 

referenced in other Division 22 sections.  Where more than single type is specified for application, selection is 
installer's option, but provide single selection for each product category. 

2.03 PAINTED IDENTIFICATION MATERIALS 
A. Stencils:  not permitted. 

2.04 PLASTIC PIPE MARKERS 
A. Pressure-Sensitive Type:  Provide manufacturer's standard pre-printed, permanent adhesive, color coded, 

pressure sensitive vinyl pipe markers in accordance with ANSI A13.1. 
1. Labels to describe contents and direction of flow, secured to pipe with full self-adhesive banding around 

pipe at each end of the label, lapping 1 1/2 inches.  Labels shall contain additional wording to best 
describe and point the destination of the system. 
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B. Small Pipes:  For external diameters less than 6 inches, including insulation if any, provide full-band pipe 
markers, extending 360 degrees around pipe at each location, fastened by (1) of the following methods: 
1. Adhesive lap joint in pipe marker overlap. 
2. Taped to pipe (or insulation) with color coded plastic adhesive tape with directional arrows not less than 

3/4-inch wide; full circle at both ends of pipe marker, tape lapped 1 1/2 inches. 
C. Large Pipes:  For external diameters of 6 inches and larger, including insulation if any,  provide either full-band 

or strip-type pipe markers, but not narrower than 3 times letter height (and of required length), fastened by one 
of the following methods: 
1. Taped to pipe (or insulation) with color coded plastic adhesive tape with directional arrows not less than 1 

1/2 inches wide; full circle at both ends of pipe marker, tape lapped 3 inches. 
D. Lettering:  Manufacturer's standard pre-printed nomenclature which best describes piping system in each 

instance, as selected by Architect/Engineer and MPS, in case of variance with names as shown or specified. 
1. Arrows:  Print each pipe marker with arrows indicating direction of flow, either integrally with piping system 

service lettering to accommodate both directions, or as separate unit of plastic. 
E. Underground Pipe Markers:  Bright colored continuously printed plastic ribbon tape 6-inch wide by 3.5 mils 

thick, manufactured for direct burial, with aluminum foil core for location by non-ferric metal detectors. 
2.05 PLASTIC TAPE 

A. General:  Provide manufacturer's standard color coded pressure sensitive (self-adhesive) vinyl tape, not less 
than 3 mils thick. 

B. Width:  Provide 1 1/2-inch wide tape markers on pipes with outside diameters, including insulation if any, of less 
than 6 inches, 2 1/2-inch wide tape for larger pipes. 

C. Colors:  In accordance with ANSI A13.1, except where another color selection is indicated. 
1. In building remodeling, coordinate with existing color coding. 

2.06 VALVE TAGS 
A. Brass Valve Tags:  Provide 19 gauge polished brass valve tags with stamp engraved piping system 

abbreviation in 1/4-inch high letters and sequenced valve numbers 1/2 inches high, and with 5/32-inch hole for 
fastener. 
1. Provide 1 1/2-inch diameter tags. 
2. Fasten with solid brass "S" hooks and chains. 

B. Valve Tag Fasteners:  Provide manufacturer's standard solid brass wire link chain with solid brass S-hooks. 
C. Access Panel Markers:  Provide manufacturer's standard 1/16-inch thick engraved plastic laminate access 

panel markers, with abbreviations and numbers corresponding to concealed valve.  Include 1/8-inch center hole 
to allow attachment. 

D. Adhesive:  Provide 1/2-inch diameter, color coded adhesive backed dots attached to ceiling grid system as 
close as possible to concealed valves and equipment. 

2.07 VALVE SCHEDULES 
A. General:  Each page of the Valve Schedule, 8 1/2-inch by 11-inch, laminated in clear plastic rigid sheets.  Back 

side shall be blank.  Provide (3) sets of complete schedule for inclusion in the O&M Manual.  In building 
remodeling, coordinate with existing valve schedule. 

2.08 PLASTIC EQUIPMENT MARKERS 
A. General Requirements: 

1. Provide engraved plastic laminated sign or plastic equipment marker that meet MPS Identification Program 
for all major pieces of equipment (Asset ID), color coded equipment markers, in accordance with the 
following color code: 
a. Green: Plumbing Equipment and Components 

2. For hazardous equipment, use colors and designs recommended by ANSI A13.1. 
3. In building remodeling, coordinate with existing color coding. 
4. Locate on or near each major item of mechanical equipment. 
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B. Nomenclature:  Include the following, matching terminology on schedules as closely as possible: 
1. Name and Plan Number 
2. Equipment Service 
3. Design Capacity 
4. Other Design Parameters 

C. Size:  Provide approximate 2 1/2-inch by 4-inch markers for control devices and valves; and 4 1/2-inch by 6-
inch for equipment. 

PART 3 - EXECUTION 
3.01 GENERAL INSTALLATION REQUIREMENTS 

A. Coordination:  Where identification is to be applied to surfaces which require insulation, painting, or other 
covering or finish, including valve tags in finished mechanical spaces, install identification after completion of 
covering and painting.  Install identification prior to installation of acoustical ceilings and similar removable 
concealment. 

B. Color and Lettering:  Conform to ASME A13.1. 
3.02 PIPING SYSTEM IDENTIFICATION 

A. General Requirements: 
1. Install pipe markers and include arrows to show normal direction of flow. 
2. Locate pipe markers and color bands as follows wherever piping is exposed to view in occupied spaces, 

machine rooms, accessible maintenance spaces (shafts, tunnels, plenums), and exterior non-concealed 
locations. 
a. Near each valve and control device; 
b. Near each branch, excluding short take-offs for plumbing fixtures and terminal units, mark each pipe 

at branch where there could be question of flow pattern; 
c. Near locations where pipes pass through walls or floors/ceilings, or enter non-accessible enclosures; 
d. At access doors, manholes, and similar access points that permit view of concealed piping; 
e. Near major equipment items and other points of origination and termination; 
f. Spaced intermittently at maximum spacing of 50 feet along each piping run, except reduce spacing to 

25 feet in congested areas of piping and equipment; and 
g. On piping above removable acoustical ceilings. 
h. Hot water 140 degrees and higher must be labeled “Hi-Temp” 

3. All identification and labeling shall be completed before above ceiling inspections will take place. 
4. Underground pipe markers shall be installed 8 inches to 10 inches below grade, directly above buried 

pipes. 
5. Pipe labels to be green background with white lettering. 

B. Pipe Label Color Schedule: 
1. Natural Gas Piping: 

a. Background Color:  Yellow. 
b. Letter Color:  Black. 
c. Gas pressure shall be listed. 

3.03 VALVE IDENTIFICATION 
A. General Requirements:  Provide valve tag on every valve and control device in each piping system, excluding 

check valves, valves within factory fabricated equipment units, plumbing fixture faucets, convenience and lawn-
watering hose bibbs, and shut-off valves at plumbing fixtures, and similar rough-in connections of end-use 
fixtures and units.  List each tagged valve in valve schedule for each piping system. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and with captions similar to those 
indicated in the following subparagraphs: 
1. Valve-Tag Size and Shape: 

a. Natural Gas:  1-1/2 inches, round. 
2. In building remodeling, coordinate with existing valve schedule. If one is not present, provide new schedule 

starting with valve #1. 
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3.04 ADJUSTING AND CLEANING 
A. Adjusting:  Relocate any mechanical identification device that has become visually blocked by work of this 

division or other division. 
B. Cleaning:  Clean face of identification devices and glass frames of valve charts. 

(REFER TO FOLLOWING PAGE FOR VALVE TAG SCHEDULE) 
APPENDIX 'A' 
VALVE TAG SCHEDULE 
VALVE TAG LOCATION TYPE SIZE FUNCTION SYSTEM MATERIAL REMARKS 
        

VALVE #1 C119 BALL 3/4" SHUT-OFF DOMESTIC BRONZE 
THIS IS 
AN 
EXAMPLE. 

VALVE #2 G138 BALL 2" SHUT-OFF GAS BRONZE 
THIS IS 
AN 
EXAMPLE. 

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        

END OF SECTION  22 05 53 
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SECTION 22 05 55  
PENETRATION SEALANTS FOR PLUMBING SYSTEMS 

PART 1 - GENERAL 
1.01 SUMMARY 

A. Section Includes:  Include labor, materials, equipment, and accessories required to furnish and install through-
penetration firestop systems at wall, floor, and roof openings. 

B. Refer to Division 07 84 00 Fire Stopping 
1.02 SUBMITTALS 

A. Instructions:  Submit manufacturer's instructions for applying sealant. 
B. Certification: 

1. Submit manufacturer's certifications that materials meet or exceed specified requirements. 
2. Submit documentation of manufacturer's acceptance of applicator. 
3. Provide certification stating that sealant has been completed in full accordance with requirements to 

provide necessary fire-resistance ratings. 
4. Provide 3 copies of certified test reports of: 

a. Fire test reports of sealant application to substrate materials shall be similar to project conditions. 
b. Reports from reputable independent testing agencies of product proposed for use, indicating 

conformance with ASTM E814. 
1.03 QUALITY ASSURANCE 

A. Qualifications:  Applicator shall be acceptable to sealant manufacturer. 
B. Regulatory Requirements: 

1. State Building Code Division (Most Current Edition) 
2. Local Codes and Ordinances (Most Current Edition) 
3. Local Authority having jurisdiction 

PART 2 - PRODUCTS 
2.01 MANUFACTURERS 

A. Acceptable Manufacturers:  Subject to compliance with requirements of the Contract Documents, acceptable 
manufacturers are as follows or Owner approved equal: 
1. Bio-Fireshield, Inc. 
2. Carborundum Company 
3. Dow Corning Corporation 
4. General Electric Company, Silicone Products Division 
5. Metalines Industries 
6. Nelson Electric, a Unit of General Signal Corporation 
7. Rectorseal Corporation 
8. 3M Company 
9. Tremco, Inc. 
10. Hilti 

2.02 MATERIALS 
A. Description:  Penetration sealant shall be a single component ceramic fiber based putty fill, void or cavity 

material fire barrier caulk, putty strip, and sheet forms. 
B. Applications:  Flame Spread/Smoke Contribution shall be 0/0 in accordance with ASTM E84.  Underwriters' 

Laboratories rated material classified for use in Through-Penetration Firestop Systems shall be used for, but not 
limited to, the following: 
1. Metal Pipe:  UL rated material classified for use in Through-Penetration Firestop System. 
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2. Glass Pipe:  UL rated material classified for use in Through-Penetrations Firestop System. Carborundum 
material is not acceptable in this application.  Flame Spread/Smoke contribution: 0/0 in accordance with 
ASTM E84. 

PART 3 - EXECUTION 
3.01 EXAMINATION 

A. Verification of Conditions: 
1. Confirm compatibility of surfaces to receive sealant materials.  Verify that openings are sound, clean, dry, 

and ready to receive application of sealants.  Verify that penetration elements are securely fixed and 
properly located, with a minimum of 1/2-inch space between penetrations and surfaces of 
openings.  Beginning of installation means acceptance of existing conditions. 

3.02 PREPARATION 
A. General Requirements:  Protect adjacent surfaces and equipment from damage.  Clean contact surfaces of dirt, 

dust, grease, oil, loose material or other matter which may affect bond of sealant.  Remove incompatible 
materials which affect bond by scraping, brushing, scrubbing, or sand blasting. 

3.03 MOCK-UP 
A. General Requirements:  Apply one seal on representative substrates on-site for each fire rating required at each 

type of wall, floor and roof construction.  Confirm requirements of fire ratings. 
1. Application shall be in accordance with Project requirements as to thickness and density to achieve fire 

rating. 
B. Acceptance:  Product and application shall be approved by governing authorities prior to continuing with the 

Work. 
1. Approved mock-up may remain as part of the completed Work. 

3.04 APPLICATION 
A. General Requirements:  Apply sealant in strict accordance with manufacturers’ instructions.  Apply sealant in 

sufficient thickness to achieve required rating.  Pack material solidly around penetrations, and fill openings to a 
depth of 1 inch or in accordance with scheduled fire ratings. 

3.05 FIELD QUALITY CONTROL 
A. General Requirements:  Perform inspection to verify that work is in accordance with requirements.  Correct 

unacceptable work and provide further inspection to verify that work meets requirements. 
3.06 CLEANING 

A. General Requirements:  Remove excess material, drippings, and debris.  Remove sealant from materials and 
surfaces not specifically required to be sealed. 

3.07 PROTECTION 
A. General Requirements:  Protect applied sealant from damage. 

END OF SECTION  22 05 55 
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SECTION 22 63 00  
GAS SYSTEMS 

PART 1 - GENERAL 
1.01 SUMMARY 

A. Section Includes:  Include labor, materials, equipment, and accessories necessary to furnish and install natural 
gas piping and systems to include valves, controls, and connections as shown on Drawings and specified 
herein. 

1.02 SUBMITTALS 
A. Shop Drawings:  Submittals for pipe and fittings are not required, except where a deviation from the 

Specifications is proposed.  Equipment and components, including valves and regulators, shall be submitted for 
approval by Architect/Engineer or its authorized representative before roughing-in.  Each component, variation, 
model number, and option called out in this Specification is to be clearly marked/indicated in submittal for each 
item.  Shop Drawings not complying will be subject to rejection and re-submittal. 

1.03 QUALITY ASSURANCE 
A. Regulatory Requirements: 

1. National Fuel Gas Code (Most Current Edition) 
2. State Plumbing Code (Most Current Edition) 
3. State Building Code (Most Current Edition) 
4. National Electric Code (Most Current Edition) 
5. Local Utility Company Regulations and Requirements 
6. Local Codes and Ordinances (Most Current Edition) 
7. Local Authority having jurisdiction 

B. Manufacturer Qualifications:  Firms regularly engaged in manufacturer of natural gas systems products, of 
types, materials, and sizes required, whose products have been in satisfactory use in similar service for not less 
than 10 years. 

C. Installer Qualifications:  A firm with at least 10 years of successful installation experience on projects with 
natural gas systems work similar to that required for project. 

D. Codes and Standards: 
1. NFPA Compliance:  Fabricate and install natural gas systems in accordance with NFPA 54, National Fuel 

Gas Code. 
2. Utility Compliance:  Fabricate and install natural gas systems in accordance with local gas utility company. 
3. Code Compliance:  Fabricate and install natural gas systems in accordance with State and local codes. 

PART 2 - PRODUCTS 
2.01 MANUFACTURERS 

A. Acceptable Manufacturers For Pressure Regulators:  Subject to compliance with requirements of the Contract 
Documents, acceptable manufacturers are as follows or Owner approved equal: 
1. Emerson/Fisher (Basis of Design) 
2. Maxitrol 

2.02 GAS PIPING SYSTEM 
A. General Requirements:  Provide piping materials and factory fabricated piping products of sizes, types, 

pressure ratings, and capacities as indicated.  Where not indicated, provide proper selection as determined by 
installer in accordance with installation requirements.  Provide materials and products in accordance with NFPA 
54 where applicable, base pressure rating on natural gas piping system maximum design pressures.  Provide 
sizes and types matching piping and equipment connections; provide fittings of materials, which match pipe 
materials use in natural gas systems.  Where more than one type of materials or products are indicated, 
selection is installer's option. 

B. Provisions:  Contractor shall make required arrangements and pay necessary fees called for by utility company. 
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C. Gas Piping (Interior, Above Ground): 
1. Pipe Size 2 Inches and Smaller:  Schedule 40 black steel pipe with Class 150 black malleable iron 

threaded fittings. 
2. Pipe Size 2 1/2 Inches and Larger:  Schedule 40 black steel pipe with wrought steel butt-weld fittings. 
3. Contractor Option:  For natural gas piping in the Science Labs areas (from the solenoid valve to the gas 

turrets), it is allowable to use Type L rigid hard drawn copper  Except for valves and adapters, joints shall 
be brazed joints in excess of 1,000 degrees F.  Piping shall be identified every 5 feet.  Final connections to 
turret shank shall be with shut-off valve and flare fitting union connection. 

D. Outside Building, Above Ground: 
1. 2 Inches and Smaller:  ASTM A53 galvanized steel, Schedule 40 pipe, and ASTM A197 standard weight 

galvanized screwed fittings. 
2. 2 1/2 Inches and Larger:  Schedule 40 seamless or electric resistance welded steel pipe, ANSI B36.10, 

coated with minimum 10 mil thickness of polyethylene or polyvinyl.  Joining shall be by welding.  Joints 
shall be covered with a protective coating. 

E. Connections:  Gas connections shall include connections to generator.  Provide a full size gas shut-off valve 
and drip leg at equipment connections. 

2.03 PRESSURE REGULATING VALVES 
A. General:  Provide single stage, steel jacketed, corrosion resistant, gas pressure regulators with atmospheric 

vent, and elevation compensator. 
1. Valves shall have threaded ends for 2 inches and smaller, flanged ends for 2 1/2 inches and larger. 
2. Valves shall be sized for inlet and outlet gas pressure, specific gravity, and volume flow indicated. 

PART 3 - EXECUTION 
3.01 EXAMINATION 

A. Verification of Conditions:  Contractor shall inspect the site for existing conditions and including gas service. 
3.02 INSTALLATION 

A. Pipe Routing:  This Contractor shall ascertain location of electrical panelboards and shall keep piping out of 
area above panelboards and for a distance of 3'-6" in front of, and 1'-6" from each side of panelboards.   

B. Gas Piping System:  Thoroughly clean gas piping of grease, rust, and particles before installation.  Remove 
cutting and threading burrs before assembling piping.  Upon completion of installation, blow system clean with 
high pressure air.  Remove caps from drip legs before blowing clean. 
1. Provide a full line size shut-off valve in the gas service line or lines, immediately inside the building. 

The  valve shall be accessible to authorized persons only. 
2. All gas mains and exposed gas piping shall be steel or wrought iron.  Copper piping may be used in the 

Science areas after the room shut-off valves. 
3. Provide a drip leg at the end of each main or branch, at all low points in the piping system, at each riser 

take-off, and at each equipment connection, including pressure regulators.  Drip legs to be full line sized 
and a minimum of 6 inches deep. 

4. Provide a drip leg at each equipment drop and each low point of the system.  The drip leg shall be full line 
size and a minimum of 6 inches deep. 

5. Install drip legs in gas piping where indicated, and where required by code or regulation. 
6. Provide a full line size gas shut-off valve for cooking classrooms, boiler rooms, and other area rooms 

utilizing gas fired equipment. 
7. Provide full line size shut-off valves in mains and branches in piping to sections of the building, where 

required by code and local authority, on piping to equipment, and where indicated on Drawings to allow 
servicing. 

8. Install gas piping with a slope of 1/64 inch per foot (1/8 percent) downward in direction of flow. 
9. Connect branch gas piping from the top of the main. 
10. The Plumbing Contractor shall run all of the natural gas piping from the meter to the point of connection at 

each piece of equipment, including all equipment furnished by other divisions. 
11. Run underground gas piping to emergency generator and greenhouse, bury a minimum of 18 inches and if 

plastic piping is used, provide with tracing. 
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12. Use sealants on metal gas piping threads that are chemically resistant to natural gas.  Use sealants 
sparingly, and apply to only male threads of metal joints. 

13. Do not install defective piping or fittings.  Do not use pipe with threads that are chipped, stripped or 
damaged. 

14. Install "Tee" fitting with bottom outlet plugged or capped, at bottom of pipe risers. 
15. Use dielectric unions where dissimilar metals are joined together. 
16. Install piping parallel to other piping, but maintain minimum of 12-inch clearance between gas piping and 

steam or hydronic piping above 200 degrees F (93 degrees C). 
3.03 GROUNDING 

A. General:  Gas piping shall be grounded electrically and continuously within project, and bond to grounding 
electrode as referenced in National Electrical Code. 

B. Grounding Electrode:  Buried bare metal piping, other than gas piping, shall be acceptable as a grounding 
electrode. 

3.04 FIELD QUALITY CONTROL 
A. Tests:  Gas piping shall be tested with air at 60 psi pressure, air supply shall be disconnected from system, and 

pressure shall remain constant for not less than 24 hours.  During test, check joints with soap suds solution and 
thoroughly examine for leaks. 
1. Tests shall be witnessed and approved by proper local authorities and Architect/Engineer.  Test reports 

shall be filed with Owner, City, and Architect/Engineer. 
2. Piping Tests:  Inspect, test, and purge natural gas systems in accordance with NFPA 54 and local utility 

requirements. 
3.05 INSTALLATION OF VALVES 

A. Gas Valves:  Provide at connection to mains, risers, and branches where indicated, including stubs for future 
extension.  Provide at connection to gas-train for each gas-fired equipment item. 
1. Locate gas valves where easily accessible and where they will be protected from possible damage. 

B. Pressure Regulators: 
1. Pressure regulators shall be installed in accessible locations.  Provide a copper vent pipe, extended to 

outdoors for each regulator installed indoors.  Provide unions on copper vent pipe connection to regulator. 
a. Regulators shall not be installed above ceilings or in concealed areas. 

2. A full line size shut-off valve and drip leg shall be installed upstream of each regulator for testing and 
maintenance.  A tee, with end capped, shall be installed immediately downstream of the regulator.  After 
installation, the outlet pressure of the regulator shall be tested for static and flow pressures. 
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END OF SECTION  22 63 00 
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SECTION 23 00 00  
HEATING, VENTILATING, AND AIR-CONDITIONING 

PART 1 - GENERAL 
1.01 CONDITIONS 

A. General: 
1. Each Contractor involved in the mechanical work of any Section of Division 23 for this Project shall be 

governed by this Section 23 00 00, Heating, Ventilating, and Air-Conditioning (HVAC) - General 
Requirements, in its entirety. 

2. General Conditions, Supplementary General Conditions, and Division 1 General Requirements apply to 
Division 23. 

3. Design and installation of mechanical equipment shall at a minimum provide service access in accordance 
with Minnesota mechanical code requirements. Roof mounted HVAC equipment shall comply with Chapter 
3 line 306.5. 

4. For natural gas connected equipment, refer to Specification Section 22 63 00 Gas Systems for 
requirements. 

1.02 SUMMARY OF WORK 
A. Section Includes: 

1. The work to be accomplished under this Specification and the accompanying Drawings includes furnishing 
all labor, materials, equipment, and services necessary for the proper completion of all mechanical work. 

2. The omission of express reference to any parts or services necessary for, or reasonably incidental to, a 
complete installation shall not be construed as releasing the Contractor from furnishing such parts or 
services. 

3. In general, the work consists of: 
a. Wet Heating System 
b. Ventilation/Exhaust Systems 
c. Miscellaneous Mechanical Work 
d. Commissioning of Specified Systems 
e. Building Control Systems 

4. Job Progress:  Contractor shall provide sufficient workers and materials to keep pace with the construction 
schedule.  Contractor shall place orders for equipment such that job progress is not slowed due to late 
delivery and shall confirm delivery dates with suppliers. 

5. Coordination:  Contractor shall coordinate trades to install systems in the space provided within the 
structure.  Where required, Contractor shall remove and reinstall existing work to allow for a congruous 
installation.  Install systems and materials for ease of maintenance.  Equipment arrangements shall 
provide at least the minimum clearances as recommended by equipment manufacturer to facilitate proper 
maintenance and servicing of system. Care should be taken upon installation of new equipment to not 
render existing equipment inaccessible for maintenance and repair. 
a. Deviations in minimum clearance requirements shall be permitted only upon prior written authorization 

from Architect/Engineer and Owner. 
1.03 SITE INSPECTION 

A. General Requirements: 
1. Before submitting a proposal for work outlined in this Specification and accompanying Drawings, Bidders 

shall examine the site and check as to the means of making connections to services and shall become 
familiar with all existing conditions and limitations.  No extras will be allowed because of Contractor's 
misunderstanding as to amount of work involved or lack of knowledge of any site conditions that may 
affect the work.  Any apparent variance of the Plans or Specifications from the existing conditions at the 
site shall be called to the Engineer’s attention during the Bid period so clarification can be made by 
Addenda. 
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2. The existence of any wires, conduits, pipes, ducts, or other facilities are shown in a general way only.  It 
shall be the Contractor’s responsibility to visit the site and make exact determination of the existence of 
any such facilities prior to the submission of Bid.  It is understood that the Contractor will be responsible for 
making the exact determination of the location and condition of such facilities. 

1.04 FEES, PERMITS, AND INSPECTIONS 
A. General Requirements:  All required fees, permits, and inspections shall be obtained and/or arranged for by the 

Contractor under the section of the Specifications for which they are required. 
B. Regular Inspections:  Regular inspections shall be arranged by the Contractor as required by any and all 

regulations.  All charges for inspections by regulating agencies of installations or review of Plans and 
Specifications shall be paid by the Contractor. 

C. Certificate of Final Inspection:  Under each applicable section of the Specifications, the Contractor shall, upon 
completion of the work under that section, furnish a Certificate of Final Inspection to the Engineer from the 
inspection department having jurisdiction. 

1.05 CODES AND STANDARDS 
A. General Requirements:  All materials and workmanship shall comply with all applicable codes, specifications, 

ordinances, laws, regulations, industry standards, and utility company regulations. 
B. Variations:  In case of difference between building codes, specifications, state laws, local ordinances, industry 

standards, and utility company regulations and the Contract Documents, the most stringent shall govern.  The 
Contractor shall promptly notify the Engineer in writing of any such difference. 

C. Non-Compliance:  Should the Contractor perform any work that does not comply with the requirements of the 
applicable building codes, state laws, local ordinances, industry standards, and utility company regulations, the 
Contractor shall bear all costs arising in correcting the deficiencies. 

D. Energy Code Compliance:  All projects shall select an energy code compliance path as described in the Scope 
and Application sections of the Minnesota Energy Code (most current edition).  All design and construction 
disciplines must follow the same compliance path.  The Minnesota Energy Code compliance path must be 
specified in the Construction Documents. 

1.06 DRAWINGS USE AND INTERPRETATION 
A. General Requirements: 

1. The Drawings are diagrammatic and indicate the general arrangement of systems and equipment, unless 
indicated otherwise by dimensions or Detail Drawings.  For exact locations of building elements, refer to 
dimensioned Architectural/Structural Drawings; however, field measurements take precedence over 
Dimensioned Drawings.  The installation of all systems and equipment is subject to clarification as 
indicated in Division 1 - General Requirements. 

2. Piping and Ductwork Plans are intended to show size, capacity, approximate location, direction, and 
general relationship of one work phase to another, but not the exact detail or arrangement. 
a. Generally, layout pipelines requiring drainage first, followed by large pipe mains, ductwork and 

electrical conduit.  Follow this procedure for an orderly installation but not to establish precedence of 
one trade over another. 

3. Equipment outlines shown on Detail Drawings or dimensions indicated anywhere on the Drawings are 
limiting dimensions.  Equipment exceeding approximate dimensions indicated by equipment outlines on 
Detail Drawings and any equipment or arrangements that reduce indicated clearances or exceed specific 
equipment dimensions may not be used. 

4. The Contractor, before roughing in any facilities or installing any equipment, shall consult all Drawings 
(including General, Landscape, Structural, Mechanical, Electrical, Kitchen or Laboratory Layout) and shall 
be informed of materials, finishes, locations of ceilings, structural members, pipes, ducts, recessed lighting 
fixtures, conduits, and other components which may affect the installation.  The Contractor, in installing 
equipment, shall leave adequate room for the installation of equipment by other Contractors where space 
is limited.  Consideration has been given to such conditions of limited space in the preparation of the 
Drawings and the locations and dimensions of equipment have been selected accordingly.  The Contractor 
shall be cautioned that in certain instances, space may be limited to the extent that there may be only one 
arrangement of equipment or facilities that will allow installation of same. 
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5. Discrepancies discovered before or after work has started, shall be brought to the Engineer’s attention 
immediately and the Engineer reserves the right to require minor changes in the work of any Contractor to 
eliminate such discrepancies with no change in Contract Sum. 
a. The Plans and Specifications are complementary and what is called for in either one shall be as 

binding as if called for in both. 
b. Where a disagreement exists between the Plans and Specifications, the item or arrangement of better 

quality, greater quantity, or higher cost, shall be included in the Bid. 
6. Definitions 

a. Provide:  Under this Contract, Contractor shall furnish and install item or items specified.  Contractor 
shall perform all labor and furnish all materials and equipment necessary to that specified item or 
system will be complete and operational in every respect. 

b. Furnish:  Under this Contract, Contractor shall deliver to the site item(s) specified, as well as 
additional specialized materials and/or accessories necessary for the use and operation of item or 
items specified. 

c. Install:  Under this Contract, Contractor shall set in position, connect (including sub-assemblies 
furnished), and adjust for use.  Contractor shall furnish miscellaneous specialty items such as 
hangers, valves, unions, piping, sheet metal, etc., as obviously necessary for a complete and 
operating installation. 

1.07 SYMBOLS AND ABBREVIATIONS 
A. General Requirements:  Refer to symbols and abbreviations on Drawings.  Other symbols are in common 

usage, but if uncertainty exists regarding any plan symbols or abbreviations, it shall be brought to the 
Engineer’s attention for clarification by Addenda. 
1. Where the phrase "Provide" occurs, "provide" shall be construed to mean the same as "furnish and install". 

1.08 CUTTING AND PATCHING 
A. General Requirements:  Each trade shall perform all cutting and patching necessary in order to perform the 

work unless such work has been delegated to the General Contractor.  However, special permission shall be 
obtained from the Engineer before cutting structural members or finished material.  All patching shall be 
performed in such manner as to leave no visible trace and to return the part affected to the condition of 
undisturbed work.  Patching work shall be performed by persons experienced, skilled, and licensed for the 
particular type of work involved.  Inferior work will not be accepted.  Pipe penetration through new or existing 
floors and walls, regardless of type of construction, should be done by rotary drill, wet or dry method.  Use of 
hand, electric, or pneumatic impact tool is not acceptable.  Contractor to contain water and dust to avoid 
damage to adjacent finishes, furniture and equipment. 
1. This Contractor is responsible for patching all holes and openings left in existing floors, walls, ceilings, and 

roofs where mechanical equipment, such as pipe, ductwork, and other components, have been removed 
unless noted otherwise on Drawings.  Patching shall be performed by workers experienced, skilled, and 
licensed for the particular type of work involved.  Inferior work will not be accepted. 

B. Exterior:  Pavements, sidewalks, roads, and curbs shall be cut, patched, repaired, and replaced as required to 
permit the installation of the work of each trade.  Such cutting, patching, repairing, and replacing shall be the 
responsibility of, and paid for by, the trade requiring the work. 

C. Costs:  Each trade shall bear the expense of all cutting, patching, repairing, or replacing of the work of other 
trades required due to that trade’s fault, error, or tardiness, or because of any damage done by that trade. 

D. Prior to any floor cutting, scan the area where the cutting will occur to coordinate with any items buried in the 
concrete floor or within the saw cutting diameter. 
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1.09 HOLES THROUGH MASONRY AND CONCRETE 
A. General Requirements:  Each trade shall provide all holes and openings required for that trade’s work unless 

such holes and openings are shown to be provided on the Architectural or Structural Drawings.  Pay particular 
attention to openings required in pre-cast, pre-stressed, or post-tensioned slabs.  Each trade shall be 
responsible for locating chases and openings required for work in the General Construction of the building. 
1. Holes made in the field shall be core drilled large enough to allow all pipe insulation to continue 

uninterrupted. Holes in floors or exterior walls above grade shall include a steel pipe sleeve, schedule 40 
or better, grouted watertight. 
a. The above method shall be employed whenever holes are made on-site, including holes required by 

change orders or because of omissions made inadvertently by the trade. 
2. Pipe openings in exterior walls below grade between earth areas and interior spaces shall include a steel 

pipe sleeve and a mechanical seal. 
a. At locations where piping penetrates the foundation wall, a mechanical pipe to wall penetration seal 

shall be provided.  Seals shall be modular mechanical type, consisting of interlocking synthetic rubber 
links shaped to continuously fill the annular space between the pipe and wall sleeve.  Links shall be 
loosely assembled with bolts to form a continuous rubber belt around the pipe with a pressure plate 
under each bolt head and nut.  After the seal assembly is positioned in the sleeve, tightening of the 
bolts shall cause the rubber sealing elements to expand and provide an absolutely watertight seal 
between pipe and wall opening.  The seal shall be constructed so as to provide electrical isolation 
between the pipe and wall. 

3. Each trade shall be responsible for providing and disposing of water used in the core drilling 
operation.  Such work shall be scheduled and other trades coordinated so that damage will not result from 
the use of water. 

4. Each trade shall be responsible for grouting air-tight any openings adjacent to the trade’s work to seal 
against the passage of air, smoke vapors or sound as indicated in Section 23 05 55. 

1.10 SLEEVES 
A. General Requirements:  Install pipe sleeves, schedule 40 or better, at any masonry type partitions and exterior 

wall penetrations, both above and below grade. Sleeves through walls to be no longer than thickness of the 
wall.  Floor sleeves to extend a minimum of 3/4 inch above finish floor in general areas.  No less than 4 inches 
above floor in Mechanical Equipment/Boiler Rooms.  Install sheet metal sleeves at stud type interior partitions 
and ceilings other than suspended.  Install steel pipe sleeves at any masonry type partition and exterior wall 
penetrations, both above and below grade.  Cast iron pipe sleeves are not acceptable. 
1. Refer to Section 23 05 55, Penetration Sealants for HVAC Systems. 

B. Kitchen Walls:  Piping through walls shall be caulked between sleeves and piping to make it water-
proof.  Plastic sleeves shall not be used. 

1.11 PAINTING 
A. General Requirements: 

1. Refer to appropriate section of Division 23 for painting requirements. 
2. Refer to the General Construction Specifications for painting and report any discrepancies to 

Architect/Engineer for clarification by Addenda. 
B. Pre-Painted Equipment:  Pre-painted equipment delivered to the job-site prime-painted or finish-painted shall be 

touched up as necessary or as directed.  When available, spray cans of the paint shall be obtained from 
equipment manufacturer. 

*****Note to Specifier: Coordinate painting of new ductwork or piping in an existing prefinished 
room with Architectural ***** 

C. Mechanical Systems Painting in Unfinished Rooms (Mechanical Rooms, Boilers Rooms, Chiller Rooms, and 
Other Equipment Rooms):  Exposed supporting iron and steel work, bare pipe, fittings, hangers, and supports 
shall be wire brushed, washed with mineral spirits to remove dirt and grease, and painted with (1) coat of metal 
primer followed by (2) finish coats of battleship gray paint. 
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1.12 CONTINUITY OF SERVICES 
A. General Requirements:  The building will be in use during these operations, and each trade shall schedule their 

work and carry it out in such a manner as to least inconvenience the occupants due to interruption of 
mechanical services.  Interruptions shall be confined to the smallest area possible at any one time and all 
interruptions shall be approved by Owner.  Temporary connections shall be made if required to provide 
continuity of service. 
1. After service has been restored following an interruption, each trade shall inspect all areas affected by the 

interruptions and be responsible for returning all services to the same operating condition which existed 
prior to the interruption. 

2. Where relocations of existing equipment, and piping systems and materials is necessary in areas providing 
uninterruptible services, schedule the work for minimal down time during a slack period, if 
possible.  Assign an adequate crew to accomplish the job in least possible time.  Prefabricate and install 
interconnecting portions of these systems prior to shut-down for final connections. 
a. Locate existing piping and make connection where required or where shown on the Drawings.  Do not 

cut into existing services without verifying with Owner that the pipe involved is the desired service. 
b. Maintain all existing services and equipment unless otherwise shown on Drawings. 
c. Perform work that interrupts any service (this includes cutting into existing lines for new connections) 

at times (usually night) to cause the least interference to the normal operation of the 
building.  Anticipate scheduling work at periods which will result in additional construction cost, such 
as nights and weekends, and include cost in the proposal. 

d. Inform the building engineering staff in advance of any shut-off that will occur and give an estimate of 
duration.  Only after the engineering staff is fully informed and has agreed to the schedule of shut-
offs, can the work then proceed accordingly. 

B. Connections:  Contractor shall field verify and inspect existing buildings for connections to existing systems, 
equipment, and materials designated, on Drawings or in Specifications, to be used. 
1. Existing piping and ductwork that is disconnected and abandoned shall be removed.  All capping of piping 

and duct shall be done at the main. 
2. Requests for additional compensation will not be considered when such occurrence is the result of existing 

conditions. 
C. Verification of Conditions: 

1. On-Site Review:  Contractor shall visit site to become thoroughly acquainted with existing conditions of site 
and services. 

2. Existing Active Services:  When encountered in Work, Contractor shall protect, brace or support pneumatic 
tubing, existing active ductwork, or other services, where required, for proper execution of Work. 
a. If existing active services not indicated on Drawings are encountered, Contractor shall relocate and 

brace these services at no additional cost to Owner. 
3. Inactive Services:  If encountered in Work, Contractor, as appropriate, shall cap or plug inactive pipes, 

ducts, and temperature control wiring at no additional cost to Owner. 
4. Responsibility:  Liability for repairs or replacement of damaged or defective materials, including, but not 

limited to, property damage resulting from negligence or other causes, shall be the Contractor's sole 
responsibility until work has been accepted by Architect/ Engineer and Owner. 
*****Note to Specifier: If project entails multiple year phasing, add the following: ***** 

D. If project entails multiple summer construction, Contractor shall not install the glycol solution in the heating or 
cooling system until all revisions are finished.  During the interim, Contractor shall drain the chilled water system 
in its entirety, including cooling coils, when chilled water system is placed off-line for the season. 

1.13 USE OF FACILITY 
A. General Requirements:  The normal use of the facility shall not be disturbed, except within the immediate 

construction area.  All walks, driveways, and entrances shall be kept clear and free of all Contractor's 
equipment, material, and debris at all times. 
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1.14 PREFABRICATION 
A. General Requirements:  If a Contractor elects to prefabricate piping and ductwork, Contractor is still obligated to 

abide by all requirements for cooperation with other trades.  Contractor shall not assume that materials will be 
installed first and other trades must follow. 
1. If changes are made by the Architect/Engineer reasonably in advance of anticipated installation, the 

Owner shall not be penalized with added cost because materials were prefabricated in advance. 
1.15 CLEAN-UP 

A. General Requirements:  Each trade shall periodically clear away all debris, surplus materials, and other rubbish 
resulting from the trade’s work or operations, leaving the job and the equipment furnished under any or all 
contracts in a clean condition. 
1. Remove from the building and site, scrap material, temporary building, packaging material, miscellaneous 

debris, and dirt on a regular schedule, or as required, and in accordance with Architect/Engineer's 
direction, to maintain building in a reasonably clean, workable condition during construction. 
a. Cutting oil and steel shavings shall be caught in a suitable container to ensure final finish material in 

building will not be marred or damaged. 
b. Upon completion of work and before final inspection, Contractor shall remove plaster, paint, rust, 

stickers, and shipping tags from installed equipment. 
c. Clean foreign matter from installed equipment and remove dirt and debris, in connection with work, 

from building. 
d. Chases and shafts shall be clean of debris and accessible. 

1.16 TESTS 
A. General Requirements:  Each trade shall test the equipment provided and/or installed under this Specification 

and shall demonstrate its proper operation to the Owner's operating engineer and trade shops. 
1. No equipment shall be tested or operated for any purpose until it has been fully prepared, lubricated, and 

properly connected and made ready for normal operation.  Any damage to equipment occasioned by 
improper or ill-timed operation or testing shall be made good at the Contractor's own expense, before final 
inspection and acceptance. 

2. Refer to section on Testing, Adjusting, and Balancing. 
1.17 SUBMITTALS 

A. Substitutions:  Written requests for substitutes of material and equipment must be submitted through a bidding 
contractor and received by the Engineer no later than ten (10) calendar days prior to bid opening. Requests 
shall be accompanied by detailed information of the proposed material or equipment. Acceptable substitutes will 
be included in an Addendum to the Contract Documents which will be issued before bids are due. Acceptance 
of substitutes in no way relieves the Contractor of his responsibility to provide materials and equipment which 
adhere to the intent of the specifications and drawings, and the minimum quality set forth therein. For additional 
requirements refer to Division 1. 

B. General Requirements:  Refer to Section 01 33 00 for submission requirements. 
C. Operating Characteristics:  Submittals shall list actual proposed capacities of equipment submitted.  Contractor 

shall indicate actual operating characteristics of proposed equipment at specified design conditions in the 
submittal. 

D. Review:  Review of Shop Drawings and other submittals will be general in nature and shall not be considered: 
1. As permitting any departure from Contract requirements. 
2. As relieving Contractor of responsibility for errors, including details, quantities, dimensions, and materials. 
3. Contractor is responsible for reviewing all information in Shop Drawings related to the mechanical 

systems.  Information includes, but is not limited to, size, dimensions, electrical power requirements, 
horsepower, CFM, GPM, BTU, sound, system operating steam and/or gas pressure, pressure drops 
(water and air), and tonnage. 

4. Contractor shall highlight all differences between that which is being submitted and that which was 
specified. 
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E. Samples:  Provide samples of material or equipment proposed to be furnished, if requested.  Samples shall 
become the property of the Architect/Engineer and will be returned only when accompanied by a written request 
to do so. 

F. Record Drawings:  See requirements as indicated in Section 01 77 00. 
1. Record Drawings shall be provided in a hard copy and an electronic copy (PDF format). 

G. Compatibility of Equipment:  Contractor shall have full responsibility of component parts of the mechanical 
system to ensure that new equipment, integrated with existing equipment and systems, will perform and operate 
in accordance with requirements of the Specifications without excessive or unusual service or maintenance 
requirements. 
1. Should damage be sustained to existing fixtures, materials or equipment to be reused, relocated or to 

remain, the same shall be replaced with new material or equipment of equal or better quality as the 
Architect/Engineer directs. 

2. It shall be the Contractor's responsibility to determine that changes in physical dimensions, access for 
maintenance, service line connections, structural supports, and vibration devices for substitute (Owner 
approved equal) equipment are acceptable in the space provided for equipment and that performance 
characteristics are at least equal to base specification for equipment utilized from the substitutes (Owner 
approved equals) listed. 

3. Increased costs to provide additions or revisions required by acceptable manufactures not used as basis 
of design and substitute (Owner approved equal) manufactures shall be the sole responsibility of this 
Contractor.  Examples of additions or revision shall be as follows, but is not inclusive of all items: 
a. Electrical Service Connections Revisions 
b. Additional Equipment 
c. Wall and Room Layout Revisions 
d. Structural Support Revisions 
e. Screen Wall Revisions 
f. HVAC Connection Revisions 

H. Submittal Review 
1. Engineer/Architect will review each submittal a maximum of two times as part of the project. If submittal is 

rejected twice, Contractor will be responsible for all costs associated with the Engineer/Architects time and 
effort spent on reviewing subsequent submittals. Compensation will be in the form of a deduct Change 
Order. Estimate of the Engineer/Architect’s cost will be provided upon Contractors request. 

1.18 REFERENCES 
A. Air Conditioning and Refrigeration Institute (ARI): 

1. ARI 435-78, Application of Central Station Air Handling Units 
B. American National Standard Institute (ANSI): 

1. ANSI B31.1, Pressure Piping - Power Piping 
C. American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. (ASHRAE) 
D. American Society of Mechanical Engineers (ASME): 

1. Boiler and Pressure Vessel Code:  Section IX, Welding and Brazing Qualifications 
E. American Society for Testing and Materials (ASTM): 

1. ASTM R84, Surface Burning Characteristics of Building Materials 
F. Air Moving and Conditioning Association (AMCA): 

1. AMCA 410-72, Recommended Safety Practices for Air Moving Devices 
G. Manufacturer's Standardization Society (MSS of the Valve and Fittings Industry, Inc.): 

1. MSS SP-58-1975, Pipe Hangers and Supports Materials, Design, and Manufacture 
2. MSS SP-69-1976, Pipe Hangers and Supports Selection and Application 

H. National Electrical Manufacturers Association (NEMA) 
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I. National Fire Protection Association (NFPA): 
1. NFPA 90A, Air Conditioning and Ventilation Systems 
2. NFPA 101, Life Safety Code 

J. Sheet Metal and Air Conditioning Contractors National Association (SMACNA) 
K. Steel Tank Institute (STI) 
L. Underwriters’ Laboratories (UL) 

1.19 QUALITY ASSURANCE 
A. Qualifications:  Where equipment is specified by manufacturer, brand name or catalog number, this shall 

establish the standard of quality and style of the product to be provided under the Contract. 
1. Where (2) or more units of the same kind of equipment are required, they shall be products of a single 

manufacturer.  Mixing and matching of various manufacturers like or similar components shall not be 
permitted. 

B. Material and Workmanship: 
1. Provide new material and equipment, unless noted otherwise. Protect equipment and material from 

damage, dirt, and weather. 
2. Provide the highest quality workmanship and perform all work only by skilled mechanics. Install material 

and equipment in accordance with manufacturer’s recommendations, instructions and current SMACNA 
standards. 

3. The Engineer reserves the right to reject material or workmanship not in accordance with the 
specifications, before or after installation. 

4. Exposed duct system installations shall be protected from dents, scratches, and duct sealant should be 
applied inside of the duct. 

C. Regulatory Requirements: 
1. State Building Code (Most Current Edition) 
2. State Mechanical Code (Most Current Edition) 
3. State Fuel Gas Code (Most Current Edition) 
4. State Energy Code (Most Current Edition) 
5. National Electric Code (Most Current Edition) 
6. Local Codes and Ordinances (Most Current Edition) 

1.20 WARRANTY 
A. General Requirements:  Equipment furnished under this Contract shall have a 1-year warranty on parts and 

labor beginning at the date of Substantial Completion, unless a longer period is specified in the Equipment 
Specification Section.  Or special warranty conditions will existing in specified section of equipment. 

1.21 DEMOLITION DESCRIPTION OF WORK 
A. General Requirements:  Demolition work includes all labor, material, equipment, and services necessary and 

incidental to complete all the demolition and removal of mechanical work as shown on the Drawings or as 
required. 
1. The Drawings do not necessarily indicate all conditions, details, or work required.  Mechanical Contractor 

shall examine the building to determine the actual conditions and extent of the work.  Any details not clear 
to the Contractor shall be referred to the Architect/Engineer for clarification prior to bidding. 

2. Mechanical Contractor shall be responsible for demolition and removal of all existing superfluous 
mechanical systems.  No mechanical systems scheduled for demolition may be abandoned in place, but 
rather shall be removed and disposed off of site, unless specifically noted on the Drawings.  Use of 
Owner's dumpsters for the disposition of any type of construction debris is not allowed. 

3. Where removal of existing suspended ceilings to remain is required to be removed to provide access for 
work to be performed above the ceiling, removal and replacement of the ceiling shall be by construction 
trade requiring access. 

B. Hazardous Materials:  Removal of Existing Building Materials Containing Asbestos and Lead:  Refer to Sections 
00 31 26.23 Asbestos-Containing Materials and Section 00 31 26.26 Lead-Containing Materials. 
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PART 2 NOT USED 
PART 3 - EXECUTION 
3.01 INSTALLATION 

A. Connection to Equipment Specified:  Provide material and labor required to connect to the mechanical system 
of fixtures and equipment having mechanical connections and which are specified in other Sections or Divisions 
of the Specifications or furnished by Owner. 
1. Provide piping supply connections with shut-off valves. 
2. Ductwork connections to equipment, diffusers, and appurtenances shall not be made with flexible ductwork 

unless a flexible connection is indicated. 
B. Floor, Wall, and Ceiling Plates:  Where uncovered exposed pipes pass through floors, walls or ceilings in 

finished rooms and inside casework, fit with approved type chrome plated metal plate. 
1. Plastic escutcheon plates shall not be permitted. 

C. Protection:  Storage of equipment on construction site shall be covered with polyurethane film, or other method 
approved by Architect/Engineer, and be kept in a clean, dry, new condition through installation. 

3.02 DEMOLITION GENERAL REQUIREMENTS 
A. General Requirements:  The demolition work shall be a phased operation and shall comply with the 

construction sequence schedule.  Coordinate with Building Engineer and School Principal. 
1. Mechanical Contractor shall include all temporary connections necessary to permit the Owner to occupy 

areas of the building during the various construction phases. 
2. Mechanical Contractor shall be responsible for coordinating the mechanical installations to prevent 

disruption to the Owner and to minimize the down-time.  The Architect’s and Owner's approval shall be 
sought prior to all cut-off of services. 

3. Mechanical Contractor shall remove existing work shown, specified or necessary for completion of 
work.  Owner shall have the option of retaining any or all items of material removed under this 
Contract.  Items or materials not retained by Owner shall become the property of the Contractor and shall 
be removed from the premises.   

4. Mechanical Contractor shall verify the extent of the remodeling work and any details not clear to 
Contractor shall be referred to the Architect/Engineer for clarification prior to commencing demolition work. 

5. Revised installation within the remodeled areas shall be concealed unless noted otherwise.  All surface 
work shall be verified with the Architect. 
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END OF SECTION  23 00 00 
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SECTION 26 05 73.10  
ELECTRICAL POWER SYSTEM STUDIES - NEW OR UPGRADED CONSTRUCTION 

PART 1 GENERAL 
1.01 SUMMARY 

A. Scope: Provide labor, engineering, supervision and related services, required for execution of short-circuit, 
protective device coordination and arc flash hazard analysis studies as required for the complete performance 
of the Work, as shown on the Drawings, as specified herein. 

B. Power system studies shall be provided by a qualified Power System Study Supplier (also identified as PSSS). 
The Contractor shall ultimately be responsible for providing the Power System Study and shall supplement the 
supplier’s Work as necessary to provide a complete and accurate study along with associated WORK in 
applying the study’s results. The Contractor shall coordinate the equipment and systems provided by others that 
are part of the scope of the study to ensure necessary data and Work are provided for the required functionality 
of the electrical power distribution system. 

C. The scope of the power system studies shall include modeling from utility source to the overcurrent protective 
devices of all furnished equipment. 
1. Exception: The protective device coordination study is only required to be performed on the life safety 

system. 
D. Related Sections: Related sections include, but shall not be limited to, the following: 

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

2. Applicable general requirements for electrical Work specified within Division 26 Specification Sections 
apply to this Section. 

1.02 REFERENCES 
A. General, Publications: The publications listed below form a part of this Specification to the extent referenced. 

The publications are referred to in the text by the basic designation only. The edition/revision of the referenced 
publications shall be the latest date as of the date of the Contract Documents, unless otherwise specified. 
1. American National Standards Institute (ANSI): 

a. ANSI C37.010, “Standard Application Guide for AC High Voltage Circuit Breakers Rated on a 
Symmetrical Current Basis” 

b. ANSI C37.13, “Standard for Low Voltage AC Power Circuit Breakers Used in Enclosures” 
c. ANSI C 37.41, “Standard Design Tests for High Voltage Fuses, Distribution Enclosed Single-Pole Air 

Switches, Fuse Disconnecting Switches and Accessories.” 
d. ANSI C57.12.00, “Standard General Requirements for Liquid-Immersed Distribution, Power, and 

Regulating Transformers” 
2. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 

a. IEEE 141, “Recommended Practice for Electric Power Distribution and Coordination of Industrial and 
Commercial Power Systems” 

b. IEEE 241, “Recommended Practice for Electric Power Systems in Commercial Buildings” 
c. IEEE 242, “Recommended Practice for Protection and Coordination of Industrial and Commercial 

Power Systems” 
d. IEEE 399, “Recommended Practice for Industrial and Commercial Power System Analysis” 
e. IEEE 1015, “Recommended Practice for Applying Low-Voltage Circuit Breakers Used in Industrial and 

Commercial Power Systems.” 
f. IEEE 1584, “Guide for Performing Arc-Flash Hazard Calculations” 

3. International Organization for Standardization (ISO) 
a. ISO 9001, “Quality Management Systems - Requirements” 

4. The National Fire Protection Association (NFPA) 
a. NFPA 70, “National Electrical Code, latest edition” 
b. NFPA 70E, “Standard for Electrical Safety in the Workplace“ 
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1.03 DEFINITIONS 
A. Unless specifically defined within the Contract Documents, the words or acronyms contained within this 

specification shall be as defined within, or by the references listed within this specification, the Contract 
Documents, or, if not listed by either, by common industry practice. 
1. PSSS: Power System Studies Supplier 
2. TCC: Time-Current Curves 

1.04 SUBMITTALS 
A. General: Submittals shall be in accordance with the requirements of Division 01 and Division 26, in addition to 

those specified herein. 
1. Submit sufficient information to determine compliance with the Contract Documents. Identify submittal data 

with the specific equipment tags and/or service descriptions to which they pertain. Submittal data shall be 
clearly marked to identify the specific model numbers, options, and features of equipment and work 
proposed. 

2. Deviations from the Contract Documents shall be indicated within the submittal. Each deviation shall 
reference the corresponding drawing or specification number, show the Contract Document requirement 
text and/or illustration, and shall be accompanied by a detailed written justification for the deviation. 

3. Submit product data on the application software, including any modules or software plug-ins used to 
perform the studies. 

4. Submit the name and qualifications of the Power System Studies Supplier and registered engineer(s) in 
charge of the studies for this Project. 

5. Initial studies shall be submitted to the Engineer prior to receiving release to furnish the electrical 
distribution equipment. After sufficient data is available to ensure proper selection of devices proceed with 
completion of the power system studies and submit. If completion of the studies may cause delays in 
equipment shipments, request an exception from the Engineer for a preliminary submittal of data to ensure 
that the selection of device ratings and characteristics shall be satisfactory to properly select the 
distribution equipment. 

B. Operation & Maintenance (O&M) manuals shall be provided in accordance with the minimum requirements 
specified in Division 01 and Division 26 and additional requirements specified herein. 
1. The results of the short-circuit, protective device coordination and arc flash hazard analysis studies shall 

be summarized in a final report. In addition to the hardcopies required by the Contract Documents provide 
electronic PDF files of the report on digital media acceptable to the Owner. The report shall include the 
following: 
a. Executive Summary including Introduction, Scope of Work and Results/Recommendations. 
b. Short-Circuit Methodology, Analysis, Results and Recommendations 
c. Short-Circuit Device Evaluation Table 
d. Protective Device Coordination Methodology, Analysis, Results and Recommendations 
e. Protective Device Settings Table 
f. Time-Current Coordination Graphs and Recommendations 
g. Arc Flash Hazard Methodology, Analysis, Results and Recommendations including the details of the 

incident energy and flash protection boundary calculations along with Arc Flash boundary distances, 
working distances, Incident Energy levels and Personal Protection Equipment levels. 

h. Arc Flash Labeling section showing types of labels to be provided. Section shall contain descriptive 
information as well as typical label images. 

i. Power system one-line diagram shall be computer generated and clearly identify individual equipment 
buses, bus numbers used in the short-circuit analysis, cable and bus connections between the 
equipment, calculated maximum short-circuit current at each bus location, device numbers used in 
the time-current coordination analysis and other information pertinent to the computer analysis. 

1.05 QUALITY ASSURANCE 
A. Electrical power system software used for the studies shall be developed under an established quality 

assurance program and comply with ISO 9000 with accredited certification agency such as UL. 
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B. Power System Study Supplier Qualifications: 
1. The PSSS shall have 5 years of experience in performing power system studies. 
2. The short-circuit, protective device coordination and arc flash hazard analysis studies shall be conducted 

under the responsible charge and approval of a registered professional engineer skilled in performing and 
interpreting the electrical power system studies. 

3. The registered professional engineer shall have a minimum of five (5) years of experience in performing 
power system studies. The registered professional engineer shall sign and affix their seal to the completed 
power system study in accordance with state laws. 

PART 2 PRODUCTS 
2.01 POWER SYSTEM STUDIES 

A. Power system studies specified herein shall be provided by a single Power System Study Supplier. 
B. All power system studies shall use a robust electrical power system design and analysis software package 

which complies with requirements of standards and guides specified in this Section. Manual calculations are not 
acceptable. 

C. The Power System Study Supplier shall furnish an arc flash hazard analysis study per NFPA 70E in conjunction 
with the short-circuit and protective device coordination studies furnished. 

2.02 DATA 
A. Contractor shall coordinate with Owner and gather all input data required for the power system studies. The 

power system study supplier performing the short-circuit, protective device coordination and arc flash hazard 
analysis studies shall furnish the Contractor with a list of required data immediately after award of the contract. 
The Contractor shall expedite collection of the data to assure completion of the studies as required for final 
approval of the distribution equipment shop drawings and/or prior to the release of the equipment for 
manufacturing. 

B. Source combination shall include current and any identified future motors, and generators. 
C. Load data utilized shall include existing and proposed loads obtained from Contract Documents or provided by 

[Engineer][Owner][an audit provided by the Contractor]. 
D. If applicable, fault contribution of existing motors shall be included in the study. The Contractor shall obtain 

required existing equipment data, if necessary, to satisfy the study requirements. 
2.03 SHORT CIRCUIT ANALYSIS 

A. Transformer design impedances shall be used when test impedances are not available. 
B. Short Circuit Analysis shall include the following 

1. Calculation methods and assumptions 
2. Selected base per unit quantities 
3. One-line diagram of the system being evaluated that clearly identifies individual equipment buses, bus 

numbers used in the short-circuit analysis, cable and bus connections between the equipment, and other 
information pertinent to the computer analysis 

4. The study shall include input circuit data including electric utility system characteristics, source impedance 
data, conductor lengths, number of conductors per phase, conductor impedance values, insulation types, 
transformer impedances and X/R ratios, motor contributions, and other circuit information as related to the 
short-circuit calculations. 

5. Tabulations of calculated quantities including short-circuit currents, X/R ratios, equipment short-circuit 
interrupting or withstand current ratings and notes regarding adequacy or inadequacy of the equipment 
rating. 

6. Results, conclusions, and recommendations. A comprehensive discussion section evaluating the 
adequacy or inadequacy of the equipment shall be provided and include recommendations as appropriate 
for improvements to the system. 

C. For solidly-grounded systems, provide a bolted line-to-ground fault current study for applicable buses as 
determined by the engineer performing the study. 
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D. Protective Device Evaluation shall include: 
1. Evaluation of equipment and protective devices and comparison to short circuit ratings 
2. Evaluation of adequacy of switchgear, motor control centers, and panelboard bus bars to withstand short-

circuit stresses 
3. PSSS shall notify Engineer in writing, of any circuit protective devices improperly rated for the calculated 

available fault current. 
2.04 PROTECTIVE DEVICE TIME CURRENT COORDINATION ANALYSIS 

A. Protective device coordination time-current curves (TCC) shall be displayed on log-log scale graphs. 
B. Protective device time current coordination analysis shall include on each TCC graph, a complete title with 

descriptive device names. 
C. Protective device time current coordination analysis shall include device termination characteristic curves at a 

point reflecting maximum symmetrical or asymmetrical fault current to which the device is exposed. 
D. Protective device time current coordination analysis shall identify the device associated with each curve by 

manufacturer type, function, and, if applicable, tap, time delay, and instantaneous settings recommended. 
E. Protective device time current coordination analysis shall plot the following characteristics on the TCC graphs, 

where applicable: 
1. Electric utility’s overcurrent protective device 
2. Low voltage fuses including manufacturer’s minimum melt, total clearing, tolerance, and damage bands 
3. Low voltage equipment circuit breaker trip devices, including manufacturer’s tolerance bands 
4. Transformer full-load current, magnetizing inrush current, and ANSI through-fault protection curves 
5. Medium voltage conductor damage curves 
6. Ground fault protective devices, as applicable 
7. Pertinent motor starting characteristics and motor damage points, where applicable 
8. Pertinent generator short-circuit decrement curve and generator damage point 
9. The largest feeder circuit breaker in each motor control center and applicable panelboard. 

F. Protective device time current coordination analysis shall provide adequate time margins between device 
characteristics such that selective operation is provided, while providing proper protection. 

G. Protective device time current coordination analysis shall provide the following: 
1. A One-line diagram shall be provided which clearly identifies individual equipment buses, bus numbers, 

device identification numbers and the maximum available short-circuit current at each bus when known. 
2. Enough log-log plots shall be provided to indicate the degree of system protection and coordination by 

displaying the time-current characteristics of series connected overcurrent devices and other pertinent 
system parameters. 

3. Computer printouts shall accompany the log-log plots and will contain descriptions for each of the devices 
shown, settings of the adjustable devices, and device identification numbers to aid in locating the devices 
on the log-log plots and the system one-line diagram. 

4. The study shall include a separate, tabular printout containing the recommended settings of all adjustable 
overcurrent protective devices, the equipment designation where the device is located, and the device 
number corresponding to the device on the system one-line diagram 

5. A discussion section which evaluates the degree of system protection and service continuity with 
overcurrent devices, along with recommendations as required for addressing system protection or device 
coordination deficiencies. 

6. PSSS shall notify Engineer in writing of any significant deficiencies in protection and/or coordination and 
shall provide recommendations for improvements. 

2.05 ARC FLASH HAZARD ANALYSIS 
A. The arc flash hazard analysis shall be performed according to the IEEE 1584 equations that are presented in 

NFPA70E. The arc flash hazard analysis shall be performed in conjunction with the short-circuit analysis 
(Section 2.3) and the protective device time-current coordination analysis (Section 2.4). 
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B. The flash protection boundary and the incident energy shall be calculated at significant locations in the electrical 
distribution system (switchboards, switchgear, motor-control centers, panelboards, busway and splitters) where 
work could be performed on energized parts. 

C. Circuits 240V or less with less than 2000 amps bolted fault current may be omitted from the computer model 
and shall be assumed to have an incident energy level less than 1.2 cal/cm2. 

D. Working distances shall be based on IEEE 1584. The calculated arc flash protection boundary shall be 
determined using those working distances. 

E. When appropriate, the short circuit calculations and the clearing times of the phase overcurrent devices shall be 
retrieved from the short-circuit and coordination study model. Ground overcurrent relays shall not be taken into 
consideration when determining the clearing time when performing incident energy calculations 

F. The short-circuit calculations and the corresponding incident energy calculations for multiple system scenarios 
shall be compared and the greatest incident energy shall be uniquely reported for each equipment location in a 
single table. Calculations shall be performed to represent the maximum and minimum contributions of fault 
current magnitude for normal and emergency operating conditions. The minimum calculation shall assume that 
the utility contribution is at a minimum. Conversely, the maximum calculation shall assume a maximum 
contribution from the utility. Calculations shall take into consideration any stand-by generator applications. The 
Arc-Flash Hazard Analysis shall be performed utilizing mutually agreed upon facility operational conditions, and 
the final report shall describe, when applicable, how these conditions differ from worst-case bolted fault 
conditions. 

G. The incident energy calculations shall consider the accumulation of energy over time when performing arc flash 
calculations on buses with multiple sources. Iterative calculations shall consider the changing current 
contributions, as the sources are interrupted or decremented with time. Fault contribution from motors should be 
decremented as follows: 
1. Fault contribution from induction motors shall not be considered beyond 5 cycles. 

H. When performing incident energy calculations on the line side of a main breaker (as required per above), the 
line side and load side contributions shall be included in the fault calculation. 

I. Mis-coordination shall be checked amongst all devices within the branch containing the immediate protective 
device upstream of the calculation location and the calculation shall utilize the fastest device to compute the 
incident energy for the corresponding location. 

J. Arc Flash calculations shall be based on actual overcurrent protective device clearing time. A maximum clearing 
time of 2 seconds shall be used based on IEEE 1584 6.9.1. Where it is not physically possible to move outside 
of the flash protection boundary in less than 2 seconds during an arc flash event, a maximum clearing time 
based on the specific location shall be utilized. 

K. Provide the following: 
1. Results of the Arc-Flash Hazard Analysis shall be submitted in tabular form, and shall include device or 

bus name, bolted fault and arcing fault current levels, flash protection boundary distances, working 
distances, personal-protective equipment classes and AFIE (Arc Flash Incident Energy) levels. 

2. The Arc-Flash Hazard Analysis shall report incident energy values based on recommended device settings 
for equipment within the scope of the study. 

3. The Arc-Flash Hazard Analysis shall include any recommendations to reduce AFIE levels and enhance 
worker safety. 

PART 3 EXECUTION 
3.01 GENERAL 

A. In addition to the requirements specified herein, execution shall be in accordance with the requirements of 
specifications Division 26 and Drawings. 

B. Pre-Installation Conference: Prior to commencing the installation, an onsite pre-installation conference shall 
review the material selections, installation procedures, and coordination with other trades. Attendees shall 
include, but shall not be limited to, the Contractor, the Installer, manufacturer’s representatives, and any trade 
that requires coordination with the work. Date and time of the pre-installation conference shall be acceptable to 
the Owner and the Engineer 
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3.02 FIELD QUALITY CONTROL 
A. The Contractor shall, through the services of a qualified field technician, adjust parameters of existing 

equipment per the power system studies results as agreed upon by the Engineer and Owner. The technician 
shall report to the Engineer any discrepancies or issues with the adjustments. 

3.03 ARC FLASH LABELS 
1. Power System Study Supplier shall provide a 4.0 in. x 4.0 in. thermal transfer type label of high adhesion 

polyester for each work location analyzed. 
2. The labels shall be designed according to the following standards: 

a. UL969 – Standard for Marking and Labeling Systems 
b. ANSI Z535.4 – Product Safety Signs and Labels 
c. NFPA 70 (National Electric Code) – Article 110.16 

3. The label shall include the following information: 
a. System Voltage 
b. Flash protection boundary 
c. Arc Flash Incident energy value (cal/cm²) 
d. Limited and Restricted Approach Boundaries 
e. Study report number and issue date 

4. Labels shall be printed by a thermal transfer type printer, with no field markings. 
5. Arc flash labels shall be for equipment as identified in the study and the respective equipment access 

areas per the following: 
a. Floor Standing Equipment - Labels shall be provided on the front of each individual section. 

Equipment requiring rear and/or side access shall have labels provided on each individual section 
access area. Equipment line-ups containing sections with multiple incident energy and flash 
protection boundaries shall be labeled as identified in the Arc Flash Analysis table. 

b. Wall Mounted Equipment – Labels shall be provided on the front cover or a nearby adjacent surface, 
depending upon equipment configuration. 

c. General Use Safety labels shall be installed on equipment in coordination with the Arc Flash labels. 
The General Use Safety labels shall warn of general electrical hazards associated with shock, arc 
flash, and explosions, and instruct workers to turn off power prior to work. 

6. Label Installation: Labels shall be field installed. 
END OF SECTION  26 05 73.10 
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SECTION 26 24 00  
SWITCHBOARDS AND PANELBOARDS 

PART 1 - GENERAL 
1.01 SUMMARY 

A. Section Includes:  Panelboards and Switchboards as shown in Schedule in this Section or on 
Drawings. 

1.02 SYSTEM DESCRIPTION 
A. Circuit Numbers:  Circuit numbers on Drawings shall be used for reference only.  Contractor shall 

provide panelboard circuit directories documenting actual connections in accordance with phasing 
of cabinet, load balance, and common neutral requirements. 

1.03 SUBMITTALS 
A. Product Data:  Submit manufacturer’s data, including specifications, installation instructions, and 

general recommendations for each type of panelboard required.  Include data substantiating that 
units meet requirements.  All panelboards shall be of the same manufacturer. 

B. Shop Drawings:  Submit dimensioned drawings of panelboards and enclosures showing accurately 
scaled layouts of enclosures and required individual panelboard devices, including but not 
necessarily limited to, circuit breakers, fusible switches, fuses, ground-fault circuit interrupters, and 
accessories.  Shop Drawings shall be submitted to Engineer for approval before starting actual 
fabrication. 

1.04 QUALITY ASSURANCE 
A. Regulatory Requirements:  Construct panelboards to Underwriters‘ Laboratories standards 

applicable to panelboards, accessories, and enclosures, and provide UL labels. 
1. Meet requirements of NEC as applicable to installation of panelboards, cabinets, and cutout 

boxes. 
2. Meet requirements of NEC articles pertaining to installation of wiring and equipment in 

hazardous locations. 
3. Meet requirements of NEMA Standards Publication No. 250, ”Enclosures for Electrical 

Equipment (1000 Volts maximum)”, Publication No. 1 ”Panelboards“, and installation portion 
of Publication No. PB1.1, ”Instructions for Safe Installation, Operation and Maintenance of 
Panelboards rated 600 Volts or Less”. 

PART 2 - PRODUCTS 
2.01 MANUFACTURERS 

A. Acceptable Manufacturers:  Subject to compliance with requirements of the Contract Documents, 
acceptable manufacturers are as follows: 
1. Siemens 
2. Square D 

2.02 MATERIALS 
A. General: 

1. Except as otherwise indicated, provide panelboards, enclosures, and ancillary components of 
types, sizes, and ratings indicated, which comply with manufacturer’s standard materials, 
design, and construction in accordance with published information; equip with number of unit 
panelboard devices as required for complete installation. 
a. Provide panelboard accessories and devices including, but not necessarily limited to, 

shunt trips, connectors, ground-fault protection units, and other components, for ratings 
and applications indicated. 

2. Existing panelboards and cabinets shall serve new and revised circuits.  Add and modify 
circuit breakers in existing panels as noted on Drawings.  New circuit breakers shall be of 
same type and manufacturer as those existing in panel in which they are to be installed.  In all 
panels in which circuits are added or changed, complete new typewritten panel directories 
shall be provided which indicate room or area number as furnished by Owner. 
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3. Panelboards and all components, including circuit breakers, shall be fully rated for short 
circuit current noted on Schedule.  Short circuit rating shall be shown on a nameplate 
attached to panel by manufacturer. 

4. Branch circuit panelboards shall be designed so that branch circuit connections to the main 
bus shall have sequence (full distributed) phasing.  Bus shall be designed as noted in 
Schedule and branch circuits shall be balanced on bus by Electrical Contractor. 

2.03 ENCLOSURES 
A. General Requirements:  Provide dead front type enclosures of galvanized steel cabinet type 

enclosures, in sizes and NEMA types as indicated, code-gauge, minimum 16 gauge thickness for 
all panelboards.  Construct unit with multiple knockouts and wiring gutters for connecting feeder at 
top or bottom of panel as shown on Drawings.  Equip with copper or silver or tin plated aluminum 
bus bars and neutral bus when scheduled.  Neutral bus shall be full size.  Provide a bare un-
insulated grounding bar when scheduled suitable for bolting to enclosure.  Provide panelboards 
fabricated by same manufacturer as enclosures, and which mate properly with enclosures. 
1. Provide ”hinged-to-box“ construction.  Panels shall have keyed access to circuit breaker 

handles; all panels shall be keyed alike.  [Match key of existing panels.].  Panels shall have 
hinged door secured with screws for access to terminals. 

2. For (2) section panelboards, each cabinet shall be identical in size, with a separate trim 
provided for each section.  Cabinets for (2) section panels shall allow 8 inches at lug end. 

3. No cabinets shall be less than 19 inches wide or less than 4 1/2 inches deep. 
B. Lugs:  Lugs shall be suitable for both 60 degree C and 75 degree C conductors.  Provide 

solderless pressure type main lug connectors approved for copper conductors.  Provide suitable 
lugs on neutral bus for outgoing circuits requiring neutral connection.  Where feed through lugs are 
scheduled, provide lugs at top and bottom of panel. 

C. Buses:  Buses shall be independently supported 98 percent conductivity copper or 55 percent 
conductivity aluminum.  Panel bus capacity shall be equal to that of attached feeder.  In 2-section 
panels, buses of both panels shall be full size. 

D. Gutters:  Provide oversized gutters for feed through where required.  Side gutters shall be not less 
than 4 inches, and end gutters not less than 5 inches.  Panels rated 400A or more shall have 8-
inch gutter at lug end.  Where feed through lugs are used, provide 6 1/2-inch side gutters.  Where 
double lugs are not permitted by local code, provide suitable pull box or gutter adjacent to panels 
for connections.  Feeder wiring shall be capable of accepting a clamp-on ammeter. 

E. Circuit Breaker Panels: 
1. Circuit breakers shall be as follows: 

a. Bolted line and load terminals. 
b. Operated by a toggle type handle, and shall have a quick-make, quick-break over-center 

switching mechanism that is mechanically trip free from handle so that contacts cannot 
be held closed against short circuits and abnormal currents, with thermal magnetic, 
common trip on multi-pole breakers with a UL short circuit rating of 10,000 symmetrical 
RMS amperes.  All terminals shall be suitable for both 60 degree C and 75 degree C 
conductors, and shall be box-lug or clamp-type design.  Line side terminals shall be 
bolted to panel bus.  Screw head terminals are not acceptable.  Tripping due to overload 
or short circuit shall be clearly indicated by handle automatically assuming a position 
midway between manual ”On“ and ”Off“ positions.  All latch surfaces shall be ground and 
polished.  All poles shall be constructed so that they open, close, and trip 
simultaneously. 

c. Circuit breakers shall be listed with Underwriters‘ Laboratories, conform to applicable 
requirements of NEMA Standard Publication No. AB 1-1975, and meet appropriate 
classifications of Federal Specification W-C-375a. 
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d. Breakers must be completely enclosed in molded case.  Non-interchangeable trip 
breakers shall have their covers sealed; interchangeable trip breakers shall have trip unit 
sealed to prevent tampering.  Ampere ratings shall be clearly visible.  Contacts shall be 
of high pressure butt type and shall be on non-welding silver alloy.  Arc extinction must 
be accomplished by means of DE-ion arc chutes, consisting of metal grids mounted in 
an insulating support. 

e. Circuit breaker ratings and modifications shall be as indicated on Drawings.  Circuit 
breakers shall provide inverse time delay overload and instantaneous short circuit 
protection by means of a thermal magnetic element on each pole. 

f. Circuit breakers shall be not less than 3/4 inch in width per pole.  Tandem type circuit 
breakers are not acceptable.  Provide toggle handle lock-offs for switched circuits, 
mechanical equipment, emergency circuits, and circuit supplying systems. 

g. All breakers feeding heating, air conditioning, or refrigeration equipment shall have 
"HACR" labels. 

h. All breakers feeding main fire alarm panel and fire alarm remote power supplies shall be 
equipped with "Lock-Offs" to lock breakers in “ON” position. 

i. All breakers feeding high-intensity discharge lighting shall have special "HID" rating. 
2. Provide door lock flush with cover, locks common keyed, (2) keys for each panel. 
3. Provide a clear plastic covered typewritten directory of circuits mounted in a card holder 

attached to inside of door. 
F. Lighting Circuit Breaker Panels: 

1. Lighting panels shall be circuit breaker type with integral remote power switching system. 
2. Remote power switching system shall be as follows: 

a. Individual Control For Up To (42) Remotely Controllable Circuit Breakers 
b. (8) Dry-Contact Inputs for Connection to Either 2-Wire Maintained or 3-Wire Momentary 

External Control Devices 
c. Zone Creation and Control of Individual Breakers or Zones 
d. Run/Halt/Hold/All-On Operation Modes 
e. Individual and Zone Override 
f. Breaker Status Monitoring 
g. Security Access Code 
h. Expansion Port to Connect Additional Inputs via Expansion Cabinet 
i. RS232 Port to Connect to Personal Computer 
j. Non-Violable EEPROM Memory 
k. Time Clock Programming Function 
l. Internal Control System Power Supply Module 
m. Building Automation System Interface:  Open protocol interface with temperature control 

building automation system specified under Division 23. 
3. Provide suitable barrier to separate incoming Class 2 control circuit inputs from power and 

lighting circuits. 
4. Remote power switching system shall consist of a microprocessor based control module, 

interface module, control busses, remote control circuit breakers, power supply, and Class 2 
barriers and open protocol interface module. 

5. Provide all wiring connections and programming required to connect new panel(s) to existing 
lighting control system. 

G. Distribution Panels: 
1. Distribution panelboards shall be fusible switch type, and shall be convertible distribution type 

containing modular switch and fuse units.  All connections shall be bolted. 
2. Quick-make, quick-break fusible switch (QMB or equal) type, equipped with de-ionizing grids 

and silver alloy butt type contacts readily visible with switch door open.  Contacts shall have 
over-travel to compensate for normal wear and to ensure positive connection. Fuse holders 
shall be of high pressure type using a compression coil spring located out of heat zone.  All 
switches shall be provided with an external operating handle which can be padlocked in ”On“ 
or ”Off“ position. 
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3. A cover interlock shall prevent opening door over fuse compartment unless switch is in ”Off“ 
position.  Provision shall be made to allow voiding of cover interlock for inspection.  Individual 
switch units shall be available in 2- and 3-pole assemblies with capacities of 30A through 
1200A.  Fuse holders shall be equipped with rejection devices for Type R fuses. 

4. Interiors of panels shall be factory assembled complete with circuits, devices, and other 
equipment and provisions as shown on Drawings, and shall be designed so that any 
individual breaker can be replaced without disturbing adjacent units or without removing main 
bus or branch connectors.  Main buses and back pans shall be designed so that branch 
circuits may be changed without additional machining, drilling or tapping. 

5. Line terminals shall be suitable for both 60 degree C and 75 degree C conductors. 
6. Surface mounted without doors. 

H. Special Panel Requirements: 
1. Provide the following: 

a. Scheduled "Wireways" above or below panel shall consist of conduit enclosures of same 
size and finish as panelboards with hinged front covers. 

b. Scheduled "Double Tubs" shall have separate individualized fronts for each tub.  Panel 
trim boxes and trims shall be of same dimensions. 

c. Scheduled "Lock-Offs" for designated breaker handles. 
d. Where emergency stop is specified in a circuit breaker panelboard, a main circuit 

breaker shall be furnished.  Main circuit breaker shall have 22,000 amperes minimum 
short circuit rating with a shunt trip coil. 
1) Electrical Contractor shall provide a pushbutton "panic switch", mounted on exterior 

of panelboard front trim, connected to open main circuit breaker.  (Pushbutton shall 
be momentary contact type with large red mushroom button and separate red pilot 
light all mounted in steel plate engraved "Emergency Stop".) 

e. Where emergency stop is specified in a fusible panelboard, a line-side contactor for 
remote control of panel bus bars shall be furnished built into panel.  (Where panel is 
surface mounted, contactor may be mounted in a separate NEMA 1 enclosure above 
panel, if Contractor desires.) 
1) Contactors shall be ASCO No. 920 or equal of Square D, mechanically held type for 

3-wire remote control.  Each contactor shall have arcing contacts to protect main 
contacts and shall be rated for both motor and mixed loads.  Contacts shall be rated 
for 600 volts and coils shall be 120 volts.  Each contactor shall have number of 
poles and ampere rating to match or exceed panelboard bus bars in Panelboard 
Schedule. 

2) Electrical Contractor shall provide a pushbutton "panic switch" mounted on exterior 
of panelboard front trim, connected to open line-side contactor.  (Pushbutton shall 
be momentary contact type with large red mushroom button and separate red pilot 
light all mounted in a steel plate engraved "Emergency Stop".) 

f. Where circuit breakers are specified for remote control switching, Contractor shall 
provide necessary low voltage DC control voltage power supply, sized to operate all 
such breakers connected to same control switch at the same time. 

I. Fused Coordination Panels: 
1. Fusible Branch Circuit Panelboards shall be Eaton’s Bussmann Series Quik-Spec 

Coordination Panelboards type QSCP (or equal) with Low-Peak Class J or Class CF 
fuses.  Fuses upstream of branch circuit panelboards shall be Low-Peak fuses. 

2. Panelboards shall be UL Listed with a labeled short-circuit current rating equal to or 
greater than that indicated on the associated schedules or drawings. 

3. Provide Main lug only, main fused switch or main non-fused switch as indicated in the 
associated schedules or drawings. 

4. Branch circuits must be interchangeable with fusible switches from 15A to 100A 
without additional required space. Up to 6 or 12 poles of 200A branch circuits are 
permitted in 600A panels and accept fuses from 110A to 200A. 
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5. Panelboard branch circuits shall incorporate overcurrent protection and branch-circuit 
rated disconnecting means into a single integrated component (1 pole, 2 pole or 3 
pole) that prevents removal of the fuse while energized, provides open fuse indication, 
and fuse ampere rating rejection feature at 15A, 20A, 30A, 40A, 50A, 60A, 70A, 90A, and 
100A. Provide open fuse indication on the branch circuit fuses where indicated in the 
associated schedules or drawings. 

6. Provide Lock-on device for fire alarm circuits – Part # CCP2B-60-LOD 
7. Panelboard shall be equipped with a spare branch circuit fuse holder and spare fuses 

(10% of fuse for each ampacity installed in branch circuits). 
8. Panelboard shall be equipped with an integral Surge Protective Device, compliant with 

UL 1449 3rd Edition. 
2.04 ARC FLASH LABELS 

A. General Requirements:  Switchboards, panelboards, industrial control panels, and motor control 
centers shall be field marked to warn qualified persons of danger of electric arc flash. 
1. Provide personal protective equipment (PPE) warning labels that conform to NEC and OSHA 

standards at each switchboard and panelboard. 
a. Contact electrical utility to request available MVA at main service. 
b. Utilize installed manufacturer's overcurrent protective device types, and feeder lengths 

and sizes to equipment locations, to complete generation of PPE labels. 
2.05 SPARE CONDUITS 

A. General Requirements:  Provide (4) 3/4-inch empty conduits from each flush mounted panelboard 
to accessible ceiling space or area above panelboard for future panel connections.  Empty 
conduits shall be capped. 

B. Where installed in locked mechanical/electrical rooms, auxiliary gutters may be installed above 
and/or below panelboards to accommodate additional circuIts. 

PART 3 - EXECUTION 
3.01 INSTALLATION 

A. General Requirements: 
1. Install panelboards and enclosures where indicated, in accordance with 

manufacturer’s  written instructions, applicable requirements of NEC and NECA’s ”Standard 
of Installation“, and in compliance with recognized industry practices to ensure that products 
fulfill requirements. 

2. Coordinate installation of panelboards with cable and raceway installation work. 
3. Anchor enclosures firmly to walls and structural surfaces, ensuring that they are permanently 

and mechanically secure. 
4. Provide type written panel directory indicating room or area numbers as furnished by Owner 

upon completion of installation. 
5. Feeder and branch circuit conduits shall meet cabinet squarely and shall be arranged insofar 

as possible to facilitate training of conductors to their respective terminals. 
6. Top of panelboard tubs shall be 6'-6" above finished floor. 
7. From each flush mounted panelboard, install (4) 3/4-inch empty conduits in addition to those 

required for circuits shown on Drawings.  These conduits shall terminate in accessible ceiling 
space for future use.  Cap ends and tag both ends with permanent tags as specified in 
Section 26 05 00. 

8. Panelboards or terminal cabinets, where located adjacent to one another, shall be all of same 
size and tops and bottoms shall be aligned. 

3.02 IDENTIFICATION 
A. Panel Identification:  Provide black micarta plates with 1/2-inch high white cut letters stating 

panelboard number and voltage.  Labels shall be attached with screws. 
1. Where panelboards are in public areas, identification plates shall be inside door. 
2. Where panelboards are in mechanical spaces or in storage rooms, identification plates shall 

be on front exterior of panel. 
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B. Circuit Identification: 
1. Circuit Breaker Panels:  Panels shall have typed circuit directories.  Do not use Drawing 

Room Numbers. 
a. Room numbers or names used for circuit identification shall correspond to name plates 

installed on room doors by General Contractor or as selected by Owner. 
2. Fused Panels with Doors:  Panels shall have typed directories of all circuits. 
3. Switchboards and Fused Panels Without Doors:  Panels shall have micarta plates with 3/8-

inch high white cut letters identifying each circuit or component fastened with screws. 
END OF SECTION  26 24 00 
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	21 05 00-MPS-Fire Suppression - General Requirements-02-22-2026
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Section Includes:  Work included under this Section shall consist of furnishing labor and materials necessary for the installation of the work called for under the Mechanical and/or Fire Suppression Contract as listed in the Instruction to Bidders,...
	1. Job Progress:  Contractor shall provide sufficient workers and materials to keep pace with the construction schedule.  Contractor shall place orders for equipment such that job progress is not slowed due to late delivery and shall confirm delivery ...
	2. Coordination:  Contractor shall coordinate trades to install systems in the space provided within the structure.  Where required, Contractor shall remove and reinstall existing work to allow for a congruous installation.  Install systems and materi...
	a. Deviations in minimum clearance requirements shall be permitted only upon prior written authorization from the Architect/Engineer.


	B. Drawings Use and Interpretation:
	1. The Drawings are diagrammatic and indicate the general arrangement of systems and equipment, unless indicated otherwise by dimensions or Detail Drawings.  For exact locations of building elements, refer to dimensioned Architectural/Structural Drawi...
	2. Generally, layout pipelines requiring drainage first, followed by large pipe mains, ductwork and electrical conduit.  Follow this procedure for an orderly installation but not to establish precedence of one trade over another.
	3. Equipment outlines shown on Detail Drawings or dimensions indicated anywhere on the Drawings are limiting dimensions.  Equipment exceeding approximate dimensions indicated by equipment outlines on Detail Drawings and any equipment or arrangements t...

	C. Mechanical Project Conditions:
	1. The following are mechanical Project conditions that are requirements of this Project:
	a. The Architect/Engineer shall make 1 review and allow 1 resubmittal review if required for each Shop Drawing, Product Data, sample or similar submittal.  If additional resubmittals are required due to the Contractor's failure to comply with the Cons...
	b. Contractor shall complete all items on the punch list accompanying the Certificate of Substantial Completion in 30 calendar days.  The Contractor will submit a punch list completion schedule within 10 days of receipt of the Certificate of Substanti...



	1.02 DESIGN INTENT
	A. Fire Protection:
	1. Wet pipe fire sprinkler system with various zones throughout the entire building.  Multiple story buildings shall be zoned by individual floors.
	2. Dry pipe systems for areas subjected to freezing, such as loading docks, attic spaces, and freezer/coolers.
	3. Sprinklers shall be semi-recessed chrome plated in classrooms, corridors, and offices.  Concealed sprinklers with flat, round, white cover plate shall be used in plaster and gypsum board ceilings and in high impact areas like toilet rooms and locke...


	1.03 EXISTING SYSTEMS, EQUIPMENT, AND MATERIAL
	A. Hazardous Materials:  Removal of Existing Building Materials Containing Asbestos and Lead:  Refer to Sections 00 31 26.23 Asbestos-Containing Materials and Section 00 31 26.26 Lead-Containing Materials.
	B. Remodeling:  Where relocations of existing equipment, piping systems, and materials is necessary in areas providing uninterruptible services, schedule the work for minimal down time during a slack period, if possible.  Assign an adequate crew to ac...
	1. Locate existing piping and make connection where required or where shown on the Drawings.  Do not cut into existing services without verifying with the Owner that the pipe involved is the desired service.  In any area where work performed under Div...
	2. Maintain all existing services and equipment unless otherwise shown on the Drawings.
	3. Perform work that interrupts any service (this includes cutting into existing lines for new connections) at times (usually night) to cause the least interference to the normal operation of the building.  Anticipate scheduling work at periods which ...
	4. Inform the building engineering staff in advance of any shut-off that will occur and give an estimate of duration.  Only after the engineering staff is fully informed and has agreed to the schedule of shut-offs, can the work then proceed accordingly.

	C. Connections:  Contractor shall field verify and inspect existing buildings for connections to existing systems, equipment, and materials designated on Drawings or in Specifications to be used.
	1. Requests for additional compensation will not be considered when such occurrence is the result of existing conditions.

	D. Extinguishers
	1. Kitchens equipped with an Ansul extinguishing system are required to provide one Type K fire extinguisher to the Owner.
	2. All existing fire extinguishers shall be salvaged and provided to the Owner.


	1.04 SUBMITTALS
	A. Substitutions:  "Owner approved equals" require prior approval:  Manufacturers to provide product samples and date reviewed by the Owner, who has the right of first refusal or acceptance.
	B. General Requirements:  Refer to Section 01 33 00 for submission requirements.
	C. Approvals:  Prepare Approvals of fire protection systems, indicating all of the requirements of NFPA 13 (current adopted edition), including, but not limited to plans, elevations, sections, details, and attachments to other work, including hydrauli...
	D. Electronic submittals (.pdfs) shall be submitted to the MPS QA/QC Engineer.  Submittals shall be divided into three separate .pdfs:
	1. Drawings/Plans
	2. Hydraulic Calculations
	3. Material Data

	E. Certificate of Installation:  Submit certificate upon completion of fire protection piping work which indicates that work has been tested in accordance with NFPA 13 and that system is operational, complete, and has no defects.
	F. Operating Characteristics:  Submittals shall list actual proposed capacities of equipment submitted.  Contractor shall indicate actual operating characteristics of proposed equipment at specified design conditions in the submittal.
	G. Review:  Review of Shop Drawings and other submittals will be general in nature and shall not be considered:
	1. As permitting any departure from Contract Document requirements.
	2. As relieving Contractor of responsibility for errors, including details, quantities, dimensions, and materials.
	3. Contractor is responsible for reviewing all information in Shop Drawings related to the fire suppression systems.  Information includes, but is not limited to, size, dimensions, electrical power requirements, horsepower, and GPM.
	4. The Contractor shall highlight all differences between that which is being submitted and that which was specified.

	H. Samples:  Provide samples of material or equipment proposed to be furnished, if requested.  Samples shall become the property of the Architect/Engineer and will be returned only when accompanied by a written request to do so.
	I. Record Drawings:  Refer to requirements as indicated in Section 01 77 00.
	1. Record Drawings shall be provided in a hard copy and an electronic PDF and DWG format.

	J. Compatibility of Equipment:  Contractor shall have full responsibility of component parts of the fire suppression system to ensure that new equipment, integrated with existing equipment and systems, will perform and operate in accordance with requi...
	1. Should damage be sustained to existing fixtures, materials or equipment to be reused, relocated or to remain, the same shall be replaced with new material or equipment of equal or better quality as the Architect/Engineer directs.
	2. It shall be the Contractor's responsibility to determine that changes in physical dimensions, access for maintenance, service line connections, structural supports, and vibration devices for Owner approved substitute equipment are acceptable in the...
	3. Increased costs to provide additions or revisions required by acceptable manufacturers not used as basis of design and Owner approved substitute materials shall be the sole responsibility of this Contractor.  Examples of additions or revision shall...
	a. Electrical Service Connections Revisions
	b. Additional Equipment
	c. Wall and Room Layout Revisions
	d. Structural Support Revisions
	e. Screen Wall Revisions


	K. Submittal Review
	1. Engineer/Architect will review each submittal a maximum of two times as part of the project. If submittal is rejected twice, Contractor will be responsible for all costs associated with the Engineer/Architects time and effort spent on reviewing sub...


	1.05 QUALITY ASSURANCE
	A. Manufacturers:  Firms regularly engaged in manufacture of fire protection piping systems products, of types, materials, and sizes required, whose products have been in satisfactory use in similar service for not less than 10 years.
	1. Where 2 or more units of the same kind of equipment are required, they shall be products of a single manufacturer.  Mixing and matching of various manufacturers’ like or similar components shall not be permitted.

	B. Installer:  A firm with successful installation experience on projects with fire protection piping systems similar to that required for the Project and licensed in the State of Minnesota.
	C. Codes and Standards:
	1. NFPA Compliance:  Install fire protection systems in accordance with current adopted edition of NFPA 13, "Standard for the Installation of Sprinkler Systems".
	2. UL Compliance:  Provide fire protection products in accordance with UL standards; provide UL label on each product.
	3. FM Compliance:  Provide fire protection products with FM label on each product.
	4. Fire Department/Marshal Compliance:  Install fire protection systems in accordance with local regulations of fire department or fire marshal.

	D. Permits:  Obtain all required approvals and permits.  Permits shall be obtained from the City of Minneapolis and, where required, from the State Fire Marshal.
	E. Qualifications:  Where equipment is specified by manufacturer, brand name or catalog number, this shall establish the standard of quality and style of the product to be provided under the Contract.
	F. Regulatory Requirements:
	1. State Building Code
	2. National Electric Code
	3. Local Codes and Ordinances


	1.06 WARRANTY
	A. General Requirements:  Equipment furnished under this Contract shall have a 1-year warranty on parts and labor beginning at the date of Substantial Completion, unless a longer period is specified in the equipment specification section.

	1.07 SYMBOLS AND ABBREVIATIONS
	A. General Requirements:  Refer to symbols and abbreviations on Drawings.  Other symbols are in common usage, but if uncertainty exists regarding any plan symbols or abbreviations, it shall be brought to the Engineer’s attention for clarification by A...
	1. Where the phrase "provide" occurs, it shall be construed to mean the same as "furnish and install".


	1.08 CUTTING AND PATCHING
	A. General Requirements:  Each trade shall perform all cutting and patching necessary in order to perform the work, unless such work has been delegated to the General Contractor.  However, special permission shall be obtained from the Engineer before ...
	1. Where there are renovations and/or remodeling projects, the Contractor is responsible for patching all holes and openings left in existing floors, walls, ceilings, and roofs where mechanical equipment, such as pipe, ductwork, and other components, ...

	B. Exterior:  Pavements, sidewalks, roads, and curbs shall be cut, patched, repaired, and replaced as required to permit the installation of the work of each trade.  Such cutting, patching, repairing, and replacing shall be the responsibility of, and ...
	C. Costs:  Each trade shall bear the expense of all cutting, patching, repairing, or replacing of the work of other trades required due to that trade’s fault, error, or tardiness, or because of any damage done by that trade.

	1.09 HOLES THROUGH MASONRY AND CONCRETE
	A. General Requirements:  Each trade shall provide all holes and openings required for that trade's work unless such holes and openings are shown to be provided on the Architectural or Structural Drawings.  Pay particular attention to openings require...
	1. Holes in floors or exterior walls above grade shall include a steel pipe sleeve grouted watertight.
	a. The above method shall be employed whenever holes are made on-site, including holes required by change orders or because of omissions made inadvertently by the trade.

	2. Pipe openings in exterior walls below grade between earth areas and interior spaces shall include a steel pipe sleeve and a mechanical seal.
	a. At locations where piping penetrates the foundation wall, a mechanical pipe to wall penetration seal shall be provided.  Seals shall be modular mechanical type, consisting of interlocking synthetic rubber links shaped to continuously fill the annul...

	3. Each trade shall be responsible for providing and disposing of water used in the core drilling operation.  Such work shall be scheduled and other trades coordinated so that damage will not result from the use of water.
	4. Each trade shall be responsible for grouting air-tight any openings adjacent to the trade’s work to seal against the passage of air, smoke vapors or sound as indicated in Section 21.



	PART 2 - PRODUCTS
	2.01 WALL, FLOOR, AND CEILING OPENINGS
	A. General Requirements:  This Contractor shall be responsible for locating chases and openings required for work in the general construction of the building.
	B. Chases and Openings:  The applicable Contractor shall be required to leave chases and openings in walls, floors, ceilings, and partitions where shown on Drawings or otherwise necessary to receive fire suppression work.

	2.02 SLEEVES
	A. General Requirements:  Floor sleeves to extend a minimum of 3/4 inch above finish floor in general areas; no less than 4 inches above floor in Mechanical Equipment/Boiler Rooms.  Cast iron pipe sleeves are not acceptable.
	1. Refer to Section 23 05 55, Penetration Sealants for HVAC Systems.

	B. Kitchen Walls:  Piping through walls shall be caulked to make them waterproof.  Plastic sleeves shall not be used.


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Verification of Conditions:
	1. On-Site Review:  Contractor shall visit site to become thoroughly acquainted with existing conditions of site and services.
	2. Existing Active Services:  When encountered in Work, Contractor shall protect, brace or support pneumatic tubing, existing active sewers, water, gas, ductwork, or other services, where required, for proper execution of Work.
	a. If existing active services not indicated on Drawings are encountered, Contractor shall relocate and brace these services at no additional cost to Owner.

	3. Inactive Services:  If encountered in Work, Contractor, as appropriate, shall cap or plug inactive pipes, ducts, and temperature control wiring at no additional cost to Owner.
	4. Responsibility:  Liability for repairs or replacement of damaged or defective materials, including, but not limited to, property damage resulting from negligence or other causes, shall be the Contractor's sole responsibility until work has been acc...


	3.02 PREPARATION
	A. Protection:  After delivery, and before and after installation, equipment shall be protected against theft, injury or damage.
	1. Protect equipment outlets, pipe, and conduit openings with temporary plugs, caps or burlap as required to prevent filling with construction dirt.
	2. Storage of equipment on construction site shall be covered with polyurethane film, or other method approved by Architect/Engineer, and be kept in a clean, dry, new condition through installation.


	3.03 CUTTING AND PATCHING
	A. General Requirements:  Cutting and patching shall be held to practical minimum consistent with good construction practice by properly locating and leaving sleeves and boxes, or notifying applicable Contractor of openings, where required, as constru...
	1. Penetration through masonry or drywall construction to be by rotary drill, wet or dry method.  Use of power or hand impact tools is not allowed.  Contractors to contain water or dust to avoid damage to adjacent finishes, furniture, and equipment.  ...
	2. Necessary cutting and patching of walls, floors, partitions, and ceilings, as required for the proper installation of work under this Contract, shall be the sole responsibility of this Contractor.  Perform cutting and patching in such a manner as t...
	3. Where there are renovations and/or remodeling projects, the Contractor is responsible for patching all holes/openings left in existing floors, walls, ceilings, and roofs where mechanical equipment, such as pipe, ductwork, and other penetrating mate...

	B. Pavements:  Cutting of pavements shall be accomplished by saw cutting a minimum of 1 1/2 inches deep prior to jack hammering.  Contractor shall bore below pavement where indicated on Drawings or where required by Architect/Engineer.
	C. Existing Conditions:  Patch pavements to match existing conditions.  Labor and materials required to replace and rebuild parts cut or injured shall be furnished and installed by this Contractor.

	3.04 INSTALLATION
	A. Floor, Wall, and Ceiling Plates:  Where uncovered exposed pipes pass through floors, walls or ceilings in finished rooms and inside casework, fit with approved type chrome or white color plastic escutcheons.  Coordinate painting of new piping in an...
	B. Fire Suppression Systems Painting in Unfinished Rooms (Mechanical Rooms, Boilers Rooms, Chiller Rooms, etc.):  Exposed supporting iron and steel work, bare pipe, fittings, hangers, and supports shall be wire brushed, washed with mineral spirits to ...
	C. Lubrication:  After systems and equipment have been installed and just prior to building acceptance, properly lubricate motors and equipment installed for this Project in accordance with manufacturer’s recommendations.

	3.05 CLEANING
	A. Housekeeping, Cleaning, and Storage:  Remove from the building and site, scrap material, temporary building, packaging material, miscellaneous debris, and dirt on a regular schedule, or as required, and in accordance with Architect/Engineer's direc...
	1. Cutting oil and steel shavings shall be caught in a suitable container to ensure final finish material in building will not be marred or damaged.
	2. Upon completion of work and before final inspection, Contractor shall remove plaster, paint, rust, stickers, and shipping tags from installed equipment.
	a. Clean foreign matter from installed equipment and remove dirt and debris, in connection with work, from building.



	3.06 LIST OF CONSTRUCTION CLOSEOUT DOCUMENTS
	A. General:  The Contractor and their Subcontractors should proceed immediately to fully complete the work as listed in Appendix 'A' at the end of this Section.  The Contractor responsible shall initial and date the "Contractor Completed" column after...
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	PART 1 GENERAL
	1.01 SECTION INCLUDES
	A. Wet-Pipe Fire Sprinkler System.
	B. Dry-Pipe Fire Sprinkler System.
	C. System Design, Installation, and Certification.
	D. Fire Department Connections.

	1.02 RELATED SECTIONS
	A. Section 21 05 00 - Fire Suppression General Provisions

	1.03 REFERENCES
	A. 2020 Minnesota State Building Code.
	B. 2020 Minnesota State Fire Code.
	C. FM P7825 - Approval Guide; Factory Mutual Research Corporation; current edition.
	D. ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc.; current edition.
	E. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection Association;   current adopted edition
	F. NFPA 14 - Standard for the Installation of Standpipe and Hose Systems; National Fire Protection Association;  current adopted edition
	G. NFPA 70, National Electric Code; National Fire Protection Association;  current adopted edition.
	H. NFPA 72, National Fire Alarm Code; National Fire Protection Association;  current adopted edition.
	I. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current edition.

	1.04 SCOPE OF WORK
	A. The work covered under this section of the specifications shall include the complete design and provision of an approved fire sprinkler system.  The work is to include furnishing all labor, equipment, and materials necessary for and reasonably inci...
	1. Regardless of the level of detail shown on the construction documents, the contractor is responsible for the complete design of the fire sprinkler system.
	2. Design, furnish, and install wet-pipe sprinkler systems for the heated portions of the new facility and dry-pipe sprinkler systems for the unheated portions or areas subject to temperatures below 40 degrees Fahrenheit (such as coolers, freezers, en...
	3. Vestibules that meet the MN Building Code requirements to eliminate sprinklers shall not be protected with fire sprinkler protection.  If the vestibule does not meet the requirements to eliminate sprinkler protection, all sprinklers and associated ...
	4. The sprinkler systems shall be zoned as indicated on the drawings and have separate control valves with tamper switches, flow switches, pressure gauges, main drains, inspectors test connections, etc.
	a. All multi-level buildings shall be zoned by level with control valve, check valve, and floor control assembly.  Floor control assembly to include flow switch, test & drain, and gauge.


	B. This work shall be in accordance with this specification and with the applicable project drawings.
	C. All work and materials shall comply with the requirements of the National Fire Protection Association #13, Standard for the Installation of Sprinkler Systems (current adopted edition) and all applicable state and local codes.
	D. In the event of dispute between the requirements of the Contract Documents and jurisdictional authorities or codes, jurisdictional authorities and codes shall take precedence over plans, details, and specifications.
	E. It shall be this automatic sprinkler contractor’s responsibility to coordinate and provide the appropriate information to the alarms contractor so that the systems will be operational.
	F. Final payment will not be authorized until accurate and complete record drawings, O&M manuals, and hydraulic calculations have been received and accepted by the Owner's Designated Representative.
	G. This contractor is responsible for obtaining and incorporating all of the addenda changes into the system design.
	H. Entire building shall be protected by the sprinkler system, including the stage, below the stage, all non-combustible concealed spaces, spray booths, kitchen hoods, exhaust hoods, welding booths, closets, etc.
	I. Entire buildings shall be protected by the sprinkler systems including all combustible concealed spaces, bathrooms, closets, etc., such that all buildings would be considered fully sprinklered throughout in accordance with NFPA 13.
	1. If combustible concealed spaces are found that are not shown on the drawings or considered in the design (scope of work) the contractor shall identify these areas in writing to the Owner's Designated Representative for resolution.

	J. Attempts have NOT been made to indicate coordinated routing of the sprinkler systems piping. The successful contractor must coordinate with the existing conditions, all other trades, the building components, all new construction, and make all neces...
	1. Additional compensation will not be allowed for modifications to the bid documents for additional sprinklers, pipe offsets, coordination, existing as-built conditions, or for additional hydraulic calculations.
	2. Sprinkler locations and all pipe routing shall be coordinated with all mechanical and electrical equipment and all structural and architectural components to avoid obstructions.
	3. This contractor shall carefully review all of the bid documents from all disciplines (architectural, structural, civil, kitchen equipment, electrical, and mechanical) and design the sprinkler systems to properly protect all areas of the facility.
	4. The sprinkler system shall be installed in a manner that is aesthetically unobtrusive, plumb and parallel, with all sprinklers symmetrically aligned, does not interfere with existing equipment and building components (clocks, speakers, equipment ac...
	5. Sprinkler system components shall not be installed where they could interfere with other building systems or features (i.e. piping that blocks the access panels to mechanical equipment).


	1.05 SUBMITTALS
	A. The sprinkler contractor shall prepare and submit for review and comments copies of working drawings, calculations, and material specification sheets in accordance with Section 01 3000 and Part 3 of this specification.   One electronic copy of the ...
	B. Purchasing, fabrication, or installation shall not begin until all submittals are acceptable to the AHJ and the Owner's Designated Representative.

	1.06 WARRANTY
	A. This contractor shall guarantee all equipment, material, and workmanship for a period of one (1) year from date of final certificate.  Any defects in equipment, workmanship, or materials that appear or cause trouble of any kind within a period of o...

	1.07 PERMITS AND LICENSES
	A. Contractor shall obtain and pay for all licenses and permits required by the authorities having jurisdiction.
	B. It shall be the contractor's responsibility to obtain required permits and approvals in a timely manner as to not delay the work of any other trades.
	C. Contractor shall pay any fees required by authorities having jurisdiction, and/or by ISO (contact ISO in advance for estimated fee amounts).
	D. Contractor shall coordinate and request all inspections from the authority having jurisdiction.  The contractor shall notify the engineer of all such coordinated inspections (date and time) and shall submit to the engineer certificates of inspectio...
	E. Contractor shall follow FM Global Red Tag Permit System requirements for all system impairments.

	1.08 RELATED WORK UNDER OTHER SECTIONS
	A. All wiring to the following sprinkler system alarm devices to be furnished within these specifications under Division 28.
	1. Valve tamper switches.
	2. Water flow switches.
	3. Water flow pressure switches.
	4. Outside sprinkler alarm device (horn/strobe).
	5. Low air monitoring switches.

	B. The following equipment will be provided by Division 28:
	1. Outside sprinkler alarm device (horn/strobe).

	C. A fire pump and associated appurtenances to be installed under Section 21 3000.
	D. Painting of exposed sprinkler system pipe, where specified, shall be performed by Division 9.
	1. All sprinklers shall be completely and carefully protected from paint and over-spray by the sprinkler contractor, with the installation of small paper bags or maximum 0.003 mil thick plastic bags, secured with a rubber band, prior to the start of a...


	1.09 CUTTING AND PATCHING
	A. Cutting and patching of all floor, wall, and ceiling penetrations is the responsibility of this Contractor. This includes all pipe and hanger rod penetrations into ceilings.
	B. Follow Specification Section 22 05 55 ‘Penetration Sealants for Plumbing Systems’ for fire protection penetration sealing requirements.
	C. Use materials that are identical to existing materials. If identical materials are not available or cannot be used where exposed surfaces are involved, use materials that match existing adjacent surfaces to the fullest extent possible with regard t...
	1. Patching shall match existing fire and smoke resistance ratings. At all wall penetrations provide firestopping material to maintain the rating. At all floor/roof penetrations, provide firestopping material to maintain rating. Submit shop drawings/m...

	D. Before cutting existing surfaces, examine surfaces to be cut and patched and conditions under which cutting and patching is to be performed. Take corrective action before proceeding if unsafe or unsatisfactory conditions are encountered.
	1. All required or necessary access above all existing ceilings is the responsibility of this contractor. Any removal and replacement of ceiling grids and/or tiles will be this contractor's responsibility, and if damage results, the replacement costs ...
	2. If cutting through walls is required for installation, sleeve all wall penetrations in rated walls with sleeves a minimum of two pipe diameters larger than the pipe penetrating the wall.  Grout all sleeves in place.  Paint the wall to match adjacen...
	3. Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	4. Coordinate timing of Work and noise generated by Work to minimize disruption to adjoining areas.
	5. Take all precautions necessary to avoid cutting existing pipe, conduit, or ductwork serving the building.
	6. Cut existing construction using common materials and work results least likely to damage elements to be retained or adjoining construction.
	7. In general, where cutting is required use hand or small power tools designed for sawing or grinding, not hammering and chopping. Cut holes and slots neatly to size required with minimum disturbance of adjacent surfaces. Temporarily cover openings w...
	8. Thoroughly clean areas and spaces where cutting and patching is performed or used as access. Remove completely paint, mortar, oils, putty and items of similar nature. Thoroughly clean piping, conduit and similar features before painting or other fi...



	PART 2 PRODUCTS
	2.01 SPRINKLERS
	A. Provide automatic sprinklers of the type indicated on Drawings or described in this Specification, and matching the existing installed sprinklers.  Sprinklers shall be UL Listed and FM Approved.
	1. Type A:  Semi-Recessed Chrome Plated Sprinkler
	2. Type B:  Exposed Sprinklers, Brass Finish
	3. Type C:  Exposed Sprinklers, Chrome Finish with Escutcheon
	4. Type D:  Dry Type Sprinklers
	5. Type E:  Concealed Sprinklers

	B. Approved sprinkler manufacturers include:
	1. Victaulic (Globe)
	2. Viking Corporation (Viking)
	3. Reliable Automatic Sprinkler Co. Inc. (Reliable)
	4. Johnson Controls (JCI)/Tyco Fire Suppression & Building Products (Tyco)

	C. Escutcheons:  Escutcheons shall be shallow pattern.  2-piece 401 escutcheons or plates deeper then 1/2 inch shall not be used without prior written approval.
	D. Sprinkler Bulb Shields.
	1. Sprinkler Bulb Shields shall be provided with all glass bulb sprinklers prior to shipping from the manufacturer.
	2. Shields shall remain in place until one of the following has been completed:
	a. Sprinkler system has been placed into service,  OR
	b. Sprinkler has been installed AND the wall or ceiling finish work has been completed.
	c. Note: Acceptable alternatives to bulb shields consist of plastic covers typically included with concealed sprinklers, or “Cocoon Sprinklers,” such as those available from Viking Corp., where the entire sprinkler and escutcheon ring is shipped withi...

	3. The sprinkler bulb protector shall be removable by hand, without tools or devices that may damage the bulb.

	E. Sprinklers using an O-ring seal are NOT allowed.
	F. Specific Application Sprinklers.
	1. Dry-type Sprinklers.
	a. Provide UL Listed dry-type sprinkler with seal to prevent water from entering the assembly until the sprinkler operates.
	b. Approved dry pendant sprinklers include:
	1) Tyco Series DS-1 Dry Pendant Sprinkler

	c. Approved dry sidewall sprinklers include:
	1) Tyco Series DS-1 Dry Sidewall Sprinkler



	G. Extended coverage sprinklers are not allowed unless specifically approved by MPS.
	H. Quick Response (QR) sprinklers shall be installed within all Light Hazard areas.
	I. Sprinkler temperature rating shall be according to NFPA 13 guidelines.
	1. Electrical and mechanical rooms shall utilize intermediate temperature rated sprinklers.

	J. Sprinklers shall be referred to on drawings, submittals and other documentation, by the sprinkler identification or Model Number as specifically published in the appropriate agency listing or approval.  Trade names or other abbreviated designations...
	K. Sprinklers installed during a remodel shall be of the same manufacturer of the predominant number of existing sprinklers at that location.  Requests to utilize a different sprinkler manufacturer than the predominant number of existing sprinklers sh...

	2.02 PIPING
	A. All fire sprinkler piping and fittings described below to meet requirements outlined in NFPA 13,  with the following exceptions:
	1. No Press-Fit piping systems.
	2. No Poz-Lok piping systems.
	3. No CPVC piping systems.

	B. Standard Weight, Black Steel Pipe:
	1. ASTM A53/A53M, Type E, Grade or,
	2. ASTM135 or,
	3. ASTM795

	C. Pipe ends may be factory or field formed to match joining method.
	D. Piping shall be concealed above suspended ceilings.
	E. Wet-pipe system piping and dry-pipe/preaction system piping utilizing nitrogen as the supervisory gas, shall be black steel.
	1. Mains 2 1/2 inches and larger shall be Schedule 10 black steel, grooved pipe.  Branch line piping 2 inches and smaller shall be Schedule 40, black steel, threaded pipe.  No welded/grooved end branch lines are allowed.

	F. Weld-o-lets shall be coated with galvanizing compound after any welding is performed.
	G. All gaskets for dry-pipe system grooved couplings shall utilize grade E Type A EPDM.  Gaskets shall be “Flush-Gap” as manufactured by Anvil, or a similar variety.
	H. Rigid couplings shall be installed throughout, except where noted on the drawings to accommodate cold weather contraction.
	I. All fittings in a system shall be of one manufacturer.
	J. Fire sprinkler system pipe fittings shall be 150 pound malleable or ductile iron screwed fittings, factory-made wrought steel butt weld fittings, or forged steel fittings socket welded or threaded.
	K. Mechanical formed fittings may be used utilizing carbon steel housing with integral pipe stop, and O-ring seal pocket and O-ring, uniformly compressed into permanent mechanical engagement onto pipe.
	L. Approved mechanical grooved fitting manufacturers shall be:
	1. Victaulic
	2. Anvil (GruvLok)
	3. Tyco (Grinnell)
	4. Engineer approved equivalent.

	M. Entire project to use grooved couplings of one manufacturer.
	N. Flexible piping systems may not be used unless specifically approved by MPS.
	O. All main drain and auxiliary drain piping shall be Schedule 40 galvanized (inside and out) from the valve to the outlet.

	2.03 SYSTEM CONTROL VALVES
	A. Except as noted upstream of the fire pump or as the City of Minneapolis requires at the water lead-in, sprinkler system control valves shall be slow-close, butterfly-type with exterior position indicator and integral tamper switch.  Control valves ...
	1. Butterfly valves used in the normally closed position shall have an integral tamper switch specifically designed for use in the normally closed position (signal sent within two turns of the handle from fully closed position). Approved models include:
	a. Victaulic 'FireLock®' Butterfly Valve - Supervised Closed - Series 707C.
	b. Engineer approved equivalent.
	c. As alternative to a valve with an integral tamper switch, normally closed butterfly valves may use an external tamper switch as long as it is arranged for operation in the normally closed position.


	B. Valves located upstream of fire pumps and as required by the City of Minneapolis for installation at the water lead-in, shall be outside screw and yolk (OS&Y), solid bronze wedge, with flanged or grooved ends.
	C. Dry-Pipe or Preaction System Riser Isolation Valve
	1. Provide butterfly-type control valve on dry-pipe or preaction risers between the dry-pipe/preaction valve and the vent.  Valve to have exterior position indicator and integral tamper switch.  Control valve to be UL listed and FM approved for use on...


	2.04 CHECK VALVE
	A. A UL listed and FM approved swing-type check valve shall be installed as per the manufacturer’s requirements. Valve to have grooved end connections.  Location of valves as indicated on the plans.
	1. Valve to be installed in the vertical or horizontal position.  If installed in the vertical position, the direction of the flow arrow must point upward.  If installed in the horizontal position, the access cover must face up.

	B. Approved check valves shall be:
	1. Reliable Model G.
	2. Tyco Model CV-1F.
	3. Victaulic Vic-Check - Series 716.
	4. Viking Model G-1.
	5. Engineer approved equivalent.


	2.05 FLOOR CONTROL ASSEMBLY
	A. Provide UL Listed and FM Approved Floor Control Assembly.  Assembly to include:
	1. Test and Drain Valve
	2. Water Flow Switch
	3. Pressure Gauge

	B. Approved Floor Control Assemblies include:
	1. Viking EasyPac Floor Control Assembly
	2. AGF RiserPACK Model 8000 Floor Control Assembly
	3. Tyco Model RM-1 Floor Control Assembly
	4. Reliable Model FCA Floor Control Assembly
	5. Victaulic Series 747M Firelock Floor Control Assembly
	6. Engineer approved equivalent.


	2.06 HANGERS AND SUPPORTS
	A. Hangers, hanger rods, clamps, and inserts to meet requirements of NFPA 13, current adopted edition, except as indicated in this Section.
	1. Toggle type hangers shall not be used on any exposed piping installed less than 9 feet above finished floor.
	2. Toggle type hangers shall not be used on any pipe larger than 1 1/2 inches.
	3. All valve assemblies shall have floor mounted pipe stands not exceeding 3 feet on center.
	4. Cadmium or zinc plated hanger components are required in all freezer and pool areas.
	5. Powder driven studs shall not be used.

	B. Trapeze-style hanging assemblies may be used, but only with documentation on the shop drawings validating the sizing of the trapeze members.  When a trapeze member is not explicitly listed in NFPA 13 (e.g. Unistrut), documentation must be provided ...
	C. Materials for inserts, rods, and hangers in tunnels, crawl spaces, swimming pool areas, pool filter rooms, pool fan rooms, shower rooms, and any other spaces exposed to weather or high humidity shall be of corrosion resistant, non-ferrous material....
	D. Hanger rods attached to structure through new or existing ceiling systems, regardless of type of construction, to be fitted with a white plastic rod escutcheon.

	2.07 SPRINKLER ALARMS
	A. Provide Potter SASH-24, 24-volt horn/strobe with sign and weatherproof back box.  Contractor may provide UL listed or FM approved equivalent horn/strobe with prior approval by the engineer.  Alarm to be located on the exterior wall of building as s...
	B. Provide Potter Model VSR vane type waterflow alarm switch with retard at wet system controls.  Switch to be wired to send alarm signal to FACP upon detection of water flow.  Wiring by Division 28.
	1. Flow switch shall not be installed within 6 inches of a fitting which changes the direction of the waterflow or within 24 inches of a valve or drain.
	2. The detector shall respond to waterflow in the specified direction after a preset time delay that is field adjustable.

	C. Provide Potter Model PS-10-1A alarm pressure switch on dry-pipe system.  Switch to be wired to send alarm signal to FACP upon valve “trip”.
	D. Provide Poster Model PS-40-2A supervisory pressure switch on dry-pipe system to monitor supervisory air pressure. Switch to include two sets of contacts. Switch to be wired to send supervisory signal to FACP upon detection of low and high superviso...
	E. Provide Potter Model PCVS-1 (butterfly valves) or Potter Model OSYSU-1 (OS&Y valves) valve supervisory (tamper) switches on all sprinkler control valves when not integral to valve. Switches to be wired to send supervisory signal to FACP upon change...

	2.08 BACKFLOW TEST OUTLET
	A. Furnish and install where shown on project drawings a rough brass, flush-type test connections with outlet, cap, and chain, rectangular wall plate lettered "TEST CONN".  Size outlets and associated piping to flow full system demand.  Outlets to hav...
	B. Approved manufacturers include:
	1. Elkhart Brass Mfg. Company, Inc.
	2. Guardian Fire Equipment, Inc.
	3. Fire End and Croker Corporation.
	4. Potter Roemer.
	5. Engineer approved equivalent.

	C. Test connection piping shall include a UL/FM approved control valve and an automatic ball drip.  Control valve must be monitored in the closed position.

	2.09 INSPECTOR'S TEST
	A. Furnish and install all materials required for inspector's test connections.
	B. Test & drain connections to be located at the riser for each wet system in the building.
	C. Remote inspector’s test connections shall be piped to locations approved prior to fabrication and installation.  Inspector’s test connections shall discharge to the building exterior.  They shall terminate at grade level with a concrete splash bloc...
	D. Where a test connection passes through an exterior wall, provide a galvanized wall plate at the exterior; provide a galvanized 45  elbow to include an orifice with a diameter equivalent to the smallest orifice sprinkler installed.

	2.10 MAIN DRAIN
	A. Main drain to be routed through exterior wall as shown on the project drawings.  Provide a galvanized wall plate and galvanized 45  elbow at exterior.

	2.11 AUXILIARY DRAINS
	A. Auxiliary drains shall conform to rules of NFPA 13.
	B. Fire sprinkler systems shall be designed so that low point drains shall be kept to an absolute minimum.  The drains shall be in easily accessible locations with the locations approved by the Owner prior to fabrication and installation.
	C. Fire sprinkler system auxiliary drains for trapped water shall meet requirements of the adopted edition of NFPA 13.  For trapped water in excess of 50 gallons, the auxiliary drain shall be piped to an accessible location approved by Owner.
	D. Where the drain passes through an exterior wall, provide a galvanized wall plate, galvanized 45  elbow and a concrete splash block.
	E. Drum drips for trapped water in excess of 5 gallons shall be piped to heated spaces.
	F. Auxiliary drain valves shall be fully accessible and located no higher than 7 feet above finished floor.
	G. Ball drips shall be piped to floor drains or exterior of building.

	2.12 RELIEF VALVE
	A. Provide a relief valve not less than 1/4 inch in size and set to operate at 175 psi or 10 psi in excess of the maximum system pressure, whichever is greater.  Relief valve to be located on the wet system risers.

	2.13 AIR VENT
	A. Automatic Air Vent
	1. Furnish and install a UL Listed and FM Approved automatic air vent.
	2. Vent to have 175 psi rated working pressure.
	3. Install per manufacturer's instructions.
	4. Automatic Air Vent to be located at or near the remote high point of the fire sprinkler piping.
	5. Approved Automatic Air Vents include:
	a. ECS Model PAV-W
	b. Potter Model PAAR-B
	c. South-Tek Model O2 Release
	d. AGF Model PURGEnVENT



	2.14 SIGNS
	A. Contractor shall furnish all necessary signs identifying control valves, inspector’s test connection, and auxiliary drains.  Control valve signs shall identify the valves as “Normally Open” or “Normally Closed.”
	B. All signs shall be aluminum with painted white background and fade resistant red lettering.  Signs of similar quality may be used upon prior approval by the  Engineer.
	C. Provide permanent, red, plastic engraved signage at the main valve assembly to indicate the zoning of the system.  All control valves in the building shall have permanent, red, plastic/metal, engraved signage indicating the zone it controls.  All i...
	D. At each outside alarm device, sign indicating what authority to call if device is activated.
	E. See the Backflow Test Outlet section and Fire Department Connection section for Backflow Test Outlet and Fire Department Connection lettering.

	2.15 WALL/FLOOR PENETRATIONS
	A. In addition to this section, follow Specification Section 22 05 55 ‘Penetration Sealants for Plumbing Systems’ for fire protection penetration sealing requirements.
	B. Where pipe passes through walls, floors, or other building construction that by code requires a fire rating, approved fire rated assemblies shall be used.
	C. Penetration sealant shall be a single component ceramic fiber based putty fill, void or cavity material fire barrier caulk, putty strip, and sheet forms.
	1. Acceptable fire caulk products:
	a. 3M Fire Barrier CP 25WB+ Sealant.
	b. Hilti FS-ONE Intumescent Firestop Sealant.
	c. Engineer approved equivalent.


	D. All pipe penetrations through interior walls, floors, ceilings, and partitions shall be sealed with materials to match the surrounding materials.
	E. Flame spread/smoke contribution shall be 0/0 in accordance with ASTM E84.  UL rated material classified for use in through-penetration firestop systems shall be used for, but not limited to, the following:
	1. Metal Pipe:  UL rated material classified for use in through-penetration firestop system.

	F. All pipe penetrations through rated floor and ceilings shall be sleeved with steel pipe sleeves at least 2 pipe diameters larger than the piping passing through the sleeve or as required by the manufacturer 's requirements for the specific firestop...
	G. Except as noted on the plans, where exposed pipe passes through indoor finish work, chrome split wall plates (F&C plates) or escutcheons shall be installed.  Plates or escutcheons shall be sized to fit snugly around the pipe.
	H. Penetrations through an exterior wall to be sealed with foam or mastic; penetrations to be caulked at the outside wall.
	I. Holes through rated walls shall be a minimum of 1 in. larger, and maximum of 2 in. larger in diameter than the outside diameter of the pipe passing thru the rated wall.  This space shall be filled with mineral wool and sealed with an approved liste...


	PART 3 EXECUTION
	3.01 GENERAL RESPONSIBILITY
	A. The sprinkler contractor shall be responsible for providing a complete and operating system throughout the entire building as per NFPA 13 (current adopted edition).  Contractor shall be responsible for review of all architectural drawings and place...
	B. The sprinkler contractor shall institute a system of quality assurance to assure that the design, installation, materials, inspection, and testing of all components are in accordance with the provisions of this specification and the applicable code...
	C. Engineer approval must be obtained before any cutting of pipe or commencement of work.
	D. Contractor and required installation employees shall be licensed as required by the State of Minnesota and shall maintain the necessary license from the time of bid through completion of the project.

	3.02 DESIGN SUBMITTALS
	A. The contractor shall coordinate fire protection work prior to submitting Shop Drawings for review.
	B. The Owner's Designated Representative will require a minimum of ten (10) working days, excluding transmittal time, to review submittals.  The contractor shall allow for this when scheduling their work.
	C. Owner's Certificate
	1. Provide completed Owner's Certificate per NFPA 13 documenting building use, storage information, commodity classifications etc.
	2. Certificate shall include owner's signature.

	D. Sprinkler System Shop Drawings:
	1. Prepared in accordance with NFPA 13 guidelines for sprinkler system shop drawings. Shall include ceiling layout indicating the various materials, elevations, and the tile pattern, as applicable; shall indicate ceiling diffusers, grilles, lighting f...
	2. Prepared from full-scale AutoCAD-generated .dwg format.
	3. Plotted at 1/8” or 1/4” scale.
	4. In addition to the submitted drawings, the sprinkler contractor shall submit directly to the engineer an electronic copy of the fire protection drawings.

	E. Hydraulic calculations:
	1. Hydraulic calculations shall include all information required by NFPA 13.

	F. Product Data:  *Note that specific device and size being utilized shall be clearly marked or highlighted on submitted material data sheets.
	1. Piping materials, including flexible connections and sprinkler specialty fittings.
	2. Pipe hangers and supports.
	3. Valves, including listed fire-protection valves, unlisted general-duty valves, and specialty valves and trim.
	4. Sprinklers, escutcheons, and guards.  Include sprinkler flow characteristics, mounting, finish, and other pertinent data.
	5. Fire department connections, including type, number, size, and arrangement of inlets; caps and chains; size and direction of outlet; escutcheon and marking; and finish.
	6. Alarm devices, including electrical data.
	7. Details of all fire stopping materials and methods to be used at wall/floor penetrations.


	3.03 WATER SUPPLY
	A. If provided by the Engineer, the contractor shall utilize water supply information shown on the construction documents.  If the water supply information provided is more than one year old, the contractor shall utilize the information for bid purpos...
	1. Contact project engineer 3 days prior to testing so that he/she may witness.
	2. If the engineer does not choose to witness the testing, then forward to him/her the following data from the test:
	a. Static Pressure; Residual Pressure; Velocity (Pitot) Pressure; Diameter of Outlet; Type of Outlet (Nozzle, Hose Monster, Hydrant Butt).
	b. Locations of the flowing hydrant and the hydrant used for pressure readings.
	c. Sketch of underground mains including sizes.
	d. The project engineer shall determine what flow and pressures shall be used within the hydraulic calculations, based on the results forwarded to him/her.
	e. Under no circumstances shall the sprinkler contractor use water supply data that has not been previously approved by the project engineer.



	3.04 SPRINKLER SYSTEM DESIGN
	A. See project drawings for sprinkler system design parameters.
	B. All remote area calculations shall include a five (5) psi safety margin.
	C. Area reductions may be used when utilizing quick response (QR) sprinklers, but must comply with the guidelines of NFPA 13.
	D. Not all areas will require separate hydraulic calculations, but it should be reasonably clear to the plan reviewer from remote area calculations and pipe sizes that the specified densities can be met.  Contractor shall be prepared to prove any area...

	3.05 INSTALLATION-GENERAL
	A. The contractor shall coordinate fire protection with all trades.  Refer to other related general and mechanical sections for additional information, including any articles addressing submittals and coordination in those sections.  Provide input in ...
	1. Coordinate with other work, including structural, architectural, plumbing piping, ductwork, electrical piping and equipment, etc., as necessary to interface components of fire sprinkler piping properly with other work.


	3.06 INSTALLATION OF PIPES AND PIPE FITTINGS
	A. Install pipes and pipe fittings in accordance with NFPA standards and as specified herein.
	1. All piping shall be installed in a neat and orderly manner, plumb and parallel to building structure, and shall be properly supported.  Piping shall be concealed in construction work wherever possible.  Piping shall be installed above ceiling where...
	2. Exposed sprinkler piping and components shall not be installed in any public areas less than 7'-0" above finished floor without prior approval of the Owner's Designated Representative.
	3. Use reducing fittings for changes in pipe size.  Reducing grooved fittings and bushings are not acceptable.
	4. Cutout disks created by field-cut holes in pipe shall be recovered and wired to the pipe near the point of cutting.  All disks shall be accounted for to assure that no blockage of the pipe would occur as the result of the displacement of these disks.
	5. This contractor shall be responsible for all work associated with the clean-up and re-painting resulting from the use or excessive amounts of lubricants or sealants on fittings, throughout the entire warranty period.
	6. Install galvanized pipe and fittings where piping is exposed to high humidity or weather.
	7. All piping and fittings shall be so installed that the system may be thoroughly drained.  Where practicable, all piping should be arranged to drain to the main drain valve.  All auxiliary drains shall be piped so the drain valves are in a location ...
	8. Dry-pipe and preaction system piping shall be sloped to drain as per the requirements of NFPA 13.
	9. All piping passing through exterior walls (drain lines, inspector test connections, fire department connections, etc.) shall have a minimum of four feet of dry piping from any pipe, fittings, or valves containing water to the wall.
	10. Seal all piping penetrations of walls, partitions, ceilings, or floors to match the existing materials and construction.
	a. Confirm compatibility of surfaces to receive sealant materials.  Verify that openings are sound, clean, dry, and ready to receive application of sealants.  Verify that penetration elements are securely fixed and properly located, with a minimum of ...
	b. Protect adjacent surfaces and equipment from damage.  Clean contact surfaces of dirt, dust, grease, oil, loose material or other matter which may affect bond of sealant.  Remove incompatible materials which effect bond by scraping, brushing, scrubb...

	11. Seal all piping penetrations of rated walls, partitions, ceilings, or floors with approved fire rating assembly.
	a. Fire rating assembly shall be installed so as to maintain the required rating of the penetrated wall, ceiling, or floor, and in accordance with the manufacturer's listing.
	b. The contractor is responsible for identifying fire rated partitions, ceilings, and floors with the Architect.
	c. Apply (1) seal on representative substrates on site for each fire rating required.  Confirm requirements of fire ratings.
	1) Product and application shall be approved by governing authorities prior to continuing with the Work.
	2) Approved mock-up may remain as part of the completed Work.

	d. Application shall be in accordance with Project requirements as to thickness and density to achieve fire rating.
	e. Apply sealant in strict accordance with manufacturer’s instructions.  Apply sealant in sufficient thickness to achieve required rating.  Pack material solidly around penetrations; fill openings to a depth of 1 inch or in accordance with scheduled f...



	3.07 INSTALLATION OF SUPPORTS AND ANCHORS
	A. Install pipe supports in accordance with NFPA 13.
	1. Pipe shall not be supported from the bottom chord of structural members without prior written approval from the Structural Engineer of Record on the project.


	3.08 INSTALLATION OF SPRINKLERS
	A. General:  Install sprinklers in compliance with approved Drawings and approvals by governing bodies.
	B. Sprinkler Schedule:
	1. Toilets, Corridors, and all areas with finished ceilings on concealed piping.
	2. On exposed piping in unfinished areas.
	3. On exposed piping in finished areas.
	4. Where indicated or required.
	5. Locker Rooms, gypsum/plaster ceilings, and ceilings less than 7’-0” AFF

	C. Store sprinklers properly, protect them from heat, handle in accordance with the manufacturer's requirements, and install sprinklers with pipe in place and always wrench tighten the sprinkler with the wrench required by the manufacturer.
	D. Sprinkler locations shall be coordinated with architectural and structural features, all mechanical and electrical obstructions, light fixtures, diffusers, and grilles.
	1. In spaces with lay-in ceiling tiles the sprinklers shall be located in the center of the tile.
	a. In spaces with 2x4 lay-in ceiling tiles, sprinklers shall be located at the center of the short dimension and at one of the quarter points of the long dimension, i.e. center of tile, or 12 inches from either end and centered.

	2. Sprinkler spray patterns shall not be obstructed by any other ceiling, electrical, mechanical, or structural components, and shall be located as required by NFPA 13 for horizontal and vertical obstructions.
	3. All special sprinklers shall be located and installed as required by their listing.

	E. In any area where sprinklers are subject to damage, the piping and sprinklers shall be installed so as to provide the maximum protection from damage.  Sprinkler head guards shall be installed on all such sprinklers and any sprinkler head located wi...
	F. Protective covers or straps on sprinklers utilized by the sprinkler manufacturers for shipping and sprinkler head integrity protection shall remain in place until the sprinkler system installation is complete.  It is then the sprinkler contractor's...
	G. Dry type sprinklers shall be installed in accordance with the manufacturer's requirement for the length of the dry sprinkler assembly in the heated area and shall be installed in tees only.

	3.09 INSTALLATION OF ACCESS DOORS FOR FIRE PROTECTION
	A. Follow Specification Section 22 05 54 ‘Access Doors for Plumbing’ for installation of access doors for fire protection.

	3.10 TESTS AND APPROVALS
	A. All required system testing outlined in NFPA 13 shall be completed and documented on the Contractor’s Material and Test Certificate (CMTC).  These tests include among others:
	1. 200 psi Hydrostatic Test
	a. System air shall be exhausted through bleed valve prior to performing Hydrostatic Tests.

	2. Sprinkler Flow Alarm Tests

	B. Contractor to receive copy of the CMTC for Underground piping from underground piping contractor prior to connection of sprinkler system to public supply.
	C. Upon completion of above testing:
	1. A copy of the CMTC and Backflow Testing attachment shall be submitted to the Architect and to the approving agencies.


	3.11 FIRE ALARM SYSTEM COORDINATION
	A. The sprinkler contractor shall, before the sprinkler system is in service, coordinate with the fire alarm contractor and the central station contractor.
	1. Coordination shall include, but is not limited to, all functions of all sprinkler system alarm and trouble components with the appropriate fire alarm panel functions and central station functions.
	2. This contractor shall demonstrate to the Owner's Designated Representative that all sprinkler alarm devices are labeled properly on the alarm panel and the central station and that all are functioning as intended.
	3. This contractor shall document the demonstration and provide such documentation to the Owner's Representative in the O&M Manual.


	3.12 CLEANING AND PAINTING
	A. Where required, painting of sprinkler pipe to be performed by Division 9.  However, all sprinkler piping shall be wiped of excess oil, grease, and sealing compound by the sprinkler contractor.

	3.13 RECORD DRAWING
	A. The contractor shall maintain one set of drawings at the job site used as a master copy.  Each change order or other revision, deletion, or addition shall be clearly marked and noted by colored pencil.  This copy of plans shall be used to complete ...

	3.14 OPERATION AND MAINTENANCE (O&M) MANUALS
	A. Submit three (3) copies of the O&M manual for approval prior to owner’s instructions.
	B. Manual to be a three ring binder and include these components in this order:
	1. Cover – identify project name and date, contractor, and 24-hour contact information.
	2. Normal conditions of sprinkler system.
	a. Normal conditions of sprinkler system section to include typical pressures and valve positions.  The purpose of this information is so that the building owner can observe the pressure gauges on the system riser and compare to the given typical stat...

	3. Emergency instructions in case of fire.
	4. Emergency instructions in case of accidental discharge.
	5. Sprinkler cut sheets.
	6. Sprinkler system component cut sheets (to include as a minimum all control valves, backflow assembly, electrical alarm switches and devices, and any other specialty items, as applicable).
	7. Hydraulic calculations.
	8. Contractor’s Material & Test Certificate(s) both above and below ground.
	9. Approval letters from authority having jurisdiction and ISO, as applicable.
	10. Record drawing (if drawing is too large to be folded and included in the binder, roll and include separately).
	11. An original copy of NFPA 25 INSPECTION, TESTING, AND MAINTENANCE OF WATER BASED FIRE PROTECTION SYSTEMS,  adopted edition. Photo copies will not be accepted.

	C. Include an electronic copy (.pdf) of the Manual.

	3.15 INFORMATION SIGNS
	A. Hydraulic Nameplate
	1. A hydraulic design data nameplate similar to that shown in NFPA 13 shall be provided at the riser(s) for each hydraulic remote area submitted.
	2. A hydraulic design data nameplate similar to that shown in NFPA 13 shall be provided at the Floor controls for each hydraulic remote area submitted.
	3. An identical hydraulic design data nameplate to that described above shall be provided at each set of floor controls where the design basis is the same as the original design basis. E.g. include the Fourth floor design placard at the third through ...

	B. General Information
	1. The sign shall include the following information:
	a. Name and location of the facility protected
	b. Presence of high-piled and/or rack storage
	c. Maximum height of storage planned
	d. Aisle width planned
	e. Commodity classification
	f. Encapsulation of pallet loads
	g. Presence of solid shelving
	h. Flow test data
	i. Presence of flammable/combustible liquids
	j. Presence of hazardous materials
	k. Presence of other special storage
	l. Location of auxiliary drains and low point drains
	m. Original results of main drain flow test
	n. Name of installing contractor or designer
	o. Indication of presence and location of antifreeze or other auxiliary systems

	2. Such general information shall be provided with a permanently mark weatherproof metal or rigid plastic sign, secured with corrosion-resistant wire, chain, or other acceptable means.
	3. Such signs shall be placed at each system control riser, antifreeze loop, and auxiliary system control valve.


	3.16 INSTRUCTIONS
	A. Furnish, without additional expense to owner, the services of competent instructors who will give full instructions in the care and operation of the automatic sprinkler system equipment.  Instruction shall be to the owner’s employees who are to hav...
	B. The instruction period for sprinkler system shall not be less than three (3) man-hours.
	C. Instructions shall include as a minimum: placing the system in service, taking the system out of service, what to do in case of fire, what to do in case of accidental discharge, identification of primary system components, walk-through showing loca...



	22 00 00-MPS-Plumbing - General Requirements-04-02-2026
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. The work to be accomplished under this Specification and the accompanying Drawings includes furnishing all labor, materials, equipment, and services necessary for the proper completion of all plumbing work.
	2. The omission of express reference to any parts or services necessary for, or reasonably incidental to, a complete installation shall not be construed as releasing the Contractor from furnishing such parts or services.
	3. The scope of the Plumbing work shall include, but not be limited to, the following:
	a. Installation of new plumbing fixtures, trim, and fixture carriers, where applicable;
	b. Installation of new waste, vent, and domestic water piping;
	c. Installation of new roof drainage systems, including roof drains and flashings;
	d. The completed plumbing installation shall meet all state and local codes, as they apply;
	e. The installation shall be made in a neat and workmanlike manner by persons licensed in the trade by the State of Minnesota and the City of Minneapolis;
	f. The Contractor shall provide the Owner with a 1-year guarantee against defective materials and workmanship, As-Built Drawings, and Maintenance and Operation Manuals upon completion of the Project;
	g. All materials and equipment shall be new unless otherwise indicated; and
	h. All cutting core drilling required for the plumbing installation shall be the responsibility of the Plumbing Contractor unless otherwise indicated.

	4. The Owner will contract directly with a Commissioning Authority.
	5. Job Progress:  Contractor shall provide sufficient workers and materials to keep pace with the construction schedule.  Contractor shall place orders for equipment such that job progress is not slowed due to late delivery and shall confirm delivery ...
	6. Coordination:  Contractor shall coordinate trades to install systems in the space provided within the structure.  Where required, Contractor shall remove and reinstall existing work to allow for a congruous installation.  Install systems and materi...
	a. Deviations in minimum clearance requirements shall be permitted only upon prior written authorization from Architect/Engineer.
	b. Commissioning shall be scheduled after Plumbing Contractor has given written documentation to Commissioning Authority that systems are fully operational and building controls and graphics are complete.  Plumbing Contractor shall send a copy of docu...
	1) Punch lists generated by Commissioning Authority will not be inspected by Commissioning Authority for completion until Commissioning Authority has received written documentation indicating that all punch list items have been completed.  Closeout an...




	1.02 SITE INSPECTION
	A. General Requirements:
	1. Before submitting a proposal for work outlined in this Specification and accompanying Drawings, Bidders shall examine the site and check as to the means of making connections to services and shall become familiar with all existing conditions and li...
	2. The existence of any wires, conduits, pipes, ducts, or other facilities are shown in a general way only.  It shall be the Contractor’s responsibility to visit the site and make exact determination of the existence of any such facilities prior to th...


	1.03 FEES, PERMITS, AND INSPECTIONS
	A. General Requirements:  All required fees, permits, and inspections shall be obtained and/or arranged for by the Contractor under the section of the Specifications for which they are required.
	B. Regular Inspections:  Regular inspections shall be arranged by the Contractor as required by any and all regulations.  All charges for inspections by regulating agencies of installations or review of Plans and Specifications shall be paid by the Co...
	C. Certificate of Final Inspection:  Under each applicable section of the Specifications, the Contractor shall, upon completion of the work under that section, furnish a Certificate of Final Inspection to the Engineer from the inspection department ha...

	1.04 CODES AND STANDARDS
	A. General Requirements:  All materials and workmanship shall comply with all applicable codes, specifications, ordinances, laws, regulations, industry standards, and utility company regulations.
	B. Variations:  In case of difference between building codes, specifications, state laws, local ordinances, industry standards, and utility company regulations and the Contract Documents, the most stringent shall govern.  The Contractor shall promptly...
	C. Non-Compliance:  Should the Contractor perform any work that does not comply with the requirements of the applicable building codes, state laws, local ordinances, industry standards, and utility company regulations, the Contractor shall bear all co...

	1.05 DRAWINGS USE AND INTERPRETATION
	A. General Requirements:
	1. The Drawings are diagrammatic and indicate the general arrangement of systems and equipment, unless indicated otherwise by dimensions or Detail Drawings.  For exact locations of building elements, refer to dimensioned Architectural/Structural Drawi...
	2. Piping plans are intended to show size, capacity, approximate location, direction and general relationship of one work phase to another, but not the exact detail or arrangement.
	a. Generally, layout pipelines requiring drainage first, followed by large pipe mains, ductwork and electrical conduit.  Follow this procedure for an orderly installation but not to establish precedence of one trade over another.

	3. Equipment outlines shown on Detail Drawings or dimensions indicated anywhere on the Drawings are limiting dimensions.  Equipment exceeding approximate dimensions indicated by equipment outlines on Detail Drawings and any equipment or arrangements t...
	4. The Contractor, before roughing in any facilities or installing any equipment, shall consult all Drawings (including General, Landscape, Structural, Mechanical, Electrical, Kitchen or Laboratory Layout) and shall be informed of materials, finishes,...
	5. Discrepancies discovered before or after work has started, shall be brought to the Engineer’s attention immediately and the Engineer reserves the right to require minor changes in the work of any Contractor to eliminate such discrepancies with no c...
	a. The Plans and Specifications are complementary and what is called for in either one shall be as binding as if called for in both.
	b. Where a disagreement exists between the Plans and Specifications, the item or arrangement of better quality, greater quantity, or higher cost, shall be included in the Bid.



	1.06 SYMBOLS AND ABBREVIATIONS
	A. General Requirements:  Refer to symbols and abbreviations on Drawings.  Other symbols are in common usage, but if uncertainty exists regarding any plan symbols or abbreviations, it shall be brought to the Engineer’s attention for clarification by A...
	1. Where the phrase "Provide" occurs, "provide" shall be construed to mean the same as "furnish and install".


	1.07 CUTTING AND PATCHING
	A. General Requirements:  Each trade shall perform all cutting and patching necessary in order to perform the work unless such work has been delegated to the General Contractor.  However, special permission shall be obtained from the Engineer before c...
	1. Where there are renovations or remodeling, this Contractor is responsible for patching all holes and openings left in existing floors, walls, ceilings, and roofs where plumbing equipment, such as pipe, and other components have been removed unless ...

	B. Exterior:  Pavements, sidewalks, roads, and curbs shall be cut, patched, repaired, and replaced as required to permit the installation of the work of each trade.  Such cutting, patching, repairing, and replacing shall be the responsibility of, and ...
	C. Costs:  Each trade shall bear the expense of all cutting, patching, repairing, or replacing of the work of other trades required due to that trade’s fault, error, or tardiness, or because of any damage done by that trade.
	D. Prior to any floor cutting, scan the area where the cutting will occur to coordinate with any items buried in the concrete floor or within the saw cutting diameter.

	1.08 HOLES THROUGH MASONRY AND CONCRETE
	A. General Requirements:  Each trade shall provide all holes and openings required for that trade’s work unless such holes and openings are shown to be provided on the Architectural or Structural Drawings.  Pay particular attention to openings require...
	1. Holes made in the field shall be core drilled large enough to allow all pipe insulation to continue uninterrupted.  Holes in floors or exterior walls above grade shall include a steel pipe sleeve grouted watertight.
	a. The above method shall be employed whenever holes are made on-site, including holes required by change orders or because of omissions made inadvertently by the trade.

	2. Pipe openings in exterior walls below grade between earth areas and interior spaces shall include a steel pipe sleeve and a mechanical seal.
	a. At locations where piping penetrates the foundation wall, a mechanical pipe to wall penetration seal shall be provided.  Seals shall be modular mechanical type, consisting of interlocking synthetic rubber links shaped to continuously fill the annul...

	3. Each trade shall be responsible for providing and disposing of water used in the core drilling operation.  Such work shall be scheduled and other trades coordinated so that damage will not result from the use of water.
	4. Each trade shall be responsible for grouting air-tight any openings adjacent to the trade’s work to seal against the passage of air, smoke vapors or sound as indicated in Section 22 05 55.


	1.09 SLEEVES
	A. General Requirements:  Install pipe sleeves where piping passes through walls, floors, ceilings or roof.  Sleeves through walls are to be no longer than the thickness of the wall.  Floor sleeves to extend a minimum of 3/4 inch above finish floor in...
	1. Refer to Section 22 05 55.

	B. Floors:  Piping shall be caulked between sleeves and piping to make it water-proof or fire rating if application requires.  Plastic sleeves shall not be used.
	C. Wall sleeves shall be sealed or fire caulked if rating is required.
	D. Install sleeves at all walls including new walls with existing piping.

	1.10 PAINTING
	A. General Requirements:
	1. Refer to appropriate section of Division 22 for painting requirements.
	2. Refer to the General Construction Specifications for painting and report any discrepancies to Architect/Engineer for clarification by Addenda.

	B. Mechanical Systems Painting in Unfinished Rooms (Mechanical Rooms, Boilers Rooms, Chiller Rooms, and Other Equipment Rooms):  Exposed supporting iron and steel work, bare pipe, fittings, hangers, and supports shall be wire brushed, washed with mine...

	1.11 CONTINUITY OF SERVICES
	A. General Requirements: The building will be in use during these operations, and each trade shall schedule their work and carry it out in such a manner as to least inconvenience the occupants due to interruption of plumbing services.  Interruptions s...
	1. After service has been restored following an interruption, each trade shall inspect all areas affected by the interruptions and be responsible for returning all services to the same operating condition which existed prior to the interruption.
	2. Where relocations of existing equipment, and piping systems and materials is necessary in areas providing uninterruptible services, schedule the work for minimal down time during a slack period, if possible.  Assign an adequate crew to accomplish t...
	a. Locate existing piping and make connection where required or where shown on the Drawings.  Do not cut into existing services without verifying with Owner that the pipe involved is the desired service.
	b. Maintain all existing services and equipment unless otherwise shown on Drawings.
	c. Perform work that interrupts any service (this includes cutting into existing lines for new connections) at times (usually night) to cause the least interference to the normal operation of the building.  Anticipate scheduling work at periods which ...
	d. Inform the building engineering staff in advance of any shut-off that will occur and give an estimate of duration.  Only after the engineering staff is fully informed and has agreed to the schedule of shut-offs, can the work then proceed accordingly.
	e. Contractor to provide 72 hour notice to MPS Project Manager, Building Lead Custodian, and MPS Plumbing Shop before shutting water off.


	B. Connections:  Contractor shall field verify and inspect existing buildings for connections to existing systems, equipment, and materials designated, on Drawings or in Specifications, to be used.
	1. Wherever existing piping and ductwork that is disconnected and not reused shall be capped-leak tight below the floor, within the wall, or above the ceiling.
	2. Requests for additional compensation will not be considered when such occurrence is the result of existing conditions.

	C. Verification of Conditions:
	1. On-Site Review:  Contractor shall visit site to become thoroughly acquainted with existing conditions of site and services.
	2. Existing Active Services:  When encountered in Work, Contractor shall protect, brace or support pneumatic tubing, existing active ductwork, or other services, where required, for proper execution of Work.
	a. If existing active services not indicated on Drawings are encountered, Contractor shall relocate and brace these services at no additional cost to Owner.

	3. Inactive Services:  If encountered in Work, Contractor, as appropriate, shall cap or plug inactive pipes, ducts, and temperature control wiring at no additional cost to Owner.
	4. Responsibility:  Liability for repairs or replacement of damaged or defective materials, including, but not limited to, property damage resulting from negligence or other causes, shall be the Contractor's sole responsibility until work has been acc...


	1.12 USE OF FACILITY
	A. General Requirements:  The normal use of the facility shall not be disturbed, except within the immediate construction area.  All walks, driveways, and entrances shall be kept clear and free of all Contractor's equipment, material, and debris at al...

	1.13 PREFABRICATION
	A. General Requirements:  If a Contractor elects to prefabricate piping and ductwork, Contractor is still obligated to abide by all requirements for cooperation with other trades.  Contractor shall not assume that materials will be installed first and...
	1. If changes are made by the Architect/Engineer reasonably in advance of anticipated installation, the Owner shall not be penalized with added cost because materials were prefabricated in advance.


	1.14 CLEAN-UP
	A. General Requirements:  Each trade shall periodically clear away all debris, surplus materials, and other rubbish resulting from the trade’s work or operations, leaving the job and the equipment furnished under any or all contracts in a clean condit...
	1. Remove from the building and site, scrap material, temporary building, packaging material, miscellaneous debris, and dirt on a regular schedule, or as required, and in accordance with Architect/Engineer's direction, to maintain building in a reason...
	a. Cutting oil and steel shavings shall be caught in a suitable container to ensure final finish material in building will not be marred or damaged.
	b. Upon completion of work and before final inspection, Contractor shall remove plaster, paint, rust, stickers, and shipping tags from installed equipment.
	c. Clean foreign matter from installed equipment and remove dirt and debris, in connection with work, from building.
	d. Plumbing chases shall be clean of debris and accessible.



	1.15 TESTS
	A. General Requirements:  Each trade shall test the equipment provided and/or installed under this Specification and shall demonstrate its proper operation to the Owner's operating engineer and trade shops.
	1. No equipment shall be tested or operated for any purpose until it has been fully prepared, lubricated, and properly connected and made ready for normal operation.  Any damage to equipment occasioned by improper or ill-timed operation or testing sha...

	B. Plumbing:
	1. Defects:  Contractor shall be responsible for defects which develop in the systems caused by faulty workmanship, material or equipment, and shall replace any such faulty workmanship, material or equipment during a period of one year from date of fi...
	2. Approval:  Inspect and test plumbing work for approval by Architect/Engineer or a designated representative.
	3. Tests:  Tests shall be made in the presence of the Architect/Engineer or a designated representative.  Tests shall be made, at Contractor's expense, and a certification furnished to the Architect/Engineer, stating that satisfactory tests have been ...
	4. Piping:  Tests of piping systems, except final test of complete systems, shall be made before piping is covered or connected to fixtures and equipment.  Tests required shall not be less than that which is specified in the following paragraphs, unle...
	a. Sanitary sewer, waste and vent piping, and storm sewer inside the building shall be tested with air at 5 psi gauge pressure and shall hold this pressure for 30 minutes without addition of more air.
	b. Domestic water piping shall be tested with water at a pressure of 150 psi gauge and shall hold this pressure for one hour without leaks or additional water.
	c. Contact MPS Plumbing shop 48 hours prior to city inspections.



	1.16 SUBMITTALS
	A. Substitutions:  "Owner approved equals" require prior approval.  Manufacturers to provide product samples, and date reviewed by the Owner, who has the right of first refusal or acceptance.
	B. General Requirements:  Refer to Section 01 33 00 for submission requirements.
	C. Operating Characteristics:  Submittals shall list actual proposed capacities of equipment submitted.  Contractor shall indicate actual operating characteristics of proposed equipment at specified design conditions in the submittal.
	D. Review:  Review of Shop Drawings and other submittals will be general in nature and shall not be considered:
	1. As permitting any departure from Contract requirements.
	2. As relieving Contractor of responsibility for errors, including details, quantities, dimensions, and materials.
	3. Contractor is responsible for reviewing all information in Shop Drawings related to the plumbing systems.  Information includes, but is not limited to, size, dimensions, electrical power requirements, horsepower, CFM, GPM, BTU, sound, system operat...
	4. Contractor shall highlight all differences between that which is being submitted and that which was specified.

	E. Samples:  Provide samples of material or equipment proposed to be furnished, if requested.  Samples shall become the property of the Architect/Engineer and will be returned only when accompanied by a written request to do so.
	F. Record Drawings:  See requirements as indicated in Section 01 77 00.
	1. Record Drawings shall be provided in a hard copy and an electronic copy (PDF format).

	G. Compatibility of Equipment:  Contractor shall have full responsibility of component parts of the plumbing system to ensure that new equipment, integrated with existing equipment and systems, will perform and operate in accordance with requirements ...
	1. Should damage be sustained to existing fixtures, materials or equipment to be reused, relocated or to remain, the same shall be replaced with new material or equipment of equal or better quality as the Architect/Engineer directs.
	2. It shall be the Contractor's responsibility to determine that changes in physical dimensions, access for maintenance, service line connections, structural supports, and vibration devices for substitute (Owner approved equal) equipment are acceptabl...
	3. Increased costs to provide additions or revisions required by acceptable manufacturers not used as basis of design and substitute (Owner approved equal) manufacturers shall be the sole responsibility of this Contractor.  Examples of additions or re...
	a. Electrical Service Connections Revisions
	b. Additional Equipment
	c. Wall and Room Layout Revisions
	d. Structural Support Revisions
	e. Screen Wall Revisions
	f. Plumbing Connection Revisions


	H. Submittal Review
	1. Engineer/Architect will review each submittal a maximum of two times as part of the project. If submittal is rejected twice, Contractor will be responsible for all costs associated with the Engineer/Architects time and effort spent on reviewing sub...


	1.17 ENERGY REBATE SCHEME
	A. General Requirements:  It is the intention to apply for energy rebates on [motors,] [variable speed drives,] [water heaters,] [and] [                    ].  Plumbing Contractor shall secure on behalf of the Owner the maximum rebate.  This shall inc...

	1.18 REFERENCES
	A. American National Standard Institute (ANSI):
	1. ANSI B31.1, Pressure Piping - Power Piping

	B. American Society of Mechanical Engineers (ASME):
	1. Boiler and Pressure Vessel Code, Section IX, Welding and Brazing Qualifications

	C. American Society of Sanitary Engineering (ASSE)
	D. American Society for Testing and Materials (ASTM):
	1. ASTM R84-81, Surface Burning Characteristics of Building Materials

	E. American Water Works Association (AWWA)
	F. Cast Iron Soil Pipe Institute (CISPI)
	G. Manufacturer's Standardization Society (MSS of the Valve and Fittings Industry, Inc.):
	1. MSS SP-58-1975, Pipe Hangers and Supports Materials, Design, and Manufacture
	2. MSS SP-69-1976, Pipe Hangers and Supports Selection and Application

	H. National Electrical Manufacturers Association (NEMA)
	I. Plastic Pipe Institute (PPI)
	J. Steel Tank Institute (STI)
	K. Underwriters’ Laboratories, Inc. (UL)

	1.19 QUALITY ASSURANCE
	A. Qualifications:  Where equipment is specified by manufacturer, brand name or catalog number, this shall establish the standard of quality and style of the product to be provided under the Contract.
	1. Where (2) or more units of the same kind of equipment are required, they shall be products of a single manufacturer.  Mixing and matching of various manufacturers’ like or similar components shall not be permitted.

	B. Regulatory Requirements:
	1. State Building Code (Most Current Edition)
	2. National Electric Code (Most Current Edition)
	3. Plumbing Code (Most Current Edition)
	4. State Energy Code (Most Current Edition)
	5. Local Codes and Ordinances (Most Current Edition)

	C. Material and Workmanship
	1. Provide new material and equipment, unless noted otherwise. Protect equipment and material from damage, dirt, and the weather
	2. Provide the highest quality workmanship and perform all work only by skilled mechanics. Install material and equipment in accordance with manufacturers’ recommendations, instructions and current Industry Standards.
	3. The Engineer reserves the right to reject material or workmanship not in accordance with the specifications, before or after installation.


	1.20 WARRANTY
	A. General Requirements:  Equipment furnished under this Contract shall have a 1-year warranty on parts and labor beginning at the date of Substantial Completion, unless a longer period is specified in the equipment specification section.

	1.21 START-UP AND OPERATING REQUIREMENTS
	A. General Requirements:  Provide unit start-up by factory trained and authorized personnel for all Central Plumbing Equipment.
	1. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, until building is clean, filters in place, bearings lubricated (if applicable), condensate properly trapped, piping connections verified and leak-tested, belts a...


	1.22 DEMOLITION DESCRIPTION OF WORK
	A. General Requirements:  Demolition work includes all labor, material, equipment, and services necessary and incidental to complete all the demolition and removal of plumbing work as shown on the Drawings or as required.
	1. The Drawings do not necessarily indicate all conditions, details, or work required.  Plumbing Contractor shall examine the building to determine the actual conditions and extent of the work.  Any details not clear to the Contractor shall be referre...
	2. Plumbing Contractor shall be responsible for demolition and removal of all existing superfluous plumbing systems.  No plumbing systems scheduled for demolition may be abandoned in place, but rather shall be removed and disposed off-site, unless spe...
	3. Where removal of existing suspended ceilings to remain is required to be removed to provide access for work to be performed above the ceiling, removal and replacement of the ceiling shall be by construction trade requiring access.

	B. Hazardous Materials:  Removal of Existing Building Materials Containing Asbestos and Lead:  Refer to Sections 00 31 26.23 Asbestos-Containing Materials and Section 00 31 26.26 Lead-Containing Materials.


	PART 2 - PRODUCTS
	PART 3 - EXECUTION
	3.01 PREPARATION
	A. Protection:  After delivery, and before and after installation, equipment shall be protected against theft, injury or damage.
	1. Contractor shall protect plumbing fixtures and other equipment, and all baked enamel or glazed surfaces from damage by covering or coating as recommended in Bulletin, "Handling and Care of Enameled Cast Iron Plumbing Fixtures," issued by Plumbing F...
	2. Coat polished or plate metal parts with Vaseline immediately after installation.  Protect equipment outlets, pipe and conduit openings with temporary plugs, caps or burlap as required to prevent filling with construction dirt.


	3.02 INSTALLATION
	A. Connection to Equipment Specified:  Provide material and labor required to connect to the plumbing system of fixtures and equipment having plumbing connections and which are specified in other Sections or Divisions of the Specifications or furnishe...
	1. Provide piping supply connections with shut-off valves.
	2. Drainage connections shall be properly trapped and vented.

	B. Floor, Wall, and Ceiling Plates:  Where uncovered exposed pipes pass through floors, walls or ceilings in finished rooms and inside casework, fit with approved type chrome plated metal plate.
	1. Plastic escutcheon plates shall not be permitted.


	3.03 DEMOLITION GENERAL REQUIREMENTS
	A. General Requirements:  The demolition work shall be a phased operation and shall comply with the construction sequence schedule.  Coordinate with Building Engineer and School Principal.
	1. Plumbing Contractor shall include all temporary connections necessary to permit the Owner to occupy areas of the building during the various construction phases.
	2. Plumbing Contractor shall be responsible for coordinating the plumbing installations to prevent disruption to the Owner and to minimize the down-time.  The Architect’s and Owner's approval shall be sought prior to all cut-off of services.
	3. Plumbing Contractor shall remove existing work shown, specified or necessary for completion of work.  Owner shall have the option of retaining any or all items of material removed under this Contract.  Items or materials not retained by Owner shall...
	4. Plumbing Contractor shall verify the extent of the remodeling work and any details not clear to Contractor shall be referred to the Architect/Engineer for clarification prior to commencing demolition work.
	5. Revised installation within the remodeled areas shall be concealed unless noted otherwise.  All surface work shall be verified with the Architect.
	6. All non-used piping to be demoed to the main, permanently capped at the main.
	a. If left in place for structural reasons, piping is to be grout filled with all openings permanently capped.



	3.04 PLUMBING LIST OF CONSTRUCTION CLOSEOUT DOCUMENTS
	A. General:  The Contractor and their subcontractors should proceed immediately to fully complete the work as listed in Appendix 'A' at the end of this Section.  The Contractor responsible shall initial and date the "Contractor Completed" column after...
	B.



	22 01 00-MPS-Operation and Maintenance of Plumbing-04-02-2026
	PART 1 - GENERAL
	1.01 OPERATION AND MAINTENANCE MANUALS
	A. General Requirements:  Section is in addition to the Division 1 Operation & Maintenance Manual requirements.
	B. Binders:  Contractor shall prepare 3-ring binders.  Each binder shall contain material and equipment data sheets, installation details, instructions, and schematics of actual equipment and operations directions supplied by the manufacturer for each...
	C. Number:  The number of manuals shall be as stated in the special conditions, with a minimum of (3).
	D. Submittal:  Operations and Maintenance (O&M) Manuals shall be submitted in paper and electronic formats.  Contractor shall complete and submit (3) copies of each O&M Manual section (main tab) within 30 days of the respective submittal acceptance.  ...
	1. Electronic format shall be provided on CD in format acceptable to the Owner.
	2. Electronic files shall be saved as PDF’s.

	E. Format:  60 days prior to the original scheduled Substantial Completion date, the Contractor shall compile the individual O&M Manual sections and submit copies to Architect/Engineer.  The Contractor shall compile O&M Manuals for every piece of equi...
	1. 8 1/2-inch by 11-inch loose leaf binders.  Each binder shall be clearly labeled on the spine.  Use as many as required.  Do not overload binders.  Use dividers with permanently marked tabs of card stock separating each section and subsection.  Tab ...
	2. Each binder shall be composed of:
	a. Title Page
	b. Table of Contents
	c. Main Tab for each Specifications Section
	d. Sub-Tab for each Piece of Major Equipment (or group, if small or numerous)

	3. Each sub-tab shall be similar to the main tab for the Specification Section, but of a different color.  Inside each equipment sub-tab shall be the following sections, in the given order, divided by a double-weight colored sheet labeled with the tit...
	a. Contractor:  Record the name, address, and telephone number of the manufacturer and installing contractor, and the 24-hour number for emergency service for all equipment in this sub-tab, identified by equipment.
	b. Submittal and Product Data:  This section shall include all approved submittal data, cut sheets, and appropriate Shop Drawings.  If a submittal was not required for approval, include descriptive Product Data.
	c. Operation and Maintenance Instructions:  Written manufacturer's data with the model and features of this installation clearly marked and edited to omit reference to products or data not applicable to this installation.  This section shall include d...
	1) Installation, Start-Up, and Break-In Instructions and Reports
	2) All Starting, Normal Shutdown, Emergency Shutdown, Manual Operations, Seasonal Changeover, and Normal Operating Procedures and Data; including any special limitations
	3) O&M and Installation Instructions; that were shipped with the unit
	4) Preventive Maintenance and Service Procedures and Schedules
	5) Troubleshooting Procedures
	6) Parts List; edited to omit reference to items that do not apply to this installation
	7) List of Any Special Tools; required to service or maintain the equipment
	8) Warranty; which clearly lists conditions to be maintained to keep warranty in effect and conditions that would affect the validity of the warranty
	9) Any Service Contracts Issued
	10) Maintenance and Lubrication Schedule; refer to Appendix B at the end of this Section for a blank form, shall include each motor, function, control location, fuse location, type of lubricant, and rate of lubrication in accordance with manufacturer

	d. Specifications:  This section is comprised of the component or system specification section copied and inserted, including all Addenda.
	e. System Description:  This section shall include the individual equipment portion of the overall system design documentation narrative.  It will contain simplified professionally drawn single line system diagrams on 8 1/2-inch by 11-inch or 11-inch ...
	f. Preventive Maintenance Instructions:  This section shall include condensed, typewritten excerpts from the manufacturer's written instructions for weekly, monthly, quarterly, and annual maintenance.  This summary shall be prepared by the responsible...
	g. Supplemental Data:  When manufacturer's standard printed data is not available or the information necessary for a proper understanding and O&M of equipment or systems is missing, supplemental data shall be developed by the responsible contractor fo...
	h. Include a warranty letter in the O&M Manual, to include the starting date(s) of warranty period(s), including delayed start warranties and extended warranties and duration of warranty periods.  Warranty date should correspond to Substantial Complet...



	1.02 INSTRUCTION OF OPERATING PERSONNEL
	A. Instructors:
	1. Each trade shall furnish, without additional expense to the Owner, the services of competent instructors who will give full instruction in the care, adjustment, and operation and maintenance of all parts of the equipment to the Owner's permanent em...
	2. Each instructor shall be thoroughly familiar with all parts of the installation on which they are to give instructions and shall be trained in operating theory as well as in practical operation and maintenance work.  Factory trained instructors sha...

	B. Format:  The Contractor or Contractor’s Representative shall provide a minimum of ____ day(s) instruction period for Owner's permanent employees on the mechanical equipment excluding temperature control system.
	1. Instruction shall take the form of classroom sessions to introduce the plumbing operation, maintenance, and management personnel to the manuals, drawings, and other documents and aids available to operate and maintain the plumbing equipment and sys...
	2. Instruction shall provide sufficient information to allow Owner's personnel to understand and operate all equipment and components.
	3. Contractor shall coordinate and assist Owner to allow for video taping of on-site training if Owner chooses to do so.
	4. Visual aids, such as slides and video shall be used during training and made part of the user's permanent files to be used for reference, refresher, and retraining.  Provide electronic DVD of training for Owner's use.
	5. Refer to Appendix A at the end of this Section for training agenda format.

	C. Training:
	1. All training is to be scheduled 14 days in advance.  All scheduling will be coordinated through Construction Coordinator.
	2. At the time of the request, a written training agenda will be submitted, with the request to schedule, to Construction Coordinator.  This allows the District to have the appropriate personnel involved.  Contractor is to prepare an attendance verifi...
	3. Substantial Completion certificate will not be issued until all training is satisfactorily completed.
	4. Training shall be more than a general review of equipment.  The goal is to completely prepare personnel for system operation and maintenance.
	5. All summer/winter change-over methods shall be provided in written form as related to the specific project.  This shall be provided at the training session.  Until this process is completed, the Contractor shall be responsible for all change-over a...
	6. The Contractor shall provide a certificate indicating the date(s) the training was given, the hours of training, a list of the documentation given to the Owner, the names of individuals (including company name and telephone number) providing the tr...



	PART 2 NOT USED
	PART 3 NOT USED
	(REFER TO FOLLOWING PAGES FOR APPENDICES)
	4.01 APPENDIX 'A'
	A. TYPICAL PLUMBING TRAINING AGENDA*
	1. Opening Remarks
	2. Introduction
	3. Description of Plumbing Systems
	4. Description of Equipment Systems (Individual Suppliers will discuss their equipment)
	5. Walk-Through of Building
	6. Start-Up Procedures
	a. Check List
	b. Emergency Procedures

	7. Operation Procedure
	a. Occupancy Considerations
	b. Manual/Automatic
	c. Emergency

	8. Shut Down
	a. Check List
	b. Normal
	c. Emergency

	9. Maintenance (list major equipment systems)
	a. Routine
	b. Periodic
	c. Service
	d. Lubrication
	e. Overhaul
	f. Factory

	10. Warranties
	a. What they cover
	b. How to use them

	11. Spare Parts
	12. Tools
	a. Normal Tools, Supplies, and Equipment
	b. Special tools

	13. Hands-on operation of Plumbing equipment and systems.
	14. As build drawings
	15. Valve tag schedule



	APPENDIX 'B'
	APPENDIX 'C'
	TRAINING DOCUMENTATION
	THIS FORM DOCUMENTS THAT THE OWNER'S REPRESENTATIVE HAS RECEIVED TRAINING BY THE CONTRACTOR.
	DATE: ___________
	SITE: ___________
	OWNER'S REPRESENTATIVE:                   ________________________
	SIGNATURE:  ________________________
	CONTRACTOR: ________________________
	CONTRACTOR REPRESENTATIVE: ________________________
	SIGNATURE: ________________________
	TRAINING DURATION (HOURS): ________________________
	DESCRIPTION OF TRAINING RECEIVED: ________________________

	22 05 23-MPS-General-Duty Valves for Plumbing Piping-04-02-2026
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Section Includes:  Include labor, materials, equipment, and accessories necessary to furnish and install valves indicated on Drawings and specified.

	1.02 SUBMITTALS
	A. Shop Drawings:  Contractor shall submit a Shop Drawing portfolio showing valves, cocks, and faucets to be used and a schedule of equipment and areas to be served for approval by Architect/Engineer.

	1.03 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. State Building Code (Most Current Edition)
	2. Plumbing Code (Most Current Edition)
	3. Local Codes and Ordinances (Most Current Edition)
	4. Local Authority having jurisdiction



	PART 2 - PRODUCTS
	2.01 MANUFACTURERS
	A. Acceptable Manufacturers For Full Port Ball Valves:  Subject to compliance with requirements of the Contract Documents and only lead free, acceptable manufacturers are as follows or Owner approved equal:
	1. Manufacturers
	a. Apollo 77 series or 88 series -  (Basis of Design)
	b. Milwaukee - Ultra Pure
	c. Stockham
	d. American

	2. Description
	a. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:
	1) Standard:  MSS SP-110.
	2) SWP Rating:  150 psig.
	3) CWP Rating:  600 psig.
	4) Body Design:  Two piece.
	5) Body Material:  Bronze.
	6) Ends:  Threaded.
	7) Seats:  PTFE or TFE.
	8) Stem:  Stainless steel.
	9) Ball:  Stainless steel, vented.
	10) Port:  Full.

	b. Class 125, Iron Ball Valves:
	1) Standard:  MSS SP-72.
	2) CWP Rating:  200 psig.
	3) Body Design:  Split body.
	4) Body Material:  ASTM A 126, gray iron.
	5) Ends:  Flanged.
	6) Seats:  PTFE or TFE.
	7) Stem:  Stainless steel.
	8) Ball:  Stainless steel.
	9) Port:  Full.



	B. Valves in Gas Piping (Ball Type Valves):
	1. Pipe Sizes 2 Inches and Smaller:  Gas rated, screwed bronze construction ball valve with chrome plated ball, reinforced TFE seats and stuffing box ring, blowout proof stem design.
	2. Pipe Sizes 2 1/2 Inches and Larger:  200-pound W.O.G., non-shock, iron body, bronze mounted, tapered or straight, square head with flanged ends with handle or Owner approved equal.



	PART 3 - EXECUTION
	3.01 INSTALLATION
	A. General Requirements:  Furnish and install full port ball valves where indicated on Drawings/Specifications and where necessary for proper control of piping and equipment.  Valves shall be same size as pipe in which installed, unless otherwise spec...
	1. Full port ball valves shall be used where shut-off valves are to be fully open or closed.
	2. Valves shall be of one manufacturer and shall have name or trademark cast or stamped on valve.
	a. Valves shall have packing gland nut, packing, and back seating design.


	B. Accessibility/Operation:
	1. Valves shall be installed to be easily accessible for operation, visual inspection, and preventive maintenance.
	2. Unless otherwise noted, valves shall be installed with valve stem in vertical position above piping, except chain operated valves.
	3. Valves with stem above 8 feet from floor in boiler or equipment rooms shall have chain wheel operator and chain with chain guard.
	4. For valves located above hard or inaccessible ceilings, provide an access panel. Refer to Section 22 05 54.

	C. Valve Tags:
	1. Refer to Section 22 05 53, Identification for Plumbing Piping and Equipment, for tagging requirements and valve tag schedule requirements.




	22 05 29-MPS-Hangers and Supports for Plumbing Piping and Equipment-04-02-2026
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Section Includes:  Include labor, materials, equipment, and accessories to furnish and install supports, anchors, and seals for equipment, materials, and related work specified elsewhere.


	PART 2 - PRODUCTS
	2.01 MANUFACTURERS
	A. Acceptable Manufacturers For Hangers:  Subject to compliance with requirements of the Contract Documents, acceptable manufacturers shall meet the below requirements:
	1. Description
	a. Carbon-Steel Pipe Hangers and Supports:
	1) Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2) Galvanized Metallic Coatings:  Pre-galvanized or hot dipped.
	3) Nonmetallic Coatings:  Plastic coating, jacket, or liner.
	4) Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5) Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.

	b. Stainless-Steel Pipe Hangers and Supports:
	1) Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2) Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	3) Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel.

	c. Copper Pipe Hangers:
	1) Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2) Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel.

	d. Trapeze Pipe Hangers:
	1) Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.



	B. Acceptable Manufacturers For Guides:  Subject to compliance with requirements of the Contract Documents, acceptable manufacturers are as follows or Owner approved equal:
	1. Metraflex (Basis of Design)
	2. Hyspan
	3. Flex-weld/KEFLEX
	4. Flexicraft
	5. Flexonic

	C. Acceptable Manufacturers For Manufactured Roof Supports:  Subject to compliance with requirements of the Contract Documents, acceptable manufacturers are as follows or Owner approved equal:
	1. Haydon H-Block Standard (Basis of Design)
	2. Eaton Dura-Blok
	3. C-Port C Series


	2.02 SPECIAL APPLICATIONS
	A. Tunnels, Crawl Spaces, and Swimming Pool:  Materials for inserts, rods, and hangers in tunnels, crawl spaces, swimming pool area, pool filter rooms and pool fan room shall be of non-ferrous material.  Unistrut steel products shall have prime bonder...

	2.03 PIPING INSERTS AND HANGERS
	A. General Requirements:  Hangers and anchors for piping shall be attached to the building construction.  Piping shall not be supported from another pipe.
	B. Hanger Supports and Inserts:  Piping suspended from the building construction above shall be hung from concrete inserts in concrete construction, toggle bolts and rod coupling on prefabricated, reinforced hollow concrete slabs, I-beam clamps or han...
	C. Hangers, Clamps, and Collars:  Piping shall be suspended from inserts, clamps or brackets by means of clevis type or roller type hanger and solid steel rods.  Support vertical cast iron and steel pipes at each floor by heavy wrought steel riser cla...
	D. Piping:  Horizontal piping shall be supported at intervals close enough to keep it in alignment and to prevent sagging.
	E. Piping:  Vertical piping shall be secured at intervals close enough to keep it in alignment.
	1. Copper Tubing, at each story.
	2. Cast-iron Soil Pipe, at base and at each story height.  Neoprene jointed pipe at 5-foot intervals, except where 10-foot lengths are used.
	3. Threaded Steel Pipe, every other story height.
	4. Steel Pipe with Grooved End Fittings, anchor at each floor level.


	2.04 ANCHORS AND GUIDES
	A. Anchor Fabrication:  Construct anchors using I-beams, channel iron, tees, or angles or a combination thereof.
	1. Tee iron shall be welded to side, top or bottom of pipe.  Angle iron diagonal bracing shall be welded or bolted to tee iron and wall or ceiling.  Anchors shall be welded or double clamped to pipe.
	2. Where a group of pipes are to be anchored, but cannot be secured as above, the pipes shall be anchored to an assembly constructed of I-beams, channels or both, which shall be anchored to the building structure.

	B. Guides:  Guides shall be fabricated from carbon steel.  Housing shall be of 2-piece design, connecting upper and lower housing with two (2) bolt or by welding, after spider and pipe have been set in lower half of housing.  Lower housing shall have ...
	1. Insulation inside the spider clamp shall be hydrous calcium chloride with vapor barrier from entering and exiting pipe continuing through the clamp.
	2. Unit shall be furnished with a factory baked enamel finish.


	2.05 MANUFACTURED ROOF SUPPORTS
	A. General:  Roof supports shall be made from ultra-violet resistant rubber and have an integral steel channel to accept pipe guides.


	PART 3 - EXECUTION
	3.01 HANGER INSTALLATION
	A. Hanger Location:  Locate hangers to properly support pipes; relieve strain on pipe and fittings; and allow for ample expansion and contraction.  Piping smaller than 4-inch size shall be hung with individual ring hangers where space prevents use of ...
	1. Insulation sheet metal shields shall be placed between insulation and pipe hangers at all hangers.

	B. Piping Support:  Individual hangers to be adjustable swivel loop or standard weight clevis type, double nutted and washered on each hanger.
	C. Above Ground Waste, Vent, and Rain Water Leaders - Pressure Waste System Piping Support:
	1. Pipe Sizes 4 Inches and Smaller:  Galvanized Swivel Loop Hangers
	2. Pipe Sizes 5 Inches and Larger:  Standard Weight Clevis Hangers
	3. Hangers for horizontal rainwater leaders to be sized larger for pipe insulation and low compression insulation shields.
	4. No-Hub soil pipe runs shall have (2) hangers per joint, (1) on each side of horizontal joint.

	D. Gas and Compressed Air Systems Support:
	1. Pipe Sizes 2 1/2 Inches and Larger:  Swivel Loop or Standard Weight Clevis Hangers
	2. Pipe Sizes 3 Inches and Smaller - Copper Pipe:  Copper Swivel Loop Hangers
	3. Pipe Sizing 4 Inches or Larger - Copper Pipe:  Standard Weight Clevis Hangers
	4. Pipe Sizes 2 Inches and Smaller - Steel Pipe:  Galvanized Swivel Loop Hangers
	5. Copper gas piping shall have insulated rubber hangers and brackets.

	E. Glass Piping Protection and Support:  Protect glass piping with 1/16-inch thick by 1-inch wide rubber band between hanger and piping.  Support above ground horizontal acid resistant glass waste and vent pipe and fittings in the same manner as No-Hu...
	F. Trapeze Hangers:  Group of pipes at the same elevation and close together may be supported by a suitable Trapeze hanger suspended from the structure by use of strut channel and strut pipe straps at each strut.
	G. Hub and Spigot Support:  Support hub and spigot pipe not underground from above hangers at each joint in the pipe run.
	H. "Hubless" Pipe Support:  "Hubless" soil pipe runs shall have two (2) hangers per joint, one (1) on each side of joints.

	3.02 BRACKETS, BRACES, AND SUPPORTS
	A. General Requirements:  Furnish and install brackets, braces or reinforcing angles in partitions not sufficient in themselves to support piping or plumbing fixtures or other wall hung equipment included in this Specification.  Bolts shall extend thr...
	B. Fasteners:  Bolt head and washer shall be concealed under wall finish on finished walls.  On hollow walls not finished on opposite sides, use toggle bolts.  On solid walls, use 3/8-inch brass bolt extending 4 inches into wall secured with molten le...
	C. Support Racks:  Support tunnel piping on Unistrut, Bee-Line or Owner approved equal, pipe racks assembled as indicated by details on Drawings.  Unistrut steel products shall have prime bonderized finish coating.  Contractor shall field coat any raw...
	D. Pipe Drop Supports:  Brace exposed pipe drops to pumps and other equipment with angle iron framework to relieve strain on flexible connectors or equipment and anchor piping to eliminate movement.

	3.03 INSTALLATION OF ANCHORS AND GUIDES
	A. Boiler Room:  Provide adequate anchors and guides on domestic piping in Mechanical Rooms and Boiler Room to prevent swaying of pipe.
	B. Anchors:  Install anchors approximately centered in every 70-foot run, blind ends, changes in pipe direction, except when elbow is used to absorb expansion and at major branch connections.
	1. An expansion joint or loop or expansion elbow, but not more than one, with appropriate guides, shall be installed between each pair of anchors.
	2. If expansion loops are installed in same line with expansion joints, the section containing the loop shall be isolated from the section containing the joint by means of an anchor.

	C. Guides:  Install four (4) guides, two (2) on each side, for each expansion loop or joint.  On each side, install one (1) pipe guide a maximum of 4-pipe diameters from expansion loop or joint and one (1) pipe guide a maximum of 14-diameters from the...

	3.04 INSTALLATION OF ROOF SUPPORTS FOR PIPING
	A. General Requirements:  Furnish and install manufactured roof supports for piping that is being run on the roof.
	1. Manufactured roof supports shall be installed in accordance with manufacturer's Installation Instructions.


	3.05 GENERAL NOTES
	A. General Notes:
	1. Use of steel pipe to span bar joists for piping or equipment hangers is not acceptable.  Use angle iron, channel iron, or strut.
	2. Copper water piping in pipe chases behind plumbing fixtures to be anchored to structural components only.  Anchoring of water pipe to fixture carriers or "vent bar" is not acceptable.
	3. Hanger rod, nuts, and washers to be galvanized plated.
	4. Beam clamps, universal/type reversible with double rod hole, malleable iron casting with hardened cup point set screw and locknut.
	5. Self-drilling concrete expansion type anchors shall be used.
	6. Band iron or wire is not acceptable.
	7. Support of one pipe from another is not acceptable.
	8. Pipe hangers attached to or through metal roof decking is not acceptable.
	9. Powder activated attachments is not acceptable.
	10. Existing trapeze or individual hanger fabricated of screwed pipe and fittings are to be removed and disposed of.  New supports and hanger assemblies to be installed and placed in accordance with hanger schedule.
	11. Hanger rods attached to structure through new or existing ceiling systems, regardless of type of construction, to be fitted with a white plastic rod escutcheon.




	22 05 53-MPS-Identification for Plumbing Piping and Equipment-04-02-2026
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. Extent of mechanical identification work required by this Section is indicated on Drawings or specified in other Division 22 sections.
	2. Types of identification devices specified in this Section include the following:
	a. Pre-Printed Adhesive Pressure Sensitive Vinyl Pipe Markers
	b. Valve Tags
	c. Valve Schedules
	d. Engraved Plastic Laminated Signs

	3. Mechanical identification furnished as part of factory fabricated equipment is specified as part of equipment assembly in other Division 22 sections.
	4. Refer to Division 26 sections for identification requirements of electrical work; not work of this section.


	1.02 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Firms regularly engaged in manufacture of identification devices of types and sizes required, whose products have been in satisfactory use in similar service for not less than 10 years.
	B. Codes and Standards:
	1. ANSI Standards:  Meeting requirements of ANSI A13.1 for lettering size, length of color field, colors, and viewing angles of identification devices.


	1.03 SUBMITTALS
	A. Product Data:  Submit manufacturer's technical Product Data and installation instructions for each identification material and device required.
	B. Schedules:  Submit valve schedule with operation and maintenance manual (refer to Appendix A at end of this Section for sample and blank form) for each piping system, typewritten and reproduced on 8 1/2-inch by 11-inch paper.  Tabulate valve number...


	PART 2 - PRODUCTS
	2.01 MANUFACTURERS
	A. Acceptable Manufacturers For Identification:  Subject to compliance with requirements of the Contract Documents, acceptable manufacturers are as follows or Owner approved equal:
	1. Brady (W. H.) Company, Signmark Division (Basis of Design)
	2. Seton Name Plate Corporation
	3. Kolbi


	2.02 MECHANICAL IDENTIFICATION MATERIALS
	A. General:  Provide manufacturer's standard products of categories and types required for each application as referenced in other Division 22 sections.  Where more than single type is specified for application, selection is installer's option, but pr...

	2.03 PAINTED IDENTIFICATION MATERIALS
	A. Stencils:  not permitted.

	2.04 PLASTIC PIPE MARKERS
	A. Pressure-Sensitive Type:  Provide manufacturer's standard pre-printed, permanent adhesive, color coded, pressure sensitive vinyl pipe markers in accordance with ANSI A13.1.
	1. Labels to describe contents and direction of flow, secured to pipe with full self-adhesive banding around pipe at each end of the label, lapping 1 1/2 inches.  Labels shall contain additional wording to best describe and point the destination of th...

	B. Small Pipes:  For external diameters less than 6 inches, including insulation if any, provide full-band pipe markers, extending 360 degrees around pipe at each location, fastened by (1) of the following methods:
	1. Adhesive lap joint in pipe marker overlap.
	2. Taped to pipe (or insulation) with color coded plastic adhesive tape with directional arrows not less than 3/4-inch wide; full circle at both ends of pipe marker, tape lapped 1 1/2 inches.

	C. Large Pipes:  For external diameters of 6 inches and larger, including insulation if any,  provide either full-band or strip-type pipe markers, but not narrower than 3 times letter height (and of required length), fastened by one of the following m...
	1. Taped to pipe (or insulation) with color coded plastic adhesive tape with directional arrows not less than 1 1/2 inches wide; full circle at both ends of pipe marker, tape lapped 3 inches.

	D. Lettering:  Manufacturer's standard pre-printed nomenclature which best describes piping system in each instance, as selected by Architect/Engineer and MPS, in case of variance with names as shown or specified.
	1. Arrows:  Print each pipe marker with arrows indicating direction of flow, either integrally with piping system service lettering to accommodate both directions, or as separate unit of plastic.

	E. Underground Pipe Markers:  Bright colored continuously printed plastic ribbon tape 6-inch wide by 3.5 mils thick, manufactured for direct burial, with aluminum foil core for location by non-ferric metal detectors.

	2.05 PLASTIC TAPE
	A. General:  Provide manufacturer's standard color coded pressure sensitive (self-adhesive) vinyl tape, not less than 3 mils thick.
	B. Width:  Provide 1 1/2-inch wide tape markers on pipes with outside diameters, including insulation if any, of less than 6 inches, 2 1/2-inch wide tape for larger pipes.
	C. Colors:  In accordance with ANSI A13.1, except where another color selection is indicated.
	1. In building remodeling, coordinate with existing color coding.


	2.06 VALVE TAGS
	A. Brass Valve Tags:  Provide 19 gauge polished brass valve tags with stamp engraved piping system abbreviation in 1/4-inch high letters and sequenced valve numbers 1/2 inches high, and with 5/32-inch hole for fastener.
	1. Provide 1 1/2-inch diameter tags.
	2. Fasten with solid brass "S" hooks and chains.

	B. Valve Tag Fasteners:  Provide manufacturer's standard solid brass wire link chain with solid brass S-hooks.
	C. Access Panel Markers:  Provide manufacturer's standard 1/16-inch thick engraved plastic laminate access panel markers, with abbreviations and numbers corresponding to concealed valve.  Include 1/8-inch center hole to allow attachment.
	D. Adhesive:  Provide 1/2-inch diameter, color coded adhesive backed dots attached to ceiling grid system as close as possible to concealed valves and equipment.

	2.07 VALVE SCHEDULES
	A. General:  Each page of the Valve Schedule, 8 1/2-inch by 11-inch, laminated in clear plastic rigid sheets.  Back side shall be blank.  Provide (3) sets of complete schedule for inclusion in the O&M Manual.  In building remodeling, coordinate with e...

	2.08 PLASTIC EQUIPMENT MARKERS
	A. General Requirements:
	1. Provide engraved plastic laminated sign or plastic equipment marker that meet MPS Identification Program for all major pieces of equipment (Asset ID), color coded equipment markers, in accordance with the following color code:
	a. Green: Plumbing Equipment and Components

	2. For hazardous equipment, use colors and designs recommended by ANSI A13.1.
	3. In building remodeling, coordinate with existing color coding.
	4. Locate on or near each major item of mechanical equipment.

	B. Nomenclature:  Include the following, matching terminology on schedules as closely as possible:
	1. Name and Plan Number
	2. Equipment Service
	3. Design Capacity
	4. Other Design Parameters

	C. Size:  Provide approximate 2 1/2-inch by 4-inch markers for control devices and valves; and 4 1/2-inch by 6-inch for equipment.


	PART 3 - EXECUTION
	3.01 GENERAL INSTALLATION REQUIREMENTS
	A. Coordination:  Where identification is to be applied to surfaces which require insulation, painting, or other covering or finish, including valve tags in finished mechanical spaces, install identification after completion of covering and painting. ...
	B. Color and Lettering:  Conform to ASME A13.1.

	3.02 PIPING SYSTEM IDENTIFICATION
	A. General Requirements:
	1. Install pipe markers and include arrows to show normal direction of flow.
	2. Locate pipe markers and color bands as follows wherever piping is exposed to view in occupied spaces, machine rooms, accessible maintenance spaces (shafts, tunnels, plenums), and exterior non-concealed locations.
	a. Near each valve and control device;
	b. Near each branch, excluding short take-offs for plumbing fixtures and terminal units, mark each pipe at branch where there could be question of flow pattern;
	c. Near locations where pipes pass through walls or floors/ceilings, or enter non-accessible enclosures;
	d. At access doors, manholes, and similar access points that permit view of concealed piping;
	e. Near major equipment items and other points of origination and termination;
	f. Spaced intermittently at maximum spacing of 50 feet along each piping run, except reduce spacing to 25 feet in congested areas of piping and equipment; and
	g. On piping above removable acoustical ceilings.
	h. Hot water 140 degrees and higher must be labeled “Hi-Temp”

	3. All identification and labeling shall be completed before above ceiling inspections will take place.
	4. Underground pipe markers shall be installed 8 inches to 10 inches below grade, directly above buried pipes.
	5. Pipe labels to be green background with white lettering.

	B. Pipe Label Color Schedule:
	1. Natural Gas Piping:
	a. Background Color:  Yellow.
	b. Letter Color:  Black.
	c. Gas pressure shall be listed.



	3.03 VALVE IDENTIFICATION
	A. General Requirements:  Provide valve tag on every valve and control device in each piping system, excluding check valves, valves within factory fabricated equipment units, plumbing fixture faucets, convenience and lawn-watering hose bibbs, and shut...
	B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and with captions similar to those indicated in the following subparagraphs:
	1. Valve-Tag Size and Shape:
	a. Natural Gas:  1-1/2 inches, round.

	2. In building remodeling, coordinate with existing valve schedule. If one is not present, provide new schedule starting with valve #1.


	3.04 ADJUSTING AND CLEANING
	A. Adjusting:  Relocate any mechanical identification device that has become visually blocked by work of this division or other division.
	B. Cleaning:  Clean face of identification devices and glass frames of valve charts.


	(REFER TO FOLLOWING PAGE FOR VALVE TAG SCHEDULE)
	APPENDIX 'A'

	22 05 55-MPS-Penetration Sealants for Plumbing Systems-04-02-2026
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Section Includes:  Include labor, materials, equipment, and accessories required to furnish and install through-penetration firestop systems at wall, floor, and roof openings.
	B. Refer to Division 07 84 00 Fire Stopping

	1.02 SUBMITTALS
	A. Instructions:  Submit manufacturer's instructions for applying sealant.
	B. Certification:
	1. Submit manufacturer's certifications that materials meet or exceed specified requirements.
	2. Submit documentation of manufacturer's acceptance of applicator.
	3. Provide certification stating that sealant has been completed in full accordance with requirements to provide necessary fire-resistance ratings.
	4. Provide 3 copies of certified test reports of:
	a. Fire test reports of sealant application to substrate materials shall be similar to project conditions.
	b. Reports from reputable independent testing agencies of product proposed for use, indicating conformance with ASTM E814.



	1.03 QUALITY ASSURANCE
	A. Qualifications:  Applicator shall be acceptable to sealant manufacturer.
	B. Regulatory Requirements:
	1. State Building Code Division (Most Current Edition)
	2. Local Codes and Ordinances (Most Current Edition)
	3. Local Authority having jurisdiction



	PART 2 - PRODUCTS
	2.01 MANUFACTURERS
	A. Acceptable Manufacturers:  Subject to compliance with requirements of the Contract Documents, acceptable manufacturers are as follows or Owner approved equal:
	1. Bio-Fireshield, Inc.
	2. Carborundum Company
	3. Dow Corning Corporation
	4. General Electric Company, Silicone Products Division
	5. Metalines Industries
	6. Nelson Electric, a Unit of General Signal Corporation
	7. Rectorseal Corporation
	8. 3M Company
	9. Tremco, Inc.
	10. Hilti


	2.02 MATERIALS
	A. Description:  Penetration sealant shall be a single component ceramic fiber based putty fill, void or cavity material fire barrier caulk, putty strip, and sheet forms.
	B. Applications:  Flame Spread/Smoke Contribution shall be 0/0 in accordance with ASTM E84.  Underwriters' Laboratories rated material classified for use in Through-Penetration Firestop Systems shall be used for, but not limited to, the following:
	1. Metal Pipe:  UL rated material classified for use in Through-Penetration Firestop System.
	2. Glass Pipe:  UL rated material classified for use in Through-Penetrations Firestop System. Carborundum material is not acceptable in this application.  Flame Spread/Smoke contribution: 0/0 in accordance with ASTM E84.



	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Verification of Conditions:
	1. Confirm compatibility of surfaces to receive sealant materials.  Verify that openings are sound, clean, dry, and ready to receive application of sealants.  Verify that penetration elements are securely fixed and properly located, with a minimum of ...


	3.02 PREPARATION
	A. General Requirements:  Protect adjacent surfaces and equipment from damage.  Clean contact surfaces of dirt, dust, grease, oil, loose material or other matter which may affect bond of sealant.  Remove incompatible materials which affect bond by scr...

	3.03 MOCK-UP
	A. General Requirements:  Apply one seal on representative substrates on-site for each fire rating required at each type of wall, floor and roof construction.  Confirm requirements of fire ratings.
	1. Application shall be in accordance with Project requirements as to thickness and density to achieve fire rating.

	B. Acceptance:  Product and application shall be approved by governing authorities prior to continuing with the Work.
	1. Approved mock-up may remain as part of the completed Work.


	3.04 APPLICATION
	A. General Requirements:  Apply sealant in strict accordance with manufacturers’ instructions.  Apply sealant in sufficient thickness to achieve required rating.  Pack material solidly around penetrations, and fill openings to a depth of 1 inch or in ...

	3.05 FIELD QUALITY CONTROL
	A. General Requirements:  Perform inspection to verify that work is in accordance with requirements.  Correct unacceptable work and provide further inspection to verify that work meets requirements.

	3.06 CLEANING
	A. General Requirements:  Remove excess material, drippings, and debris.  Remove sealant from materials and surfaces not specifically required to be sealed.

	3.07 PROTECTION
	A. General Requirements:  Protect applied sealant from damage.



	22 63 00-MPS-Gas Systems-04-02-2026
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Section Includes:  Include labor, materials, equipment, and accessories necessary to furnish and install natural gas piping and systems to include valves, controls, and connections as shown on Drawings and specified herein.

	1.02 SUBMITTALS
	A. Shop Drawings:  Submittals for pipe and fittings are not required, except where a deviation from the Specifications is proposed.  Equipment and components, including valves and regulators, shall be submitted for approval by Architect/Engineer or it...

	1.03 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. National Fuel Gas Code (Most Current Edition)
	2. State Plumbing Code (Most Current Edition)
	3. State Building Code (Most Current Edition)
	4. National Electric Code (Most Current Edition)
	5. Local Utility Company Regulations and Requirements
	6. Local Codes and Ordinances (Most Current Edition)
	7. Local Authority having jurisdiction

	B. Manufacturer Qualifications:  Firms regularly engaged in manufacturer of natural gas systems products, of types, materials, and sizes required, whose products have been in satisfactory use in similar service for not less than 10 years.
	C. Installer Qualifications:  A firm with at least 10 years of successful installation experience on projects with natural gas systems work similar to that required for project.
	D. Codes and Standards:
	1. NFPA Compliance:  Fabricate and install natural gas systems in accordance with NFPA 54, National Fuel Gas Code.
	2. Utility Compliance:  Fabricate and install natural gas systems in accordance with local gas utility company.
	3. Code Compliance:  Fabricate and install natural gas systems in accordance with State and local codes.



	PART 2 - PRODUCTS
	2.01 MANUFACTURERS
	A. Acceptable Manufacturers For Pressure Regulators:  Subject to compliance with requirements of the Contract Documents, acceptable manufacturers are as follows or Owner approved equal:
	1. Emerson/Fisher (Basis of Design)
	2. Maxitrol


	2.02 GAS PIPING SYSTEM
	A. General Requirements:  Provide piping materials and factory fabricated piping products of sizes, types, pressure ratings, and capacities as indicated.  Where not indicated, provide proper selection as determined by installer in accordance with inst...
	B. Provisions:  Contractor shall make required arrangements and pay necessary fees called for by utility company.
	C. Gas Piping (Interior, Above Ground):
	1. Pipe Size 2 Inches and Smaller:  Schedule 40 black steel pipe with Class 150 black malleable iron threaded fittings.
	2. Pipe Size 2 1/2 Inches and Larger:  Schedule 40 black steel pipe with wrought steel butt-weld fittings.
	3. Contractor Option:  For natural gas piping in the Science Labs areas (from the solenoid valve to the gas turrets), it is allowable to use Type L rigid hard drawn copper  Except for valves and adapters, joints shall be brazed joints in excess of 1,0...

	D. Outside Building, Above Ground:
	1. 2 Inches and Smaller:  ASTM A53 galvanized steel, Schedule 40 pipe, and ASTM A197 standard weight galvanized screwed fittings.
	2. 2 1/2 Inches and Larger:  Schedule 40 seamless or electric resistance welded steel pipe, ANSI B36.10, coated with minimum 10 mil thickness of polyethylene or polyvinyl.  Joining shall be by welding.  Joints shall be covered with a protective coating.

	E. Connections:  Gas connections shall include connections to generator.  Provide a full size gas shut-off valve and drip leg at equipment connections.

	2.03 PRESSURE REGULATING VALVES
	A. General:  Provide single stage, steel jacketed, corrosion resistant, gas pressure regulators with atmospheric vent, and elevation compensator.
	1. Valves shall have threaded ends for 2 inches and smaller, flanged ends for 2 1/2 inches and larger.
	2. Valves shall be sized for inlet and outlet gas pressure, specific gravity, and volume flow indicated.



	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Verification of Conditions:  Contractor shall inspect the site for existing conditions and including gas service.

	3.02 INSTALLATION
	A. Pipe Routing:  This Contractor shall ascertain location of electrical panelboards and shall keep piping out of area above panelboards and for a distance of 3'-6" in front of, and 1'-6" from each side of panelboards.
	B. Gas Piping System:  Thoroughly clean gas piping of grease, rust, and particles before installation.  Remove cutting and threading burrs before assembling piping.  Upon completion of installation, blow system clean with high pressure air.  Remove ca...
	1. Provide a full line size shut-off valve in the gas service line or lines, immediately inside the building. The  valve shall be accessible to authorized persons only.
	2. All gas mains and exposed gas piping shall be steel or wrought iron.  Copper piping may be used in the Science areas after the room shut-off valves.
	3. Provide a drip leg at the end of each main or branch, at all low points in the piping system, at each riser take-off, and at each equipment connection, including pressure regulators.  Drip legs to be full line sized and a minimum of 6 inches deep.
	4. Provide a drip leg at each equipment drop and each low point of the system.  The drip leg shall be full line size and a minimum of 6 inches deep.
	5. Install drip legs in gas piping where indicated, and where required by code or regulation.
	6. Provide a full line size gas shut-off valve for cooking classrooms, boiler rooms, and other area rooms utilizing gas fired equipment.
	7. Provide full line size shut-off valves in mains and branches in piping to sections of the building, where required by code and local authority, on piping to equipment, and where indicated on Drawings to allow servicing.
	8. Install gas piping with a slope of 1/64 inch per foot (1/8 percent) downward in direction of flow.
	9. Connect branch gas piping from the top of the main.
	10. The Plumbing Contractor shall run all of the natural gas piping from the meter to the point of connection at each piece of equipment, including all equipment furnished by other divisions.
	11. Run underground gas piping to emergency generator and greenhouse, bury a minimum of 18 inches and if plastic piping is used, provide with tracing.
	12. Use sealants on metal gas piping threads that are chemically resistant to natural gas.  Use sealants sparingly, and apply to only male threads of metal joints.
	13. Do not install defective piping or fittings.  Do not use pipe with threads that are chipped, stripped or damaged.
	14. Install "Tee" fitting with bottom outlet plugged or capped, at bottom of pipe risers.
	15. Use dielectric unions where dissimilar metals are joined together.
	16. Install piping parallel to other piping, but maintain minimum of 12-inch clearance between gas piping and steam or hydronic piping above 200 degrees F (93 degrees C).


	3.03 GROUNDING
	A. General:  Gas piping shall be grounded electrically and continuously within project, and bond to grounding electrode as referenced in National Electrical Code.
	B. Grounding Electrode:  Buried bare metal piping, other than gas piping, shall be acceptable as a grounding electrode.

	3.04 FIELD QUALITY CONTROL
	A. Tests:  Gas piping shall be tested with air at 60 psi pressure, air supply shall be disconnected from system, and pressure shall remain constant for not less than 24 hours.  During test, check joints with soap suds solution and thoroughly examine f...
	1. Tests shall be witnessed and approved by proper local authorities and Architect/Engineer.  Test reports shall be filed with Owner, City, and Architect/Engineer.
	2. Piping Tests:  Inspect, test, and purge natural gas systems in accordance with NFPA 54 and local utility requirements.


	3.05 INSTALLATION OF VALVES
	A. Gas Valves:  Provide at connection to mains, risers, and branches where indicated, including stubs for future extension.  Provide at connection to gas-train for each gas-fired equipment item.
	1. Locate gas valves where easily accessible and where they will be protected from possible damage.

	B. Pressure Regulators:
	1. Pressure regulators shall be installed in accessible locations.  Provide a copper vent pipe, extended to outdoors for each regulator installed indoors.  Provide unions on copper vent pipe connection to regulator.
	a. Regulators shall not be installed above ceilings or in concealed areas.

	2. A full line size shut-off valve and drip leg shall be installed upstream of each regulator for testing and maintenance.  A tee, with end capped, shall be installed immediately downstream of the regulator.  After installation, the outlet pressure of...




	23 00 00-MPS-HEATING, VENTILATING, AND AIR-CONDITIONING-03-26-2026
	PART 1 - GENERAL
	1.01 CONDITIONS
	A. General:
	1. Each Contractor involved in the mechanical work of any Section of Division 23 for this Project shall be governed by this Section 23 00 00, Heating, Ventilating, and Air-Conditioning (HVAC) - General Requirements, in its entirety.
	2. General Conditions, Supplementary General Conditions, and Division 1 General Requirements apply to Division 23.
	3. Design and installation of mechanical equipment shall at a minimum provide service access in accordance with Minnesota mechanical code requirements. Roof mounted HVAC equipment shall comply with Chapter 3 line 306.5.
	4. For natural gas connected equipment, refer to Specification Section 22 63 00 Gas Systems for requirements.


	1.02 SUMMARY OF WORK
	A. Section Includes:
	1. The work to be accomplished under this Specification and the accompanying Drawings includes furnishing all labor, materials, equipment, and services necessary for the proper completion of all mechanical work.
	2. The omission of express reference to any parts or services necessary for, or reasonably incidental to, a complete installation shall not be construed as releasing the Contractor from furnishing such parts or services.
	3. In general, the work consists of:
	a. Wet Heating System
	b. Ventilation/Exhaust Systems
	c. Miscellaneous Mechanical Work
	d. Commissioning of Specified Systems
	e. Building Control Systems

	4. Job Progress:  Contractor shall provide sufficient workers and materials to keep pace with the construction schedule.  Contractor shall place orders for equipment such that job progress is not slowed due to late delivery and shall confirm delivery ...
	5. Coordination:  Contractor shall coordinate trades to install systems in the space provided within the structure.  Where required, Contractor shall remove and reinstall existing work to allow for a congruous installation.  Install systems and materi...
	a. Deviations in minimum clearance requirements shall be permitted only upon prior written authorization from Architect/Engineer and Owner.



	1.03 SITE INSPECTION
	A. General Requirements:
	1. Before submitting a proposal for work outlined in this Specification and accompanying Drawings, Bidders shall examine the site and check as to the means of making connections to services and shall become familiar with all existing conditions and li...
	2. The existence of any wires, conduits, pipes, ducts, or other facilities are shown in a general way only.  It shall be the Contractor’s responsibility to visit the site and make exact determination of the existence of any such facilities prior to th...


	1.04 FEES, PERMITS, AND INSPECTIONS
	A. General Requirements:  All required fees, permits, and inspections shall be obtained and/or arranged for by the Contractor under the section of the Specifications for which they are required.
	B. Regular Inspections:  Regular inspections shall be arranged by the Contractor as required by any and all regulations.  All charges for inspections by regulating agencies of installations or review of Plans and Specifications shall be paid by the Co...
	C. Certificate of Final Inspection:  Under each applicable section of the Specifications, the Contractor shall, upon completion of the work under that section, furnish a Certificate of Final Inspection to the Engineer from the inspection department ha...

	1.05 CODES AND STANDARDS
	A. General Requirements:  All materials and workmanship shall comply with all applicable codes, specifications, ordinances, laws, regulations, industry standards, and utility company regulations.
	B. Variations:  In case of difference between building codes, specifications, state laws, local ordinances, industry standards, and utility company regulations and the Contract Documents, the most stringent shall govern.  The Contractor shall promptly...
	C. Non-Compliance:  Should the Contractor perform any work that does not comply with the requirements of the applicable building codes, state laws, local ordinances, industry standards, and utility company regulations, the Contractor shall bear all co...
	D. Energy Code Compliance:  All projects shall select an energy code compliance path as described in the Scope and Application sections of the Minnesota Energy Code (most current edition).  All design and construction disciplines must follow the same ...

	1.06 DRAWINGS USE AND INTERPRETATION
	A. General Requirements:
	1. The Drawings are diagrammatic and indicate the general arrangement of systems and equipment, unless indicated otherwise by dimensions or Detail Drawings.  For exact locations of building elements, refer to dimensioned Architectural/Structural Drawi...
	2. Piping and Ductwork Plans are intended to show size, capacity, approximate location, direction, and general relationship of one work phase to another, but not the exact detail or arrangement.
	a. Generally, layout pipelines requiring drainage first, followed by large pipe mains, ductwork and electrical conduit.  Follow this procedure for an orderly installation but not to establish precedence of one trade over another.

	3. Equipment outlines shown on Detail Drawings or dimensions indicated anywhere on the Drawings are limiting dimensions.  Equipment exceeding approximate dimensions indicated by equipment outlines on Detail Drawings and any equipment or arrangements t...
	4. The Contractor, before roughing in any facilities or installing any equipment, shall consult all Drawings (including General, Landscape, Structural, Mechanical, Electrical, Kitchen or Laboratory Layout) and shall be informed of materials, finishes,...
	5. Discrepancies discovered before or after work has started, shall be brought to the Engineer’s attention immediately and the Engineer reserves the right to require minor changes in the work of any Contractor to eliminate such discrepancies with no c...
	a. The Plans and Specifications are complementary and what is called for in either one shall be as binding as if called for in both.
	b. Where a disagreement exists between the Plans and Specifications, the item or arrangement of better quality, greater quantity, or higher cost, shall be included in the Bid.

	6. Definitions
	a. Provide:  Under this Contract, Contractor shall furnish and install item or items specified.  Contractor shall perform all labor and furnish all materials and equipment necessary to that specified item or system will be complete and operational in ...
	b. Furnish:  Under this Contract, Contractor shall deliver to the site item(s) specified, as well as additional specialized materials and/or accessories necessary for the use and operation of item or items specified.
	c. Install:  Under this Contract, Contractor shall set in position, connect (including sub-assemblies furnished), and adjust for use.  Contractor shall furnish miscellaneous specialty items such as hangers, valves, unions, piping, sheet metal, etc., a...



	1.07 SYMBOLS AND ABBREVIATIONS
	A. General Requirements:  Refer to symbols and abbreviations on Drawings.  Other symbols are in common usage, but if uncertainty exists regarding any plan symbols or abbreviations, it shall be brought to the Engineer’s attention for clarification by A...
	1. Where the phrase "Provide" occurs, "provide" shall be construed to mean the same as "furnish and install".


	1.08 CUTTING AND PATCHING
	A. General Requirements:  Each trade shall perform all cutting and patching necessary in order to perform the work unless such work has been delegated to the General Contractor.  However, special permission shall be obtained from the Engineer before c...
	1. This Contractor is responsible for patching all holes and openings left in existing floors, walls, ceilings, and roofs where mechanical equipment, such as pipe, ductwork, and other components, have been removed unless noted otherwise on Drawings.  ...

	B. Exterior:  Pavements, sidewalks, roads, and curbs shall be cut, patched, repaired, and replaced as required to permit the installation of the work of each trade.  Such cutting, patching, repairing, and replacing shall be the responsibility of, and ...
	C. Costs:  Each trade shall bear the expense of all cutting, patching, repairing, or replacing of the work of other trades required due to that trade’s fault, error, or tardiness, or because of any damage done by that trade.
	D. Prior to any floor cutting, scan the area where the cutting will occur to coordinate with any items buried in the concrete floor or within the saw cutting diameter.

	1.09 HOLES THROUGH MASONRY AND CONCRETE
	A. General Requirements:  Each trade shall provide all holes and openings required for that trade’s work unless such holes and openings are shown to be provided on the Architectural or Structural Drawings.  Pay particular attention to openings require...
	1. Holes made in the field shall be core drilled large enough to allow all pipe insulation to continue uninterrupted. Holes in floors or exterior walls above grade shall include a steel pipe sleeve, schedule 40 or better, grouted watertight.
	a. The above method shall be employed whenever holes are made on-site, including holes required by change orders or because of omissions made inadvertently by the trade.

	2. Pipe openings in exterior walls below grade between earth areas and interior spaces shall include a steel pipe sleeve and a mechanical seal.
	a. At locations where piping penetrates the foundation wall, a mechanical pipe to wall penetration seal shall be provided.  Seals shall be modular mechanical type, consisting of interlocking synthetic rubber links shaped to continuously fill the annul...

	3. Each trade shall be responsible for providing and disposing of water used in the core drilling operation.  Such work shall be scheduled and other trades coordinated so that damage will not result from the use of water.
	4. Each trade shall be responsible for grouting air-tight any openings adjacent to the trade’s work to seal against the passage of air, smoke vapors or sound as indicated in Section 23 05 55.


	1.10 SLEEVES
	A. General Requirements:  Install pipe sleeves, schedule 40 or better, at any masonry type partitions and exterior wall penetrations, both above and below grade. Sleeves through walls to be no longer than thickness of the wall.  Floor sleeves to exten...
	1. Refer to Section 23 05 55, Penetration Sealants for HVAC Systems.

	B. Kitchen Walls:  Piping through walls shall be caulked between sleeves and piping to make it water-proof.  Plastic sleeves shall not be used.

	1.11 PAINTING
	A. General Requirements:
	1. Refer to appropriate section of Division 23 for painting requirements.
	2. Refer to the General Construction Specifications for painting and report any discrepancies to Architect/Engineer for clarification by Addenda.

	B. Pre-Painted Equipment:  Pre-painted equipment delivered to the job-site prime-painted or finish-painted shall be touched up as necessary or as directed.  When available, spray cans of the paint shall be obtained from equipment manufacturer.
	*****Note to Specifier: Coordinate painting of new ductwork or piping in an existing prefinished room with Architectural *****

	C. Mechanical Systems Painting in Unfinished Rooms (Mechanical Rooms, Boilers Rooms, Chiller Rooms, and Other Equipment Rooms):  Exposed supporting iron and steel work, bare pipe, fittings, hangers, and supports shall be wire brushed, washed with mine...

	1.12 CONTINUITY OF SERVICES
	A. General Requirements:  The building will be in use during these operations, and each trade shall schedule their work and carry it out in such a manner as to least inconvenience the occupants due to interruption of mechanical services.  Interruption...
	1. After service has been restored following an interruption, each trade shall inspect all areas affected by the interruptions and be responsible for returning all services to the same operating condition which existed prior to the interruption.
	2. Where relocations of existing equipment, and piping systems and materials is necessary in areas providing uninterruptible services, schedule the work for minimal down time during a slack period, if possible.  Assign an adequate crew to accomplish t...
	a. Locate existing piping and make connection where required or where shown on the Drawings.  Do not cut into existing services without verifying with Owner that the pipe involved is the desired service.
	b. Maintain all existing services and equipment unless otherwise shown on Drawings.
	c. Perform work that interrupts any service (this includes cutting into existing lines for new connections) at times (usually night) to cause the least interference to the normal operation of the building.  Anticipate scheduling work at periods which ...
	d. Inform the building engineering staff in advance of any shut-off that will occur and give an estimate of duration.  Only after the engineering staff is fully informed and has agreed to the schedule of shut-offs, can the work then proceed accordingly.


	B. Connections:  Contractor shall field verify and inspect existing buildings for connections to existing systems, equipment, and materials designated, on Drawings or in Specifications, to be used.
	1. Existing piping and ductwork that is disconnected and abandoned shall be removed.  All capping of piping and duct shall be done at the main.
	2. Requests for additional compensation will not be considered when such occurrence is the result of existing conditions.

	C. Verification of Conditions:
	1. On-Site Review:  Contractor shall visit site to become thoroughly acquainted with existing conditions of site and services.
	2. Existing Active Services:  When encountered in Work, Contractor shall protect, brace or support pneumatic tubing, existing active ductwork, or other services, where required, for proper execution of Work.
	a. If existing active services not indicated on Drawings are encountered, Contractor shall relocate and brace these services at no additional cost to Owner.

	3. Inactive Services:  If encountered in Work, Contractor, as appropriate, shall cap or plug inactive pipes, ducts, and temperature control wiring at no additional cost to Owner.
	4. Responsibility:  Liability for repairs or replacement of damaged or defective materials, including, but not limited to, property damage resulting from negligence or other causes, shall be the Contractor's sole responsibility until work has been acc...
	*****Note to Specifier: If project entails multiple year phasing, add the following: *****

	D. If project entails multiple summer construction, Contractor shall not install the glycol solution in the heating or cooling system until all revisions are finished.  During the interim, Contractor shall drain the chilled water system in its entiret...

	1.13 USE OF FACILITY
	A. General Requirements:  The normal use of the facility shall not be disturbed, except within the immediate construction area.  All walks, driveways, and entrances shall be kept clear and free of all Contractor's equipment, material, and debris at al...

	1.14 PREFABRICATION
	A. General Requirements:  If a Contractor elects to prefabricate piping and ductwork, Contractor is still obligated to abide by all requirements for cooperation with other trades.  Contractor shall not assume that materials will be installed first and...
	1. If changes are made by the Architect/Engineer reasonably in advance of anticipated installation, the Owner shall not be penalized with added cost because materials were prefabricated in advance.


	1.15 CLEAN-UP
	A. General Requirements:  Each trade shall periodically clear away all debris, surplus materials, and other rubbish resulting from the trade’s work or operations, leaving the job and the equipment furnished under any or all contracts in a clean condit...
	1. Remove from the building and site, scrap material, temporary building, packaging material, miscellaneous debris, and dirt on a regular schedule, or as required, and in accordance with Architect/Engineer's direction, to maintain building in a reason...
	a. Cutting oil and steel shavings shall be caught in a suitable container to ensure final finish material in building will not be marred or damaged.
	b. Upon completion of work and before final inspection, Contractor shall remove plaster, paint, rust, stickers, and shipping tags from installed equipment.
	c. Clean foreign matter from installed equipment and remove dirt and debris, in connection with work, from building.
	d. Chases and shafts shall be clean of debris and accessible.



	1.16 TESTS
	A. General Requirements:  Each trade shall test the equipment provided and/or installed under this Specification and shall demonstrate its proper operation to the Owner's operating engineer and trade shops.
	1. No equipment shall be tested or operated for any purpose until it has been fully prepared, lubricated, and properly connected and made ready for normal operation.  Any damage to equipment occasioned by improper or ill-timed operation or testing sha...
	2. Refer to section on Testing, Adjusting, and Balancing.


	1.17 SUBMITTALS
	A. Substitutions:  Written requests for substitutes of material and equipment must be submitted through a bidding contractor and received by the Engineer no later than ten (10) calendar days prior to bid opening. Requests shall be accompanied by detai...
	B. General Requirements:  Refer to Section 01 33 00 for submission requirements.
	C. Operating Characteristics:  Submittals shall list actual proposed capacities of equipment submitted.  Contractor shall indicate actual operating characteristics of proposed equipment at specified design conditions in the submittal.
	D. Review:  Review of Shop Drawings and other submittals will be general in nature and shall not be considered:
	1. As permitting any departure from Contract requirements.
	2. As relieving Contractor of responsibility for errors, including details, quantities, dimensions, and materials.
	3. Contractor is responsible for reviewing all information in Shop Drawings related to the mechanical systems.  Information includes, but is not limited to, size, dimensions, electrical power requirements, horsepower, CFM, GPM, BTU, sound, system oper...
	4. Contractor shall highlight all differences between that which is being submitted and that which was specified.

	E. Samples:  Provide samples of material or equipment proposed to be furnished, if requested.  Samples shall become the property of the Architect/Engineer and will be returned only when accompanied by a written request to do so.
	F. Record Drawings:  See requirements as indicated in Section 01 77 00.
	1. Record Drawings shall be provided in a hard copy and an electronic copy (PDF format).

	G. Compatibility of Equipment:  Contractor shall have full responsibility of component parts of the mechanical system to ensure that new equipment, integrated with existing equipment and systems, will perform and operate in accordance with requirement...
	1. Should damage be sustained to existing fixtures, materials or equipment to be reused, relocated or to remain, the same shall be replaced with new material or equipment of equal or better quality as the Architect/Engineer directs.
	2. It shall be the Contractor's responsibility to determine that changes in physical dimensions, access for maintenance, service line connections, structural supports, and vibration devices for substitute (Owner approved equal) equipment are acceptabl...
	3. Increased costs to provide additions or revisions required by acceptable manufactures not used as basis of design and substitute (Owner approved equal) manufactures shall be the sole responsibility of this Contractor.  Examples of additions or revi...
	a. Electrical Service Connections Revisions
	b. Additional Equipment
	c. Wall and Room Layout Revisions
	d. Structural Support Revisions
	e. Screen Wall Revisions
	f. HVAC Connection Revisions


	H. Submittal Review
	1. Engineer/Architect will review each submittal a maximum of two times as part of the project. If submittal is rejected twice, Contractor will be responsible for all costs associated with the Engineer/Architects time and effort spent on reviewing sub...


	1.18 REFERENCES
	A. Air Conditioning and Refrigeration Institute (ARI):
	1. ARI 435-78, Application of Central Station Air Handling Units

	B. American National Standard Institute (ANSI):
	1. ANSI B31.1, Pressure Piping - Power Piping

	C. American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. (ASHRAE)
	D. American Society of Mechanical Engineers (ASME):
	1. Boiler and Pressure Vessel Code:  Section IX, Welding and Brazing Qualifications

	E. American Society for Testing and Materials (ASTM):
	1. ASTM R84, Surface Burning Characteristics of Building Materials

	F. Air Moving and Conditioning Association (AMCA):
	1. AMCA 410-72, Recommended Safety Practices for Air Moving Devices

	G. Manufacturer's Standardization Society (MSS of the Valve and Fittings Industry, Inc.):
	1. MSS SP-58-1975, Pipe Hangers and Supports Materials, Design, and Manufacture
	2. MSS SP-69-1976, Pipe Hangers and Supports Selection and Application

	H. National Electrical Manufacturers Association (NEMA)
	I. National Fire Protection Association (NFPA):
	1. NFPA 90A, Air Conditioning and Ventilation Systems
	2. NFPA 101, Life Safety Code

	J. Sheet Metal and Air Conditioning Contractors National Association (SMACNA)
	K. Steel Tank Institute (STI)
	L. Underwriters’ Laboratories (UL)

	1.19 QUALITY ASSURANCE
	A. Qualifications:  Where equipment is specified by manufacturer, brand name or catalog number, this shall establish the standard of quality and style of the product to be provided under the Contract.
	1. Where (2) or more units of the same kind of equipment are required, they shall be products of a single manufacturer.  Mixing and matching of various manufacturers like or similar components shall not be permitted.

	B. Material and Workmanship:
	1. Provide new material and equipment, unless noted otherwise. Protect equipment and material from damage, dirt, and weather.
	2. Provide the highest quality workmanship and perform all work only by skilled mechanics. Install material and equipment in accordance with manufacturer’s recommendations, instructions and current SMACNA standards.
	3. The Engineer reserves the right to reject material or workmanship not in accordance with the specifications, before or after installation.
	4. Exposed duct system installations shall be protected from dents, scratches, and duct sealant should be applied inside of the duct.

	C. Regulatory Requirements:
	1. State Building Code (Most Current Edition)
	2. State Mechanical Code (Most Current Edition)
	3. State Fuel Gas Code (Most Current Edition)
	4. State Energy Code (Most Current Edition)
	5. National Electric Code (Most Current Edition)
	6. Local Codes and Ordinances (Most Current Edition)


	1.20 WARRANTY
	A. General Requirements:  Equipment furnished under this Contract shall have a 1-year warranty on parts and labor beginning at the date of Substantial Completion, unless a longer period is specified in the Equipment Specification Section.  Or special ...

	1.21 DEMOLITION DESCRIPTION OF WORK
	A. General Requirements:  Demolition work includes all labor, material, equipment, and services necessary and incidental to complete all the demolition and removal of mechanical work as shown on the Drawings or as required.
	1. The Drawings do not necessarily indicate all conditions, details, or work required.  Mechanical Contractor shall examine the building to determine the actual conditions and extent of the work.  Any details not clear to the Contractor shall be refer...
	2. Mechanical Contractor shall be responsible for demolition and removal of all existing superfluous mechanical systems.  No mechanical systems scheduled for demolition may be abandoned in place, but rather shall be removed and disposed off of site, u...
	3. Where removal of existing suspended ceilings to remain is required to be removed to provide access for work to be performed above the ceiling, removal and replacement of the ceiling shall be by construction trade requiring access.

	B. Hazardous Materials:  Removal of Existing Building Materials Containing Asbestos and Lead:  Refer to Sections 00 31 26.23 Asbestos-Containing Materials and Section 00 31 26.26 Lead-Containing Materials.


	PART 2 NOT USED
	PART 3 - EXECUTION
	3.01 INSTALLATION
	A. Connection to Equipment Specified:  Provide material and labor required to connect to the mechanical system of fixtures and equipment having mechanical connections and which are specified in other Sections or Divisions of the Specifications or furn...
	1. Provide piping supply connections with shut-off valves.
	2. Ductwork connections to equipment, diffusers, and appurtenances shall not be made with flexible ductwork unless a flexible connection is indicated.

	B. Floor, Wall, and Ceiling Plates:  Where uncovered exposed pipes pass through floors, walls or ceilings in finished rooms and inside casework, fit with approved type chrome plated metal plate.
	1. Plastic escutcheon plates shall not be permitted.

	C. Protection:  Storage of equipment on construction site shall be covered with polyurethane film, or other method approved by Architect/Engineer, and be kept in a clean, dry, new condition through installation.

	3.02 DEMOLITION GENERAL REQUIREMENTS
	A. General Requirements:  The demolition work shall be a phased operation and shall comply with the construction sequence schedule.  Coordinate with Building Engineer and School Principal.
	1. Mechanical Contractor shall include all temporary connections necessary to permit the Owner to occupy areas of the building during the various construction phases.
	2. Mechanical Contractor shall be responsible for coordinating the mechanical installations to prevent disruption to the Owner and to minimize the down-time.  The Architect’s and Owner's approval shall be sought prior to all cut-off of services.
	3. Mechanical Contractor shall remove existing work shown, specified or necessary for completion of work.  Owner shall have the option of retaining any or all items of material removed under this Contract.  Items or materials not retained by Owner sha...
	4. Mechanical Contractor shall verify the extent of the remodeling work and any details not clear to Contractor shall be referred to the Architect/Engineer for clarification prior to commencing demolition work.
	5. Revised installation within the remodeled areas shall be concealed unless noted otherwise.  All surface work shall be verified with the Architect.




	26 05 73.10-MPS-Electrical Power System Studies - New or Upgraded Construction-02-22-2026
	PART 1 GENERAL
	1.01 SUMMARY
	A. Scope: Provide labor, engineering, supervision and related services, required for execution of short-circuit, protective device coordination and arc flash hazard analysis studies as required for the complete performance of the Work, as shown on the...
	B. Power system studies shall be provided by a qualified Power System Study Supplier (also identified as PSSS). The Contractor shall ultimately be responsible for providing the Power System Study and shall supplement the supplier’s Work as necessary t...
	C. The scope of the power system studies shall include modeling from utility source to the overcurrent protective devices of all furnished equipment.
	1. Exception: The protective device coordination study is only required to be performed on the life safety system.

	D. Related Sections: Related sections include, but shall not be limited to, the following:
	1. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	2. Applicable general requirements for electrical Work specified within Division 26 Specification Sections apply to this Section.


	1.02 REFERENCES
	A. General, Publications: The publications listed below form a part of this Specification to the extent referenced. The publications are referred to in the text by the basic designation only. The edition/revision of the referenced publications shall b...
	1. American National Standards Institute (ANSI):
	a. ANSI C37.010, “Standard Application Guide for AC High Voltage Circuit Breakers Rated on a Symmetrical Current Basis”
	b. ANSI C37.13, “Standard for Low Voltage AC Power Circuit Breakers Used in Enclosures”
	c. ANSI C 37.41, “Standard Design Tests for High Voltage Fuses, Distribution Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches and Accessories.”
	d. ANSI C57.12.00, “Standard General Requirements for Liquid-Immersed Distribution, Power, and Regulating Transformers”

	2. Institute of Electrical and Electronics Engineers, Inc. (IEEE):
	a. IEEE 141, “Recommended Practice for Electric Power Distribution and Coordination of Industrial and Commercial Power Systems”
	b. IEEE 241, “Recommended Practice for Electric Power Systems in Commercial Buildings”
	c. IEEE 242, “Recommended Practice for Protection and Coordination of Industrial and Commercial Power Systems”
	d. IEEE 399, “Recommended Practice for Industrial and Commercial Power System Analysis”
	e. IEEE 1015, “Recommended Practice for Applying Low-Voltage Circuit Breakers Used in Industrial and Commercial Power Systems.”
	f. IEEE 1584, “Guide for Performing Arc-Flash Hazard Calculations”

	3. International Organization for Standardization (ISO)
	a. ISO 9001, “Quality Management Systems - Requirements”

	4. The National Fire Protection Association (NFPA)
	a. NFPA 70, “National Electrical Code, latest edition”
	b. NFPA 70E, “Standard for Electrical Safety in the Workplace“



	1.03 DEFINITIONS
	A. Unless specifically defined within the Contract Documents, the words or acronyms contained within this specification shall be as defined within, or by the references listed within this specification, the Contract Documents, or, if not listed by eit...
	1. PSSS: Power System Studies Supplier
	2. TCC: Time-Current Curves


	1.04 SUBMITTALS
	A. General: Submittals shall be in accordance with the requirements of Division 01 and Division 26, in addition to those specified herein.
	1. Submit sufficient information to determine compliance with the Contract Documents. Identify submittal data with the specific equipment tags and/or service descriptions to which they pertain. Submittal data shall be clearly marked to identify the sp...
	2. Deviations from the Contract Documents shall be indicated within the submittal. Each deviation shall reference the corresponding drawing or specification number, show the Contract Document requirement text and/or illustration, and shall be accompan...
	3. Submit product data on the application software, including any modules or software plug-ins used to perform the studies.
	4. Submit the name and qualifications of the Power System Studies Supplier and registered engineer(s) in charge of the studies for this Project.
	5. Initial studies shall be submitted to the Engineer prior to receiving release to furnish the electrical distribution equipment. After sufficient data is available to ensure proper selection of devices proceed with completion of the power system stu...

	B. Operation & Maintenance (O&M) manuals shall be provided in accordance with the minimum requirements specified in Division 01 and Division 26 and additional requirements specified herein.
	1. The results of the short-circuit, protective device coordination and arc flash hazard analysis studies shall be summarized in a final report. In addition to the hardcopies required by the Contract Documents provide electronic PDF files of the repor...
	a. Executive Summary including Introduction, Scope of Work and Results/Recommendations.
	b. Short-Circuit Methodology, Analysis, Results and Recommendations
	c. Short-Circuit Device Evaluation Table
	d. Protective Device Coordination Methodology, Analysis, Results and Recommendations
	e. Protective Device Settings Table
	f. Time-Current Coordination Graphs and Recommendations
	g. Arc Flash Hazard Methodology, Analysis, Results and Recommendations including the details of the incident energy and flash protection boundary calculations along with Arc Flash boundary distances, working distances, Incident Energy levels and Perso...
	h. Arc Flash Labeling section showing types of labels to be provided. Section shall contain descriptive information as well as typical label images.
	i. Power system one-line diagram shall be computer generated and clearly identify individual equipment buses, bus numbers used in the short-circuit analysis, cable and bus connections between the equipment, calculated maximum short-circuit current at ...



	1.05 QUALITY ASSURANCE
	A. Electrical power system software used for the studies shall be developed under an established quality assurance program and comply with ISO 9000 with accredited certification agency such as UL.
	B. Power System Study Supplier Qualifications:
	1. The PSSS shall have 5 years of experience in performing power system studies.
	2. The short-circuit, protective device coordination and arc flash hazard analysis studies shall be conducted under the responsible charge and approval of a registered professional engineer skilled in performing and interpreting the electrical power s...
	3. The registered professional engineer shall have a minimum of five (5) years of experience in performing power system studies. The registered professional engineer shall sign and affix their seal to the completed power system study in accordance wit...



	PART 2 PRODUCTS
	2.01 Power System StudieS
	A. Power system studies specified herein shall be provided by a single Power System Study Supplier.
	B. All power system studies shall use a robust electrical power system design and analysis software package which complies with requirements of standards and guides specified in this Section. Manual calculations are not acceptable.
	C. The Power System Study Supplier shall furnish an arc flash hazard analysis study per NFPA 70E in conjunction with the short-circuit and protective device coordination studies furnished.

	2.02 Data
	A. Contractor shall coordinate with Owner and gather all input data required for the power system studies. The power system study supplier performing the short-circuit, protective device coordination and arc flash hazard analysis studies shall furnish...
	B. Source combination shall include current and any identified future motors, and generators.
	C. Load data utilized shall include existing and proposed loads obtained from Contract Documents or provided by [Engineer][Owner][an audit provided by the Contractor].
	D. If applicable, fault contribution of existing motors shall be included in the study. The Contractor shall obtain required existing equipment data, if necessary, to satisfy the study requirements.

	2.03 Short Circuit Analysis
	A. Transformer design impedances shall be used when test impedances are not available.
	B. Short Circuit Analysis shall include the following
	1. Calculation methods and assumptions
	2. Selected base per unit quantities
	3. One-line diagram of the system being evaluated that clearly identifies individual equipment buses, bus numbers used in the short-circuit analysis, cable and bus connections between the equipment, and other information pertinent to the computer anal...
	4. The study shall include input circuit data including electric utility system characteristics, source impedance data, conductor lengths, number of conductors per phase, conductor impedance values, insulation types, transformer impedances and X/R rat...
	5. Tabulations of calculated quantities including short-circuit currents, X/R ratios, equipment short-circuit interrupting or withstand current ratings and notes regarding adequacy or inadequacy of the equipment rating.
	6. Results, conclusions, and recommendations. A comprehensive discussion section evaluating the adequacy or inadequacy of the equipment shall be provided and include recommendations as appropriate for improvements to the system.

	C. For solidly-grounded systems, provide a bolted line-to-ground fault current study for applicable buses as determined by the engineer performing the study.
	D. Protective Device Evaluation shall include:
	1. Evaluation of equipment and protective devices and comparison to short circuit ratings
	2. Evaluation of adequacy of switchgear, motor control centers, and panelboard bus bars to withstand short-circuit stresses
	3. PSSS shall notify Engineer in writing, of any circuit protective devices improperly rated for the calculated available fault current.


	2.04 Protective Device Time Current Coordination Analysis
	A. Protective device coordination time-current curves (TCC) shall be displayed on log-log scale graphs.
	B. Protective device time current coordination analysis shall include on each TCC graph, a complete title with descriptive device names.
	C. Protective device time current coordination analysis shall include device termination characteristic curves at a point reflecting maximum symmetrical or asymmetrical fault current to which the device is exposed.
	D. Protective device time current coordination analysis shall identify the device associated with each curve by manufacturer type, function, and, if applicable, tap, time delay, and instantaneous settings recommended.
	E. Protective device time current coordination analysis shall plot the following characteristics on the TCC graphs, where applicable:
	1. Electric utility’s overcurrent protective device
	2. Low voltage fuses including manufacturer’s minimum melt, total clearing, tolerance, and damage bands
	3. Low voltage equipment circuit breaker trip devices, including manufacturer’s tolerance bands
	4. Transformer full-load current, magnetizing inrush current, and ANSI through-fault protection curves
	5. Medium voltage conductor damage curves
	6. Ground fault protective devices, as applicable
	7. Pertinent motor starting characteristics and motor damage points, where applicable
	8. Pertinent generator short-circuit decrement curve and generator damage point
	9. The largest feeder circuit breaker in each motor control center and applicable panelboard.

	F. Protective device time current coordination analysis shall provide adequate time margins between device characteristics such that selective operation is provided, while providing proper protection.
	G. Protective device time current coordination analysis shall provide the following:
	1. A One-line diagram shall be provided which clearly identifies individual equipment buses, bus numbers, device identification numbers and the maximum available short-circuit current at each bus when known.
	2. Enough log-log plots shall be provided to indicate the degree of system protection and coordination by displaying the time-current characteristics of series connected overcurrent devices and other pertinent system parameters.
	3. Computer printouts shall accompany the log-log plots and will contain descriptions for each of the devices shown, settings of the adjustable devices, and device identification numbers to aid in locating the devices on the log-log plots and the syst...
	4. The study shall include a separate, tabular printout containing the recommended settings of all adjustable overcurrent protective devices, the equipment designation where the device is located, and the device number corresponding to the device on t...
	5. A discussion section which evaluates the degree of system protection and service continuity with overcurrent devices, along with recommendations as required for addressing system protection or device coordination deficiencies.
	6. PSSS shall notify Engineer in writing of any significant deficiencies in protection and/or coordination and shall provide recommendations for improvements.


	2.05 Arc Flash Hazard Analysis
	A. The arc flash hazard analysis shall be performed according to the IEEE 1584 equations that are presented in NFPA70E. The arc flash hazard analysis shall be performed in conjunction with the short-circuit analysis (Section 2.3) and the protective de...
	B. The flash protection boundary and the incident energy shall be calculated at significant locations in the electrical distribution system (switchboards, switchgear, motor-control centers, panelboards, busway and splitters) where work could be perfor...
	C. Circuits 240V or less with less than 2000 amps bolted fault current may be omitted from the computer model and shall be assumed to have an incident energy level less than 1.2 cal/cm2.
	D. Working distances shall be based on IEEE 1584. The calculated arc flash protection boundary shall be determined using those working distances.
	E. When appropriate, the short circuit calculations and the clearing times of the phase overcurrent devices shall be retrieved from the short-circuit and coordination study model. Ground overcurrent relays shall not be taken into consideration when de...
	F. The short-circuit calculations and the corresponding incident energy calculations for multiple system scenarios shall be compared and the greatest incident energy shall be uniquely reported for each equipment location in a single table. Calculation...
	G. The incident energy calculations shall consider the accumulation of energy over time when performing arc flash calculations on buses with multiple sources. Iterative calculations shall consider the changing current contributions, as the sources are...
	1. Fault contribution from induction motors shall not be considered beyond 5 cycles.

	H. When performing incident energy calculations on the line side of a main breaker (as required per above), the line side and load side contributions shall be included in the fault calculation.
	I. Mis-coordination shall be checked amongst all devices within the branch containing the immediate protective device upstream of the calculation location and the calculation shall utilize the fastest device to compute the incident energy for the corr...
	J. Arc Flash calculations shall be based on actual overcurrent protective device clearing time. A maximum clearing time of 2 seconds shall be used based on IEEE 1584 6.9.1. Where it is not physically possible to move outside of the flash protection bo...
	K. Provide the following:
	1. Results of the Arc-Flash Hazard Analysis shall be submitted in tabular form, and shall include device or bus name, bolted fault and arcing fault current levels, flash protection boundary distances, working distances, personal-protective equipment c...
	2. The Arc-Flash Hazard Analysis shall report incident energy values based on recommended device settings for equipment within the scope of the study.
	3. The Arc-Flash Hazard Analysis shall include any recommendations to reduce AFIE levels and enhance worker safety.



	PART 3 EXECUTION
	3.01 GENERAL
	A. In addition to the requirements specified herein, execution shall be in accordance with the requirements of specifications Division 26 and Drawings.
	B. Pre-Installation Conference: Prior to commencing the installation, an onsite pre-installation conference shall review the material selections, installation procedures, and coordination with other trades. Attendees shall include, but shall not be li...

	3.02 FIELD QuALiTY CONTROL
	A. The Contractor shall, through the services of a qualified field technician, adjust parameters of existing equipment per the power system studies results as agreed upon by the Engineer and Owner. The technician shall report to the Engineer any discr...

	3.03 Arc Flash Labels
	1. Power System Study Supplier shall provide a 4.0 in. x 4.0 in. thermal transfer type label of high adhesion polyester for each work location analyzed.
	2. The labels shall be designed according to the following standards:
	a. UL969 – Standard for Marking and Labeling Systems
	b. ANSI Z535.4 – Product Safety Signs and Labels
	c. NFPA 70 (National Electric Code) – Article 110.16

	3. The label shall include the following information:
	a. System Voltage
	b. Flash protection boundary
	c. Arc Flash Incident energy value (cal/cm²)
	d. Limited and Restricted Approach Boundaries
	e. Study report number and issue date

	4. Labels shall be printed by a thermal transfer type printer, with no field markings.
	5. Arc flash labels shall be for equipment as identified in the study and the respective equipment access areas per the following:
	a. Floor Standing Equipment - Labels shall be provided on the front of each individual section. Equipment requiring rear and/or side access shall have labels provided on each individual section access area. Equipment line-ups containing sections with ...
	b. Wall Mounted Equipment – Labels shall be provided on the front cover or a nearby adjacent surface, depending upon equipment configuration.
	c. General Use Safety labels shall be installed on equipment in coordination with the Arc Flash labels. The General Use Safety labels shall warn of general electrical hazards associated with shock, arc flash, and explosions, and instruct workers to tu...

	6. Label Installation: Labels shall be field installed.



	26 24 00-MPS-Switchboards and Panelboards (p 4,5)
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Section Includes:  Panelboards and Switchboards as shown in Schedule in this Section or on Drawings.

	1.02 SYSTEM DESCRIPTION
	A. Circuit Numbers:  Circuit numbers on Drawings shall be used for reference only.  Contractor shall provide panelboard circuit directories documenting actual connections in accordance with phasing of cabinet, load balance, and common neutral requirem...

	1.03 SUBMITTALS
	A. Product Data:  Submit manufacturer’s data, including specifications, installation instructions, and general recommendations for each type of panelboard required.  Include data substantiating that units meet requirements.  All panelboards shall be o...
	B. Shop Drawings:  Submit dimensioned drawings of panelboards and enclosures showing accurately scaled layouts of enclosures and required individual panelboard devices, including but not necessarily limited to, circuit breakers, fusible switches, fuse...

	1.04 QUALITY ASSURANCE
	A. Regulatory Requirements:  Construct panelboards to Underwriters‘ Laboratories standards applicable to panelboards, accessories, and enclosures, and provide UL labels.
	1. Meet requirements of NEC as applicable to installation of panelboards, cabinets, and cutout boxes.
	2. Meet requirements of NEC articles pertaining to installation of wiring and equipment in hazardous locations.
	3. Meet requirements of NEMA Standards Publication No. 250, ”Enclosures for Electrical Equipment (1000 Volts maximum)”, Publication No. 1 ”Panelboards“, and installation portion of Publication No. PB1.1, ”Instructions for Safe Installation, Operation ...



	PART 2 - PRODUCTS
	2.01 MANUFACTURERS
	A. Acceptable Manufacturers:  Subject to compliance with requirements of the Contract Documents, acceptable manufacturers are as follows:
	1. Siemens
	2. Square D


	2.02 MATERIALS
	A. General:
	1. Except as otherwise indicated, provide panelboards, enclosures, and ancillary components of types, sizes, and ratings indicated, which comply with manufacturer’s standard materials, design, and construction in accordance with published information;...
	a. Provide panelboard accessories and devices including, but not necessarily limited to, shunt trips, connectors, ground-fault protection units, and other components, for ratings and applications indicated.

	2. Existing panelboards and cabinets shall serve new and revised circuits.  Add and modify circuit breakers in existing panels as noted on Drawings.  New circuit breakers shall be of same type and manufacturer as those existing in panel in which they ...
	3. Panelboards and all components, including circuit breakers, shall be fully rated for short circuit current noted on Schedule.  Short circuit rating shall be shown on a nameplate attached to panel by manufacturer.
	4. Branch circuit panelboards shall be designed so that branch circuit connections to the main bus shall have sequence (full distributed) phasing.  Bus shall be designed as noted in Schedule and branch circuits shall be balanced on bus by Electrical C...


	2.03 ENCLOSURES
	A. General Requirements:  Provide dead front type enclosures of galvanized steel cabinet type enclosures, in sizes and NEMA types as indicated, code-gauge, minimum 16 gauge thickness for all panelboards.  Construct unit with multiple knockouts and wir...
	1. Provide ”hinged-to-box“ construction.  Panels shall have keyed access to circuit breaker handles; all panels shall be keyed alike.  [Match key of existing panels.].  Panels shall have hinged door secured with screws for access to terminals.
	2. For (2) section panelboards, each cabinet shall be identical in size, with a separate trim provided for each section.  Cabinets for (2) section panels shall allow 8 inches at lug end.
	3. No cabinets shall be less than 19 inches wide or less than 4 1/2 inches deep.

	B. Lugs:  Lugs shall be suitable for both 60 degree C and 75 degree C conductors.  Provide solderless pressure type main lug connectors approved for copper conductors.  Provide suitable lugs on neutral bus for outgoing circuits requiring neutral conne...
	C. Buses:  Buses shall be independently supported 98 percent conductivity copper or 55 percent conductivity aluminum.  Panel bus capacity shall be equal to that of attached feeder.  In 2-section panels, buses of both panels shall be full size.
	D. Gutters:  Provide oversized gutters for feed through where required.  Side gutters shall be not less than 4 inches, and end gutters not less than 5 inches.  Panels rated 400A or more shall have 8-inch gutter at lug end.  Where feed through lugs are...
	E. Circuit Breaker Panels:
	1. Circuit breakers shall be as follows:
	a. Bolted line and load terminals.
	b. Operated by a toggle type handle, and shall have a quick-make, quick-break over-center switching mechanism that is mechanically trip free from handle so that contacts cannot be held closed against short circuits and abnormal currents, with thermal ...
	c. Circuit breakers shall be listed with Underwriters‘ Laboratories, conform to applicable requirements of NEMA Standard Publication No. AB 1-1975, and meet appropriate classifications of Federal Specification W-C-375a.
	d. Breakers must be completely enclosed in molded case.  Non-interchangeable trip breakers shall have their covers sealed; interchangeable trip breakers shall have trip unit sealed to prevent tampering.  Ampere ratings shall be clearly visible.  Conta...
	e. Circuit breaker ratings and modifications shall be as indicated on Drawings.  Circuit breakers shall provide inverse time delay overload and instantaneous short circuit protection by means of a thermal magnetic element on each pole.
	f. Circuit breakers shall be not less than 3/4 inch in width per pole.  Tandem type circuit breakers are not acceptable.  Provide toggle handle lock-offs for switched circuits, mechanical equipment, emergency circuits, and circuit supplying systems.
	g. All breakers feeding heating, air conditioning, or refrigeration equipment shall have "HACR" labels.
	h. All breakers feeding main fire alarm panel and fire alarm remote power supplies shall be equipped with "Lock-Offs" to lock breakers in “ON” position.
	i. All breakers feeding high-intensity discharge lighting shall have special "HID" rating.

	2. Provide door lock flush with cover, locks common keyed, (2) keys for each panel.
	3. Provide a clear plastic covered typewritten directory of circuits mounted in a card holder attached to inside of door.

	F. Lighting Circuit Breaker Panels:
	1. Lighting panels shall be circuit breaker type with integral remote power switching system.
	2. Remote power switching system shall be as follows:
	a. Individual Control For Up To (42) Remotely Controllable Circuit Breakers
	b. (8) Dry-Contact Inputs for Connection to Either 2-Wire Maintained or 3-Wire Momentary External Control Devices
	c. Zone Creation and Control of Individual Breakers or Zones
	d. Run/Halt/Hold/All-On Operation Modes
	e. Individual and Zone Override
	f. Breaker Status Monitoring
	g. Security Access Code
	h. Expansion Port to Connect Additional Inputs via Expansion Cabinet
	i. RS232 Port to Connect to Personal Computer
	j. Non-Violable EEPROM Memory
	k. Time Clock Programming Function
	l. Internal Control System Power Supply Module
	m. Building Automation System Interface:  Open protocol interface with temperature control building automation system specified under Division 23.

	3. Provide suitable barrier to separate incoming Class 2 control circuit inputs from power and lighting circuits.
	4. Remote power switching system shall consist of a microprocessor based control module, interface module, control busses, remote control circuit breakers, power supply, and Class 2 barriers and open protocol interface module.
	5. Provide all wiring connections and programming required to connect new panel(s) to existing lighting control system.

	G. Distribution Panels:
	1. Distribution panelboards shall be fusible switch type, and shall be convertible distribution type containing modular switch and fuse units.  All connections shall be bolted.
	2. Quick-make, quick-break fusible switch (QMB or equal) type, equipped with de-ionizing grids and silver alloy butt type contacts readily visible with switch door open.  Contacts shall have over-travel to compensate for normal wear and to ensure posi...
	3. A cover interlock shall prevent opening door over fuse compartment unless switch is in ”Off“ position.  Provision shall be made to allow voiding of cover interlock for inspection.  Individual switch units shall be available in 2- and 3-pole assembl...
	4. Interiors of panels shall be factory assembled complete with circuits, devices, and other equipment and provisions as shown on Drawings, and shall be designed so that any individual breaker can be replaced without disturbing adjacent units or witho...
	5. Line terminals shall be suitable for both 60 degree C and 75 degree C conductors.
	6. Surface mounted without doors.

	H. Special Panel Requirements:
	1. Provide the following:
	a. Scheduled "Wireways" above or below panel shall consist of conduit enclosures of same size and finish as panelboards with hinged front covers.
	b. Scheduled "Double Tubs" shall have separate individualized fronts for each tub.  Panel trim boxes and trims shall be of same dimensions.
	c. Scheduled "Lock-Offs" for designated breaker handles.
	d. Where emergency stop is specified in a circuit breaker panelboard, a main circuit breaker shall be furnished.  Main circuit breaker shall have 22,000 amperes minimum short circuit rating with a shunt trip coil.
	1) Electrical Contractor shall provide a pushbutton "panic switch", mounted on exterior of panelboard front trim, connected to open main circuit breaker.  (Pushbutton shall be momentary contact type with large red mushroom button and separate red pilo...

	e. Where emergency stop is specified in a fusible panelboard, a line-side contactor for remote control of panel bus bars shall be furnished built into panel.  (Where panel is surface mounted, contactor may be mounted in a separate NEMA 1 enclosure abo...
	1) Contactors shall be ASCO No. 920 or equal of Square D, mechanically held type for 3-wire remote control.  Each contactor shall have arcing contacts to protect main contacts and shall be rated for both motor and mixed loads.  Contacts shall be rated...
	2) Electrical Contractor shall provide a pushbutton "panic switch" mounted on exterior of panelboard front trim, connected to open line-side contactor.  (Pushbutton shall be momentary contact type with large red mushroom button and separate red pilot ...

	f. Where circuit breakers are specified for remote control switching, Contractor shall provide necessary low voltage DC control voltage power supply, sized to operate all such breakers connected to same control switch at the same time.


	I. Fused Coordination Panels:
	1. Fusible Branch Circuit Panelboards shall be Eaton’s Bussmann Series Quik-Spec Coordination Panelboards type QSCP (or equal) with Low-Peak Class J or Class CF fuses.  Fuses upstream of branch circuit panelboards shall be Low-Peak fuses.
	2. Panelboards shall be UL Listed with a labeled short-circuit current rating equal to or greater than that indicated on the associated schedules or drawings.
	3. Provide Main lug only, main fused switch or main non-fused switch as indicated in the associated schedules or drawings.
	4. Branch circuits must be interchangeable with fusible switches from 15A to 100A without additional required space. Up to 6 or 12 poles of 200A branch circuits are permitted in 600A panels and accept fuses from 110A to 200A.
	5. Panelboard branch circuits shall incorporate overcurrent protection and branch-circuit rated disconnecting means into a single integrated component (1 pole, 2 pole or 3 pole) that prevents removal of the fuse while energized, provides open fuse ind...
	6. Provide Lock-on device for fire alarm circuits – Part # CCP2B-60-LOD
	7. Panelboard shall be equipped with a spare branch circuit fuse holder and spare fuses (10% of fuse for each ampacity installed in branch circuits).
	8. Panelboard shall be equipped with an integral Surge Protective Device, compliant with UL 1449 3rd Edition.


	2.04 ARC FLASH LABELS
	A. General Requirements:  Switchboards, panelboards, industrial control panels, and motor control centers shall be field marked to warn qualified persons of danger of electric arc flash.
	1. Provide personal protective equipment (PPE) warning labels that conform to NEC and OSHA standards at each switchboard and panelboard.
	a. Contact electrical utility to request available MVA at main service.
	b. Utilize installed manufacturer's overcurrent protective device types, and feeder lengths and sizes to equipment locations, to complete generation of PPE labels.



	2.05 SPARE CONDUITS
	A. General Requirements:  Provide (4) 3/4-inch empty conduits from each flush mounted panelboard to accessible ceiling space or area above panelboard for future panel connections.  Empty conduits shall be capped.
	B. Where installed in locked mechanical/electrical rooms, auxiliary gutters may be installed above and/or below panelboards to accommodate additional circuIts.


	PART 3 - EXECUTION
	3.01 INSTALLATION
	A. General Requirements:
	1. Install panelboards and enclosures where indicated, in accordance with manufacturer’s  written instructions, applicable requirements of NEC and NECA’s ”Standard of Installation“, and in compliance with recognized industry practices to ensure that p...
	2. Coordinate installation of panelboards with cable and raceway installation work.
	3. Anchor enclosures firmly to walls and structural surfaces, ensuring that they are permanently and mechanically secure.
	4. Provide type written panel directory indicating room or area numbers as furnished by Owner upon completion of installation.
	5. Feeder and branch circuit conduits shall meet cabinet squarely and shall be arranged insofar as possible to facilitate training of conductors to their respective terminals.
	6. Top of panelboard tubs shall be 6'-6" above finished floor.
	7. From each flush mounted panelboard, install (4) 3/4-inch empty conduits in addition to those required for circuits shown on Drawings.  These conduits shall terminate in accessible ceiling space for future use.  Cap ends and tag both ends with perma...
	8. Panelboards or terminal cabinets, where located adjacent to one another, shall be all of same size and tops and bottoms shall be aligned.


	3.02 IDENTIFICATION
	A. Panel Identification:  Provide black micarta plates with 1/2-inch high white cut letters stating panelboard number and voltage.  Labels shall be attached with screws.
	1. Where panelboards are in public areas, identification plates shall be inside door.
	2. Where panelboards are in mechanical spaces or in storage rooms, identification plates shall be on front exterior of panel.

	B. Circuit Identification:
	1. Circuit Breaker Panels:  Panels shall have typed circuit directories.  Do not use Drawing Room Numbers.
	a. Room numbers or names used for circuit identification shall correspond to name plates installed on room doors by General Contractor or as selected by Owner.

	2. Fused Panels with Doors:  Panels shall have typed directories of all circuits.
	3. Switchboards and Fused Panels Without Doors:  Panels shall have micarta plates with 3/8-inch high white cut letters identifying each circuit or component fastened with screws.






