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SECTION 01 07 31 

CUTTING AND PATCHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes procedural requirements for cutting and patching. 

1.2 SUBMITTALS 

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 
days before the time cutting and patching will be performed, requesting approval to 
proceed.  Include the following information: 

1. Extent:  Describe cutting and patching, show how they will be performed, and 
indicate why they cannot be avoided. 

2. Changes to In-Place Construction:  Describe anticipated results.  Include 
changes to structural elements and operating components as well as changes in 
building's appearance and other significant visual elements. 

3. Products:  List products to be used and firms or entities that will perform the 
Work. 

4. Dates:  Indicate when cutting and patching will be performed. 
5. Utility Services and Mechanical/Electrical Systems:  List services/systems that 

cutting and patching procedures will disturb or affect.  List services/systems that 
will be relocated and those that will be temporarily out of service.  Indicate how 
long services/systems will be disrupted. 

6. Structural Elements:  Where cutting and patching involve adding reinforcement to 
structural elements, submit details and engineering calculations showing 
integration of reinforcement with original structure. 

7. Engineer's Approval:  Obtain approval of cutting and patching proposal before 
cutting and patching.  Approval does not waive right to later require removal and 
replacement of unsatisfactory work. 

1.3 QUALITY ASSURANCE 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could 
change their load-carrying capacity or load-deflection ratio. 

B. Operational Elements:  Do not cut and patch operating elements and related 
components in a manner that results in reducing their capacity to perform as intended 
or that results in increased maintenance or decreased operational life or safety. 

C. Visual Requirements:  Do not cut and patch construction in a manner that results in 
visual evidence of cutting and patching.  Do not cut and patch construction exposed on 
the exterior or in occupied spaces in a manner that would, in Client's opinion, reduce 
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the building's aesthetic qualities.  Remove and replace construction that has been cut 
and patched in a visually unsatisfactory manner. 

1.4 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 
damaged during cutting and patching operations, by methods and with materials so as 
not to void existing warranties. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed 
surfaces, use materials that visually match in-place adjacent surfaces to the fullest 
extent possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when 
installed, will match the visual and functional performance of in-place materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and 
patching are to be performed. 

1. Compatibility:  Before patching, verify compatibility with and suitability of 
substrates, including compatibility with in-place finishes or primers. 

2. Proceed with installation only after unsafe or unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Temporary Support:  Provide temporary support of Work to be cut. 

B. Protection:  Protect in-place construction during cutting and patching to prevent 
damage.  Provide protection from adverse weather conditions for portions of Project 
that might be exposed during cutting and patching operations. 

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free 
passage to adjoining areas. NOT FOR BID
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D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing 
services/systems are required to be removed, relocated, or abandoned, bypass such 
services/systems before cutting to minimize interruption to occupied areas. 

3.3 PERFORMANCE 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting 
and patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or 
performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition. 

B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and 
similar operations, including excavation, using methods least likely to damage 
elements retained or adjoining construction.  If possible, review proposed procedures 
with original Installer; comply with original Installer's written recommendations. 

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

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed 
surfaces. 

3. Concrete:  Cut using a cutting machine, such as an abrasive saw or a diamond-
core drill. 

4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 
Sections where required by cutting and patching operations. 

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions 
to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit 
to prevent entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are 
complete. 

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 
operations following performance of other Work.  Patch with durable seams that are as 
invisible as possible.  Provide materials and comply with installation requirements 
specified in other Sections. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 
demonstrate integrity of installation. 

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will eliminate 
evidence of patching and refinishing. 

3. Floors and Walls:  Where walls or partitions that are removed extend one 
finished area into another, patch and repair floor and wall surfaces in the new 
space.  Provide an even surface of uniform finish, color, texture, and 
appearance.  Remove in-place floor and wall coverings and replace with new 
materials, if necessary, to achieve uniform color and appearance. 
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4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an 
even-plane surface of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores 
enclosure to a weathertight condition. 

D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  
Completely remove paint, mortar, oils, putty, and similar materials. 

END OF SECTION   
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SECTION 01 32 00  

CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the 
progress of construction during performance of the Work, including the following: 

1. Contractor's construction schedule. 
2. Daily construction reports. 
3. Field condition reports. 

1.2 DEFINITIONS 

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, 
monitoring, and controlling the construction project.  Activities included in a 
construction schedule consume time and resources. 

1. Critical Activity:  An activity on the critical path that must start and finish on the 
planned early start and finish times. 

2. Predecessor Activity:  An activity that precedes another activity in the network. 
3. Successor Activity:  An activity that follows another activity in the network. 

B. CPM:  Critical path method, which is a method of planning and scheduling a 
construction project where activities are arranged based on activity relationships.  
Network calculations determine when activities can be performed and the critical path 
of the Project. 

C. Critical Path:  The longest connected chain of interdependent activities through the 
network schedule that establishes the minimum overall Project duration and contains 
no float. 

D. Float:  The measure of leeway in starting and completing an activity. 

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, 
but is a jointly owned, expiring Project resource available to both parties as 
needed to meet schedule milestones and Contract completion date. 

1.3 INFORMATIONAL SUBMITTALS 

A. Format for Submittals:  Submit required submittals in the following format: 

1. PDF electronic file. 
NOT FOR BID
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2. Two paper copies. 

B. Start-up Network Diagram:  Of size required to display entire network for entire 
construction period.  Show logic ties for activities. 

C. Contractor's Construction Schedule:  Initial schedule, of size required to display entire 
schedule for entire construction period. 

1. Submit a working electronic copy of schedule, using software indicated, and 
labeled to comply with requirements for submittals.  Include type of schedule 
(initial or updated) and date on label. 

D. CPM Reports:  Concurrent with CPM schedule, submit each of the following reports.  
Format for each activity in reports shall contain activity number, activity description, 
original duration, remaining duration, early start date, early finish date, late start date, 
late finish date, and total float in calendar days. 

1. Activity Report:  List of all activities sorted by activity number and then early start 
date, or actual start date if known. 

2. Logic Report:  List of preceding and succeeding activities for all activities, sorted 
in ascending order by activity number and then early start date, or actual start 
date if known. 

3. Total Float Report:  List of all activities sorted in ascending order of total float. 
4. Earnings Report:  Compilation of Contractor's total earnings from the Notice to 

Proceed until most recent Application for Payment. 

E. Daily Construction Reports:  Submit at weekly intervals. 

F. Field Condition Reports:  Submit at time of discovery of differing conditions. 

1.4 COORDINATION 

A. Coordinate preparation and processing of schedules and reports with performance of 
construction activities and with scheduling and reporting of separate contractors. 

B. Coordinate Contractor's construction schedule with the schedule of values, list of 
subcontracts, submittal schedule, progress reports, payment requests, and other 
required schedules and reports. 

1. Secure time commitments for performing critical elements of the Work from 
entities involved. 

2. Coordinate each construction activity in the network with other activities and 
schedule them in proper sequence. NOT FOR BID
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PART 2 - PRODUCTS 

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date 
of final completion. 

1. Contract completion date shall not be changed by submission of a schedule that 
shows an early completion date, unless specifically authorized by Change Order. 

B. Activities:  Treat each story or separate area as a separate numbered activity for each 
principal element of the Work.  Comply with the following: 

1. Activity Duration:  Define activities so no activity is longer than 20 days, unless 
specifically allowed by Engineer. 

2. Procurement Activities:  Include procurement process activities for the following 
long lead items and major items, requiring a cycle of more than 60 days, as 
separate activities in schedule.  Procurement cycle activities include, but are not 
limited to, submittals, approvals, purchasing, fabrication, and delivery. 

a. Substations. 
b. Transformers. 

3. Submittal Review Time:  Include review and resubmittal times indicated in 
Division 1 Section "Submittal Procedures" in schedule.  Coordinate submittal 
review times in Contractor's construction schedule with submittal schedule. 

4. Startup and Testing Time:  Include not less than 15 days for startup and testing. 
5. Substantial Completion:  Indicate completion in advance of date established for 

Substantial Completion, and allow time for Engineer’s administrative procedures 
necessary for certification of Substantial Completion. 

6. Punch List and Final Completion:  Include not more than 30 days for punch list 
and final completion. 

C. Constraints:  Include constraints and work restrictions indicated in the Contract 
Documents and as follows in schedule, and show how the sequence of the Work is 
affected. 

1. Phasing:  Arrange list of activities on schedule by phase. 
2. Work under More Than One Contract:  Include a separate activity for each 

contract. 
3. Work by Owner:  Include a separate activity for each portion of the Work 

performed by Owner. 
4. Work Restrictions:  Show the effect of the following items on the schedule: 

a. Coordination with existing construction. 
b. Limitations of continued occupancies. 
c. Uninterruptible services. 
d. Partial occupancy before Substantial Completion. 
e. Use of premises restrictions. 
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f. Provisions for future construction. 
g. Seasonal variations. 
h. Environmental control. 

5. Work Stages:  Indicate important stages of construction for each major portion of 
the Work. 

D. Milestones:  Include milestones indicated in the Contract Documents in schedule, 
including, but not limited to, the Notice to Proceed, Substantial Completion, and final 
completion 

E. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to 
occur or commence prior to submittal of next schedule update.  Summarize the 
following issues: 

1. Unresolved issues. 
2. Unanswered RFIs. 
3. Rejected or unreturned submittals. 
4. Notations on returned submittals. 

F. Recovery Schedule:  When periodic update indicates the Work is 14 or more calendar 
days behind the current approved schedule, submit a separate recovery schedule 
indicating means by which Contractor intends to regain compliance with the schedule. 

G. Computer Scheduling Software:  Prepare schedules using current version of a program 
that has been developed specifically to manage construction schedules. 

1. Utilize Microsoft Project, for Windows XP operating system. 

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt-
chart-type, Contractor's construction schedule within 30 days of date established for 
the Notice to Proceed. 

B. Preparation:  Indicate each significant construction activity separately.  Identify first 
workday of each week with a continuous vertical line. 

1. For construction activities that require three months or longer to complete, 
indicate an estimated completion percentage in 10 percent increments within 
time bar. 

2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE) 

A. General:  Prepare network diagrams using AON (activity-on-node) format. 

B. Start-up Network Diagram:  Submit diagram within 14 days of date established for the 
Notice to Proceed.  Outline significant construction activities for the first 90 days of NOT FOR BID
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construction.  Include skeleton diagram for the remainder of the Work and a cash 
requirement prediction based on indicated activities. 

C. CPM Schedule:  Prepare Contractor's construction schedule using a cost- and 
resource-loaded, time-scaled CPM network analysis diagram for the Work. 

1. Develop network diagram in sufficient time to submit CPM schedule so it can be 
accepted for use no later than 60 days after date established for the Notice to 
Proceed. 

a. Failure to include any work item required for performance of this Contract 
shall not excuse Contractor from completing all work within applicable 
completion dates, regardless of Engineer's approval of the schedule. 

2. Establish procedures for monitoring and updating CPM schedule and for 
reporting progress.  Coordinate procedures with progress meeting and payment 
request dates. 

3. Use "one workday" as the unit of time for individual activities.  Indicate 
nonworking days and holidays incorporated into the schedule in order to 
correlate with Contract Time. 

D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the 
Work.  Using the start-up network diagram, prepare a skeleton network to identify 
probable critical paths. 

1. Activities:  Indicate the estimated time duration, sequence requirements, and 
relationship of each activity in relation to other activities.  Include estimated time 
frames for the following activities: 

a. Preparation and processing of submittals. 
b. Mobilization and demobilization. 
c. Purchase of materials. 
d. Delivery. 
e. Fabrication. 
f. Utility interruptions. 
g. Installation. 
h. Work by Owner that may affect or be affected by Contractor's activities. 
i. Testing. 
j. Punch list and final completion. 
k. Activities occurring following final completion. 

2. Critical Path Activities:  Identify critical path activities, including those for interim 
completion dates.  Scheduled start and completion dates shall be consistent with 
Contract milestone dates. 

3. Processing:  Process data to produce output data on a computer-drawn, time-
scaled network.  Revise data, reorganize activity sequences, and reproduce as 
often as necessary to produce the CPM schedule within the limitations of the 
Contract Time. 

4. Format:  Mark the critical path.  Locate the critical path near center of network; 
locate paths with most float near the edges. 
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a. Subnetworks on separate sheets are permissible for activities clearly off 
the critical path. 

E. Contract Modifications:  For each proposed contract modification and concurrent with 
its submission, prepare a time-impact analysis using a network fragment to 
demonstrate the effect of the proposed change on the overall project schedule. 

F. Initial Issue of Schedule:  Prepare initial network diagram from a sorted activity list 
indicating straight "early start-total float."  Identify critical activities.  Prepare tabulated 
reports showing the following: 

1. Contractor or subcontractor and the Work or activity. 
2. Description of activity. 
3. Principal events of activity. 
4. Immediate preceding and succeeding activities. 
5. Early and late start dates. 
6. Early and late finish dates. 
7. Activity duration in workdays. 
8. Total float or slack time. 
9. Average size of workforce. 
10. Dollar value of activity (coordinated with the schedule of values). 

G. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated 
reports showing the following: 

1. Identification of activities that have changed. 
2. Changes in early and late start dates. 
3. Changes in early and late finish dates. 
4. Changes in activity durations in workdays. 
5. Changes in the critical path. 
6. Changes in total float or slack time. 
7. Changes in the Contract Time. 

2.4 REPORTS 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 
information concerning events at Project site: 

1. List of subcontractors at Project site. 
2. List of separate contractors at Project site. 
3. Approximate count of personnel at Project site. 
4. Equipment at Project site. 
5. Material deliveries. 
6. High and low temperatures and general weather conditions, including presence 

of rain or snow. 
7. Accidents. 
8. Meetings and significant decisions. 
9. Unusual events. 
10. Stoppages, delays, shortages, and losses. 
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11. Meter readings and similar recordings. 
12. Emergency procedures. 
13. Orders and requests of authorities having jurisdiction. 
14. Change Orders received and implemented. 
15. Construction Change Directives received and implemented. 
16. Services connected and disconnected. 
17. Equipment or system tests and startups. 
18. Partial completions and occupancies. 
19. Substantial Completions authorized. 

B. Field Condition Reports:  Immediately on discovery of a difference between field 
conditions and the Contract Documents, prepare and submit a detailed report.  Submit 
with a Request for Information.  Include a detailed description of the differing 
conditions, together with recommendations for changing the Contract Documents. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to 
reflect actual construction progress and activities.  Issue schedule one week before 
each regularly scheduled progress meeting. 

1. Revise schedule immediately after each meeting or other activity where revisions 
have been recognized or made.  Issue updated schedule concurrently with the 
report of each such meeting. 

2. Include a report with updated schedule that indicates every change, including, 
but not limited to, changes in logic, durations, actual starts and finishes, and 
activity durations. 

3. As the Work progresses, indicate final completion percentage for each activity. 

B. Distribution:  Distribute copies of approved schedule to Engineer, Owner, separate 
contractors, testing and inspecting agencies, and other parties identified by Contractor 
with a need-to-know schedule responsibility. 

1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and 

post in the same locations.  Delete parties from distribution when they have 
completed their assigned portion of the Work and are no longer involved in 
performance of construction activities. 

END OF SECTION 
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SECTION 01 33 00 

 SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for submitting Shop 
Drawings, Product Data, Samples, and other miscellaneous submittals. 

1.2 DEFINITIONS 

A. Action Submittals:  Written and graphic information that requires Engineer’s responsive 
action. 

B. Informational Submittals:  Written information that does not require Engineer's 
approval.  Submittals may be rejected for not complying with requirements. 

1.3 SUBMITTAL PROCEDURES 

A. Coordination:  Coordinate preparation and processing of submittals with performance 
of construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related parts of the 
Work so processing will not be delayed because of need to review submittals 
concurrently for coordination. 

a. Engineer reserves the right to withhold action on a submittal requiring 
coordination with other submittals until related submittals are received. 

B. Processing Time:  Allow enough time for submittal review, including time for 
resubmittals, as follows.  Time for review shall commence on Engineer's receipt of 
submittal. 

1. Initial Review:  Allow 7 days for initial review of each submittal.  Allow additional 
time if processing must be delayed to permit coordination with subsequent 
submittals.  Architect will advise Contractor when a submittal being processed 
must be delayed for coordination. 

2. If intermediate submittal is necessary, process it in same manner as initial 
submittal. 

3. Allow 7 days for processing each resubmittal. 
4. No extension of the Contract Time will be authorized because of failure to 

transmit submittals enough in advance of the Work to permit processing. 

C. Identification:  Place a permanent label or title block on each submittal for identification. 
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1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space approximately on label or beside title block to record 

Contractor's review and approval markings and action taken by Engineer. 
3. Include the following information on label for processing and recording action 

taken: 

a. Project name. 
b. Date. 
c. Name and address of Engineer. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 
h. Unique identifier, including revision number. 
i. Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Other necessary identification. 

D. Deviations:  Highlight, encircle, or otherwise identify deviations from the Contract 
Documents on submittals. 

E. Additional Copies:  Unless additional copies are required for final submittal, and unless 
Engineer observes noncompliance with provisions of the Contract Documents, initial 
submittal may serve as final submittal. 

F. Transmittal:  Package each submittal individually and appropriately for transmittal and 
handling.  Transmit each submittal using a transmittal form.  Engineer will return 
submittals, without review received from sources other than Contractor. 

1. Include Contractor's certification stating that information submitted complies with 
requirements of the Contract Documents. 

G. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, 
suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary 
for performance of construction activities.  Show distribution on transmittal forms. 

H. Use for Construction:  Use only final submittals with mark indicating action taken by 
Engineer in connection with construction. 

I. Contractor shall transmit all submittals at one time. Partial submittals transmitted at 
separate times may be returned without review by the Engineer. 

PART 2 - PRODUCTS 

2.1 ACTION SUBMITTALS 

A. General:  Prepare and submit Action Submittals required by individual Specification 
Sections. 
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1. Number of Copies:  Submit 6 copies of each submittal, unless otherwise 
indicated.  Engineer will return two copies.  Mark up and retain one returned copy 
as a Project Record Document. 

B. Product Data:  Collect information into a single submittal for each element of 
construction and type of product or equipment. 

1. If information must be specially prepared for submittal because standard printed 
data are not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are 
applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's written recommendations. 
b. Manufacturer's product specifications. 
c. Manufacturer's installation instructions. 
d. Manufacturer's catalog cuts. 
e. Wiring diagrams showing factory-installed wiring. 
f. Printed performance curves. 
g. Operational range diagrams. 
h. Compliance with recognized trade association standards. 
i. Compliance with recognized testing agency standards. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do 
not base Shop Drawings on reproductions of the Contract Documents or standard 
printed data. 

1. Preparation:  Include the following information, as applicable: 

a. Dimensions. 
b. Identification of products. 
c. Fabrication and installation drawings. 
d. Roughing-in and setting diagrams. 
e. Wiring diagrams showing field-installed wiring, including power, signal, and 

control wiring. 
f. Shopwork manufacturing instructions. 
g. Templates and patterns. 
h. Schedules. 
i. Notation of coordination requirements. 
j. Notation of dimensions established by field measurement. 

2. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed 
wiring. 

3. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit 
Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 42 
inches. 
 
 
 NOT FOR BID



ISD Radio Site Security Upgrade    SUBMITTAL PROCEDURES  
 01 33 00 - 4 

2.2 INFORMATIONAL SUBMITTALS 

A. General:  Prepare and submit Informational Submittals required by other Specification 
Sections. 

1. Number of Copies:  Submit 6 copies of each submittal, unless otherwise 
indicated.  Architect will not return copies. 

2. Certificates and Certifications:  Provide a notarized statement that includes 
signature of entity responsible for preparing certification.  Certificates and 
certifications shall be signed by an officer or other individual authorized to sign 
documents on behalf of that entity. 

3. Test and Inspection Reports 

B. Contractor's Construction Schedule 

C. Qualification Data:  Prepare written information that demonstrates capabilities and 
experience of firm or person.  Include lists of completed projects with project names 
and addresses, names and addresses of architects and owners, and other information 
specified. 

D. Welding Certificates:  Prepare written certification that welding procedures and 
personnel comply with requirements.  Submit record of Welding Procedure 
Specification (WPS) and Procedure Qualification Record (PQR) on AWS forms.  
Include names of firms and personnel certified. 

E. Maintenance Data:  Prepare written and graphic instructions and procedures for 
operation and normal maintenance of products and equipment.   

F. Design Data:  Prepare written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and 
calculations.  Include list of assumptions and other performance and design criteria and 
a summary of loads.  Include load diagrams if applicable.  Provide name and version of 
software, if any, used for calculations.  Include page numbers. 

G. Manufacturer's Instructions:  Prepare written or published information that documents 
manufacturer's recommendations, guidelines, and procedures for installing or operating 
a product or equipment.  Include name of product and name, address, and telephone 
number of manufacturer. 

H. Manufacturer's Field Reports:  Prepare written information documenting factory-
authorized service representative's tests and inspections. 

I. Insurance Certificates and Bonds:  Prepare written information indicating current status 
of insurance or bonding coverage.  Include name of entity covered by insurance or 
bond, limits of coverage, amounts of deductibles, if any, and term of the coverage. 
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PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Review each submittal and check for compliance with the Contract Documents.  Note 
corrections and field dimensions.  Mark with approval stamp before submitting to 
Engineer. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include 
Project name and location, submittal number, Specification Section title and number, 
name of reviewer, date of Contractor's approval, and statement certifying that submittal 
has been reviewed, checked, and approved for compliance with the Contract 
Documents. 

3.2 ENGINEER'S ACTION 

A. General:  Engineer will not review submittals that do not bear Contractor's approval 
stamp and will return them without action. 

B. Action Submittals:  Engineer will review each submittal, make marks to indicate 
corrections or modifications required, and return it.  Engineer will stamp each submittal 
with an action stamp and will mark stamp appropriately to indicate action taken. 

C. Informational Submittals:  Engineer will review each submittal and will not return it, or 
will reject and return it if it does not comply with requirements.  Engineer will forward 
each submittal to appropriate party. 

D. Submittals not required by the Contract Documents will not be reviewed and may be 
discarded. 

E. Incomplete or partial submittals may be returned without review by the Engineer. 

END OF SECTION   
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SECTION 01 60 00 

PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products 
for use in Project; product delivery, storage, and handling; manufacturers' standard 
warranties on products; special warranties; and comparable products. 

1.2 DEFINITIONS 

A. Products:  Items obtained for incorporating into the Work, whether purchased for 
Project or taken from previously purchased stock.  The term "product" includes the 
terms "material," "equipment," "system," and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, including 
make or model number or other designation shown or listed in manufacturer's 
published product literature, that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another 
project or facility.  Products salvaged or recycled from other projects are not 
considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through 
submittal process to have the indicated qualities related to type, function, 
dimension, in-service performance, physical properties, appearance, and other 
characteristics that equal or exceed those of specified product. 

B. Basis-of-Design Product Specification:  A specification in which a specific 
manufacturer's product is named and accompanied by the words "basis-of-design 
product," including make or model number or other designation, to establish the 
significant qualities related to type, function, dimension, in-service performance, 
physical properties, appearance, and other characteristics for purposes of evaluating 
comparable products of additional manufacturers named in the specification. 

1.3 ACTION SUBMITTALS 

A. Comparable Product Requests:  Submit request for consideration of each comparable 
product.  Identify product or fabrication or installation method to be replaced.  Include 
Specification Section number and title and Drawing numbers and titles. 

1. Engineers Action:  If necessary, Engineer will request additional information or 
documentation for evaluation within one week of receipt of a comparable product 
request.  Engineer will notify Contractor of approval or rejection of proposed 
comparable product request within 15 days of receipt of request, or seven days 
of receipt of additional information or documentation, whichever is later. 

NOT FOR BID



ISD Radio Site Security Upgrade  PRODUCT REQUIREMENTS  
 01 60 00- 2 

a. Form of Approval:  As specified in Division 1 Section "Submittal 
Procedures." 

b. Use product specified if Architect does not issue a decision on use of a 
comparable product request within time allocated. 

B. Basis-of-Design Product Specification Submittal:  Comply with requirements in 
Division 1 Section "Submittal Procedures." Show compliance with requirements. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, select product compatible with products previously 
selected, even if previously selected products were also options. 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent 
damage, deterioration, and loss, including theft and vandalism.  Comply with 
manufacturer's written instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for 
items that are flammable, hazardous, easily damaged, or sensitive to 
deterioration, theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's 
original sealed container or other packaging system, complete with labels and 
instructions for handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract 
Documents and to determine that products are undamaged and properly 
protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of 
units. 

2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a 

weathertight enclosure above ground, with ventilation adequate to prevent 
condensation. 

4. Store foam plastic from exposure to sunlight, except to extent necessary for 
period of installation and concealment. 

5. Comply with product manufacturer's written instructions for temperature, 
humidity, ventilation, and weather-protection requirements for storage. 

6. Protect stored products from damage and liquids from freezing. NOT FOR BID
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1.6 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, 
other warranties required by the Contract Documents.  Manufacturer's disclaimers and 
limitations on product warranties do not relieve Contractor of obligations under 
requirements of the Contract Documents. 

1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer 
for a particular product and specifically endorsed by manufacturer to Owner. 

2. Special Warranty:  Written warranty required by the Contract Documents to 
provide specific rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information 
and properly executed. 

2. Specified Form:  When specified forms are included with the Specifications, 
prepare a written document using indicated form properly executed. 

3. Refer to Divisions 1 through 26. Sections for specific content requirements and 
particular requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 1 Section "Closeout 
Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract 
Documents, are undamaged and, unless otherwise indicated, are new at time of 
installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other 
items needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard 
options are specified, provide standard products of types that have been 
produced and used successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in 
conflict with requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Engineer will make 
selection. 

5. Descriptive, performance, and reference standard requirements in the 
Specifications establish salient characteristics of products. 

B. Product Selection Procedures: 

1. Product:  Where Specifications name a single manufacturer and product, provide 
the named product that complies with requirements.   
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2. Manufacturer/Source:  Where Specifications name a single manufacturer or 
source, provide a product by the named manufacturer or equal product that 
complies with requirements. Products listed are based on the design package 
and products of equal or better will be considered as required by the County.  

3. Products: 

a. Restricted List:  Where Specifications include a list of names of both 
manufacturers and products, provide one of the products listed that 
complies with requirements. As a minimum standard. 

b. Nonrestricted List:  Where Specifications include a list of names of both 
available manufacturers and products, provide one of the products listed, 
or an unnamed product, that complies with requirements.  Comply with 
requirements in "Comparable Products" Article for consideration of an 
unnamed product. 

4. Manufacturers: 

a. Restricted List:  Where Specifications include a list of manufacturers' 
names, provide a product by one of the manufacturers listed that complies 
with requirements.  Comparable products or substitutions will be 
considered where submitted products meet or exceed products indicated 
on the drawings and as listed in these specifications. Products of equal or 
better products will be considered by the County. 

b. Nonrestricted List:  Where Specifications include a list of available 
manufacturers, provide a product by one of the manufacturers listed, or a 
product by an unnamed manufacturer, that complies with requirements.  
Comply with requirements in "Comparable Products" Article for 
consideration of an unnamed manufacturer's product. 

5. Basis-of-Design Product:  Where Specifications name a product, or refer to a 
product indicated on Drawings, and include a list of manufacturers, provide the 
specified or indicated product or a comparable product by one of the other 
named manufacturers.  Drawings and Specifications indicate sizes, profiles, 
dimensions, and other characteristics that are based on the product named.  
Comply with requirements in "Comparable Products" Article for consideration of 
an unnamed product by one of the other named manufacturers. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration:  Engineer will consider Contractor's request for 
comparable product when the following conditions are satisfied.  If the following 
conditions are not satisfied, the Owner may return requests without action, except to 
record noncompliance with these requirements: 

1. Evidence that the proposed product does not require revisions to the Contract 
Documents, that it is consistent with the Contract Documents and will produce 
the indicated results, and that it is compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those 
named in the Specifications.  Significant qualities include attributes such as 
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performance, weight, size, durability, visual effect, and specific features and 
requirements indicated. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners, if requested. 
5. Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION   
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SECTION 01 77 00 

CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following: 

1. Inspection procedures. 
2. Project Record Documents. 
3. Operation and maintenance manuals. 
4. Warranties. 
5. Instruction of Owner's personnel. 
6. Final cleaning. 

1.2 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of 
Substantial Completion, complete the following.  List items below that are incomplete in 
request. 

1. Prepare a list of items to be completed and corrected (punch list), the value of 
items on the list, and reasons why the Work is not complete. 

2. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance service 

agreements, final certifications, and similar documents. 
4. Obtain and submit releases permitting Owner unrestricted use of the Work and 

access to services and utilities.  Include occupancy permits, operating 
certificates, and similar releases. 

5. Prepare and submit Project Record Documents, operation and maintenance 
manuals, Final Completion construction photographs, damage or settlement 
surveys, property surveys, and similar final record information. 

6. Deliver tools, spare parts, extra materials, and similar items to location 
designated by Owner.  Label with manufacturer's name and model number 
where applicable. 

7. Complete startup testing of systems. 
8. Submit test/adjust/balance records. 
9. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
10. Submit changeover information related to Owner's occupancy, use, operation, 

and maintenance. 
11. Complete final cleaning requirements, including touchup painting. 
12. Touch up and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 
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B. Inspection:  Submit a written request for inspection for Substantial Completion.  On 
receipt of request, Architect will either proceed with inspection or notify Contractor of 
unfulfilled requirements.  Architect will prepare the Certificate of Substantial Completion 
after inspection or will notify Contractor of items, either on Contractor's list or additional 
items identified by Architect, that must be completed or corrected before certificate will 
be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for Final 
Completion. 

1.3 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining date of 
Final Completion, complete the following: 

 
1. Submit certified copy of Engineer's Substantial Completion inspection list of items 

to be completed or corrected (punch list), endorsed and dated by Engineer.  The 
certified copy of the list shall state that each item has been completed or 
otherwise resolved for acceptance. 

2. Submit evidence of final, continuing insurance coverage complying with 
insurance requirements. 

3. Submit pest-control final inspection report and warranty. 
4. Instruct Owner's personnel in operation, adjustment, and maintenance of 

products, equipment, and systems. 

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will prepare a final Certificate for Payment after inspection or 
will notify Contractor of construction that must be completed or corrected before 
certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected. 

1.4 PROJECT RECORD DOCUMENTS 

A. General:  Do not use Project Record Documents for construction purposes.  Protect 
Project Record Documents from deterioration and loss.  Provide access to Project 
Record Documents for Architect's reference during normal working hours. 

B. Record Drawings:  Maintain and submit one set of blue- or black-line white prints of 
Contract Drawings and Shop Drawings. 

1. Mark Record Prints to show the actual installation where installation varies from 
that shown originally.  Require individual or entity who obtained record data, 
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whether individual or entity is Installer, subcontractor, or similar entity, to prepare 
the marked-up Record Prints. 

a. Give particular attention to information on concealed elements that cannot 
be readily identified and recorded later. 

b. Record data as soon as possible after obtaining it.  Record and check the 
markup before enclosing concealed installations. 

2. Mark record sets with erasable, red-colored pencil.  Use other colors to 
distinguish between changes for different categories of the Work at the same 
location. 

3. Note Construction Change Directive numbers, Change Order numbers, alternate 
numbers, and similar identification where applicable. 

4. Identify and date each Record Drawing; include the designation "PROJECT 
RECORD DRAWING" in a prominent location.  Organize into manageable sets; 
bind each set with durable paper cover sheets.  Include identification on cover 
sheets. 

C. Record Specifications:  Submit one copy of Project's Specifications, including addenda 
and contract modifications.  Mark copy to indicate the actual product installation where 
installation varies from that indicated in Specifications, addenda, and contract 
modifications. 

1. Give particular attention to information on concealed products and installations 
that cannot be readily identified and recorded later. 

2. Mark copy with the proprietary name and model number of products, materials, 
and equipment furnished, including substitutions and product options selected. 

3. Note related Change Orders and Record Drawings, where applicable. 

D. Miscellaneous Record Submittals:  Assemble miscellaneous records required by other 
Specification Sections for miscellaneous record keeping and submittal in connection 
with actual performance of the Work.  Bind or file miscellaneous records and identify 
each, ready for continued use and reference. 

1.5 OPERATION AND MAINTENANCE MANUALS 

A. Assemble a complete set of operation and maintenance data indicating the operation 
and maintenance of each system, subsystem, and piece of equipment not part of a 
system.  Include operation and maintenance data required in individual Specification 
Sections and as follows: 

1. Operation Data:  Include emergency instructions and procedures, system and 
equipment descriptions, operating procedures, and sequence of operations. 

2. Maintenance Data:  Include manufacturer's information, list of spare parts, 
maintenance procedures, maintenance and service schedules for preventive and 
routine maintenance, and copies of warranties and bonds. 

B. Organize operation and maintenance manuals into suitable sets of manageable size.  
Bind and index data in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in 
thickness necessary to accommodate contents, with pocket inside the covers to 
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receive folded oversized sheets.  Identify each binder on front and spine with the 
printed title "OPERATION AND MAINTENANCE MANUAL," Project name, and subject 
matter of contents. 

1.6 WARRANTIES 

A. Submittal Time:  Submit written warranties on request of Architect for designated 
portions of the Work where commencement of warranties other than date of 
Substantial Completion is indicated. 

B. Organize warranty documents into an orderly sequence based on the table of contents 
of the Project Manual. 

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf 
binders, thickness as necessary to accommodate contents, and sized to receive 
8-1/2-by-11-inch paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate 
warranty.  Mark tab to identify the product or installation.  Provide a typed 
description of the product or installation, including the name of the product and 
the name, address, and telephone number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 

C. Provide additional copies of each warranty to include in operation and maintenance 
manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer 
or fabricator of the surface to be cleaned.  Do not use cleaning agents that are 
potentially hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 DEMONSTRATION AND TRAINING 

A. Instruction:  Instruct Owner's personnel to adjust, operate, and maintain systems, 
subsystems, and equipment not part of a system. 

1. Provide instructors experienced in operation and maintenance procedures. 
2. Provide instruction at mutually agreed-on times.  For equipment that requires 

seasonal operation, provide similar instruction at the start of each season. 
3. Schedule training with Owner with at least 7 days' advance notice. 
4. Coordinate instructors, including providing notification of dates, times, length of 

instruction, and course content. 
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B. Program Structure:  Develop an instruction program that includes individual training 
modules for each system and equipment not part of a system, as required by individual 
Specification Sections.  For each training module, develop a learning objective and 
teaching outline. 

1. Include instruction for system design and operational philosophy, review of 
documentation, operations, adjustments, troubleshooting, maintenance, and 
repair. 

3.2 FINAL CLEANING 

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to 
comply with local laws and ordinances and Federal and local environmental and 
antipollution regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  
Clean each surface or unit to condition expected in an average commercial building 
cleaning and maintenance program.  Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for 
certification of Substantial Completion for entire Project or for a portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction 
activities, including landscape development areas, of rubbish, waste 
material, litter, and other foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, 
and other foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-
textured surface. 

d. Remove tools, construction equipment, machinery, and surplus material 
from Project site. 

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 
condition, free of stains, films, and similar foreign substances.  Avoid 
disturbing natural weathering of exterior surfaces.  Remove debris and 
surface dust from limited access spaces, including roofs, plenums, shafts, 
trenches, equipment vaults, manholes, attics, and similar spaces. 

f. Sweep concrete floors broom-clean in unoccupied spaces. 
g. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 

shampoo if visible soil or stains remain. 
h. Touch up and otherwise repair and restore marred, exposed finishes and 

surfaces.  Replace finishes and surfaces that cannot be satisfactorily 
repaired or restored or that already show evidence of repair or restoration. 

1) Do not paint over "UL" and similar labels, including mechanical and 
electrical nameplates. 

i. Wipe surfaces of mechanical and electrical equipment, and similar 
equipment.  Remove excess lubrication, paint and mortar droppings, and 
other foreign substances. 

j. Replace parts subject to unusual operating conditions. 
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k. Leave Project clean and ready for occupancy. 

C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury 
debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or 
dangerous materials into drainage systems.  Remove waste materials from Project site 
and dispose of lawfully. 

END OF SECTION   
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SECTION 01 78 23 

OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for preparing 
operation and maintenance manuals, including the following 

 
1. Operation manuals for systems, subsystems, and equipment. 
2. Maintenance manuals for the care and maintenance of systems and equipment. 

1.2 SUBMITTALS 

A. Manual:  Submit 6 of each manual in final form at least 7 days before final inspection.  
Engineer will return copy with comments within 7 days after final inspection. 

1. Correct or modify each manual to comply with Architect's comments.  Submit 6 
copies of each corrected manual within 7 days of receipt of Engineer's 
comments. 

PART 2 - PRODUCTS 

2.1 MANUALS, GENERAL 

A. Organization:  Unless otherwise indicated, organize each manual into a separate 
section for each system and subsystem, and a separate section for each piece of 
equipment not part of a system.  Each manual shall contain a title page, table of 
contents, and manual contents. 

B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following 
information: 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name, address, and telephone number of Contractor. 
6. Name and address of Engineer. 
7. Cross-reference to related systems in other operation and maintenance manuals. NOT FOR BID
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C. Table of Contents:  List each product included in manual, identified by product name, 
indexed to content of volume, and cross-referenced to Specification Section number in 
Project Manual. 

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents 
alphabetically by system, subsystem, and equipment.  If possible, assemble 
instructions for subsystems, equipment, and components of one system into a single 
binder. 

1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with 
clear plastic sleeve on spine to hold label describing contents and with pockets 
inside covers to hold folded oversize sheets. 

a. Identify each binder on front and spine, with printed title "OPERATION 
AND MAINTENANCE MANUAL," Project title or name, and subject matter 
of contents.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark 
each tab to indicate contents.  Include typed list of products and major 
components of equipment included in the section on each divider, cross-
referenced to Specification Section number and title of Project Manual. 

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose 
diagnostic software diskettes for computerized electronic equipment. 

4. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with 
text. 

a. If oversize drawings are necessary, fold drawings to same size as text 
pages and use as foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings in 
labeled envelopes and bind envelopes in rear of manual.  At appropriate 
locations in manual, insert typewritten pages indicating drawing titles, 
descriptions of contents, and drawing locations. 

2.2 OPERATION MANUALS 

A. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and equipment descriptions, operating standards, 
operating procedures, operating logs, wiring and control diagrams, and license 
requirements. 

B. Descriptions:  Include the following: 

1. Product name and model number. 
2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
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7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures:  Include startup, break-in, and control procedures; stopping and 
normal shutdown instructions; routine, normal, seasonal, and weekend operating 
instructions; and required sequences for electric or electronic systems. 

D. Systems and Equipment Controls:  Describe sequence of operation, and diagram 
controls as installed. 

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required 
for identification. 

2.3 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL 

A. Content:  For each system, subsystem, and piece of equipment not part of a system, 
include source information, manufacturers' maintenance documentation, maintenance 
procedures, maintenance and service schedules, spare parts list and source 
information, maintenance service contracts, and warranty and bond information, as 
described below. 

B. Source Information:  List each system, subsystem, and piece of equipment included in 
the manual, identified by product name and arranged to match manual's table of 
contents.  For each product, list name, address, and telephone number of Installer or 
supplier and maintenance service agent, and cross-reference Specification Section 
number and title in Project Manual. 

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 
documentation including maintenance instructions, drawings and diagrams for 
maintenance, nomenclature of parts and components, and recommended spare parts 
for each component part or piece of equipment. 

D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting 
guide, disassembly instructions, and adjusting instructions that detail essential 
maintenance procedures. 

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list 
of required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, 
with parts identified and cross-referenced to manufacturers' maintenance 
documentation and local sources of maintenance materials and related services. 

G. Maintenance Service Contracts:  Include copies of maintenance agreements with 
name and telephone number of service agent. NOT FOR BID
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H. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds. 

PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Emergency Manual:  Assemble a complete set of emergency information indicating 
procedures for use by emergency personnel and by Owner's operating personnel for 
types of emergencies indicated. 

B. Product Maintenance Manual:  Assemble a complete set of maintenance data 
indicating care and maintenance of each product, material, and finish incorporated into 
the Work. 

C. Operation and Maintenance Manuals:  Assemble a complete set of operation and 
maintenance data indicating operation and maintenance of each system, subsystem, 
and piece of equipment not part of a system. 

D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, 
include only sheets pertinent to product or component installed.  Mark each sheet to 
identify each product or component incorporated into the Work.  If data include more 
than one item in tabular format, identify each item using appropriate references from 
the Contract Documents.  Identify data applicable to the Work and delete references to 
information not applicable. 

E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate 
relationship of component parts of equipment and systems and to illustrate control 
sequence and flow diagrams.  Coordinate these drawings with information contained in 
Record Drawings to ensure correct illustration of completed installation. 

1. Do not use original Project Record Documents as part of operation and 
maintenance manuals. 

F. Comply with Division 1 Section "Closeout Procedures" for the schedule for submitting 
operation and maintenance documentation. 

END OF SECTION   
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SECTION 01 78 39 

PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for Project Record 
Documents, including the following: 

1. Record Drawings. 
2. Record Product Data. 

1.2 SUBMITTALS 

A. Record Drawings:  Comply with the following: 

1. Number of Copies:  Submit 6 of marked-up Record Prints. 
2. Number of Copies:  Submit copies of Record Drawings as follows: 

a. Initial Submittal:  Submit one set of plots from corrected Record CAD 
Drawings and one set of marked-up Record Prints.  Engineer will initial and 
date each plot and mark whether general scope of changes, additional 
information recorded, and quality of drafting are acceptable.  Engineer will 
return plots and prints for organizing into sets, printing, binding, and final 
submittal. 

b. Final Submittal:  Submit 6 sets of marked-up Record Prints, and the 
following: 

1) Record Transparencies:  One set. 
2) Record CAD Drawing Files and Plots:  6 each. 

PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record Prints:  Maintain one set of black-line white prints of the Contract Drawings and 
Shop Drawings. 

1. Preparation:  Mark Record Prints to show the actual installation where installation 
varies from that shown originally.  Require individual or entity who obtained 
record data, whether individual or entity is Installer, subcontractor, or similar 
entity, to prepare marked-up Record Prints. 

a. Give particular attention to information on concealed elements that would 
be difficult to identify or measure and record later. 
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b. Record data as soon as possible after obtaining it.  Record and check the 
markup before enclosing concealed installations. 

2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of 
showing actual physical conditions, completely and accurately.  If Shop Drawings 
are marked, show cross-reference on the Contract Drawings. 

3. Mark record sets with erasable, red-colored pencil.  Use other colors to 
distinguish between changes for different categories of the Work at same 
location. 

4. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable. 

B. Format:  Identify and date each Record Drawing; include the designation "PROJECT 
RECORD DRAWING" in a prominent location. 

1. Record Prints:  Organize Record Prints and newly prepared Record Drawings 
into manageable sets.  Bind each set with durable paper cover sheets.  Include 
identification on cover sheets. 

2. Record Transparencies:  Organize into unbound sets matching Record Prints.  
Place transparencies in durable tube-type drawing containers with end caps.  
Mark end cap of each container with identification.  If container does not include 
complete set, identify Drawings included. 

3. Record CAD Drawings:  Organize CAD information into separate electronic files 
that correspond to each sheet of the Contract Drawings.  Name each file with the 
sheet identification.  Include identification in each CAD file. 

4. Identification:  As follows: 

a. Project name. 
b. Date. 
c. Designation "PROJECT RECORD DRAWINGS." 
d. Name of Engineer. 
e. Name of Contractor. 

PART 3 - EXECUTION 

3.1 RECORDING AND MAINTENANCE 

A. Recording:  Maintain one copy of each submittal during construction period for Project 
Record Document purposes.  Post changes and modifications to Project Record 
Documents as they occur; do not wait until end of Project. 

B. Maintenance of Record Documents and Samples:  Store Record Documents and 
Samples in the field office apart from the Contract Documents used for construction.  
Do not use Project Record Documents for construction purposes.  Maintain Record 
Documents in good order and in clean, dry, legible condition, protected from 
deterioration and loss.  Provide access to Project Record Documents for Owners 
reference during normal working hours. 

END OF SECTION   
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SECTION 01 79 00 

DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for instructing Owner's 
personnel, including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 
2. Training in operation and maintenance of systems, subsystems, and equipment. 
3. Demonstration and training video recordings. 

1.2 INFORMATIONAL SUBMITTALS 

A. Instruction Program:  Submit outline of instructional program for demonstration and 
training, including a list of training modules and a schedule of proposed dates, times, 
length of instruction time, and instructors' names for each training module.  Include 
learning objective and outline for each training module. 

1. Indicate proposed training modules utilizing manufacturer-produced 
demonstration and training video recordings for systems, equipment, and 
products in lieu of video recording of live instructional module. 

1.3 CLOSEOUT SUBMITTALS 

A. Demonstration and Training Video Recordings:  Submit two copies within seven days 
of end of each training module. 

1. At completion of training, submit complete training manual(s) for Owner's use. 

1.4 QUALITY ASSURANCE 

A. Facilitator Qualifications:  A firm or individual experienced in training or educating 
maintenance personnel in a training program similar in content and extent to that 
indicated for this Project, and whose work has resulted in training or education with a 
record of successful learning performance. 

1.5 COORDINATION 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required 
to minimize disrupting Owner's operations. 
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B. Coordinate content of training modules with content of approved emergency, operation, 
and maintenance manuals.  Do not submit instruction program until operation and 
maintenance data has been reviewed and approved by Architect. 

PART 2 - PRODUCTS 

2.1 INSTRUCTION PROGRAM 

A. Program Structure:  Develop an instruction program that includes individual training 
modules for each system and for equipment not part of a system, as required by 
individual Specification Sections. 

B. Training Modules:  Develop a learning objective and teaching outline for each module.  
Include a description of specific skills and knowledge that participant is expected to 
master.  For each module, include instruction for the following as applicable to the 
system, equipment, or component: 

1. Basis of System Design, Operational Requirements, and Criteria:  Include the 
following: 

a. System, subsystem, and equipment descriptions. 
b. Performance and design criteria if Contractor is delegated design 

responsibility. 
c. Operating standards. 
d. Regulatory requirements. 
e. Equipment function. 
f. Operating characteristics. 
g. Limiting conditions. 
h. Performance curves. 

2. Documentation:  Review the following items in detail: 

a. Emergency manuals. 
b. Operations manuals. 
c. Maintenance manuals. 
d. Project record documents. 
e. Identification systems. 
f. Warranties and bonds. 
g. Maintenance service agreements and similar continuing commitments. 

3. Emergencies:  Include the following, as applicable: 

a. Instructions on meaning of warnings, trouble indications, and error 
messages. 

b. Instructions on stopping. 
c. Shutdown instructions for each type of emergency. 
d. Operating instructions for conditions outside of normal operating limits. 
e. Sequences for electric or electronic systems. 
f. Special operating instructions and procedures. 
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4. Operations:  Include the following, as applicable: 

a. Startup procedures. 
b. Equipment or system break-in procedures. 
c. Routine and normal operating instructions. 
d. Regulation and control procedures. 
e. Control sequences. 
f. Safety procedures. 
g. Instructions on stopping. 
h. Normal shutdown instructions. 
i. Operating procedures for emergencies. 
j. Operating procedures for system, subsystem, or equipment failure. 
k. Seasonal and weekend operating instructions. 
l. Required sequences for electric or electronic systems. 
m. Special operating instructions and procedures. 

5. Adjustments:  Include the following: 

a. Alignments. 
b. Checking adjustments. 
c. Noise and vibration adjustments. 
d. Economy and efficiency adjustments. 

6. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 
b. Test and inspection procedures. 

7. Maintenance:  Include the following: 

a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Procedures for routine cleaning 
e. Procedures for preventive maintenance. 
f. Procedures for routine maintenance. 
g. Instruction on use of special tools. 

8. Repairs:  Include the following: 

a. Diagnosis instructions. 
b. Repair instructions. 
c. Disassembly; component removal, repair, and replacement; and 

reassembly instructions. 
d. Instructions for identifying parts and components. 
e. Review of spare parts needed for operation and maintenance. NOT FOR BID
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Assemble educational materials necessary for instruction, including documentation and 
training module.  Assemble training modules into a training manual organized in 
coordination with requirements in Division 1. 

3.2 INSTRUCTION 

A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training 
modules, to coordinate instructors, and to coordinate between Contractor and Owner 
for number of participants, instruction times, and location. 

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and 
maintain systems, subsystems, and equipment not part of a system. 

1. Owner will furnish an instructor to describe Owner's operational philosophy. 
2. Owner will furnish Contractor with names and positions of participants. 

C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that 
requires seasonal operation, provide similar instruction at start of each season. 

1. Schedule training with Owner with at least seven days' advance notice. 

D. Evaluation:  At conclusion of each training module, assess and document each 
participant's mastery of module by use of a demonstration performance-based test. 

3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

A. General:  Engage a qualified commercial videographer to record demonstration and 
training video recordings.  Record each training module separately.  Include classroom 
instructions and demonstrations, board diagrams, and other visual aids, but not student 
practice. 

1. At beginning of each training module, record each chart containing learning 
objective and lesson outline. 

B. Video Recording Format:  Provide high-quality color video recordings with menu 
navigation in format acceptable to Engineer. 

C. Narration:  Describe scenes on video recording by video recording is recorded.  Include 
description of items being viewed. 

D. Pre-Produced Video Recordings:  Provide video recordings used as a component of 
training modules in same format as recordings of live training. 

END OF SECTION   
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SECTION 26 0010  
BASIC ELECTRICAL REQUIREMENTS 

PART 1 - GENERAL 

1.01 SCOPE 

A. This section supplements all sections of this division and shall apply to all phases of work hereinafter specified, 
shown on the drawings, or required to provide a complete installation of electrical systems for the Project.  The 
work required under this division is not limited to the electrical specifications and drawings. Refer to all bid 
documents including Civil, Architectural, Structural, and Mechanical documents which may designate Work to be 
accomplished.  The intent of the Specifications is to provide a complete and operable electrical system, which 
shall include all documents that are a part of the entire Project Contract. 

1. Work included:  Furnish all labor, material, tools, equipment, facilities, transportation, skilled 
supervision necessary for, and incidental to, performing operations in connection with furnishing, 
delivery, and installation of the work in this division complete as shown or noted on the Drawings 
and specified herein. 

B. Related Work Specified Elsewhere: 

1. Refer to all sections in the general contract conditions, Contract Requirements and Division 1, 
General Requirements. 

C. Work Installed but Furnished by Others: 

1. The electrical work includes the installation or connection of certain materials and equipment 
furnished by others. Verify installation details.  Foundations for apparatus and equipment will be 
furnished by others unless otherwise noted or detailed. 

1.02 GENERAL REQUIREMENTS 

A. Guarantee See General Conditions: 

1. Except as may be specified under other Sections in the specification, guarantee equipment 
furnished under the specifications for a period of one year, except for equipment required to have a 
longer guarantee period, from date of final completion. Guarantee all work against defective 
workmanship, material, and improper installation.  Upon notification of failure, correct deficiency 
immediately and without additional cost to the Owner. 

2. Standard warranty of manufacturer shall apply for replacement of parts after expiration of the 
above period.  Manufacturer shall furnish replacement parts to the Owner or his service agency as 
approved.  Furnish to the Owner, through the Architect, printed manufacturer's warranties complete 
with material included and expiration dates, upon completion of project.  Conform to Division 01. 

B. Equipment Safety:  All electrical materials and equipment shall be new and shall be listed by Underwriter's 
Laboratories and bear their label, or listed and certified by a nationally recognized testing authority where UL 
does not have an approval.  Custom made equipment must have complete test data submitted by the 
manufacturer attesting to its safety. 

C. Codes and Regulations: 
NOT FOR BID
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1. Design, manufacturer, testing and method of installation of all apparatus and materials furnished 
under the requirements of these specifications shall conform to the latest publications or standard 
rules of the following: 

a. Institute of Electrical and Electronic Engineers - IEEE 

b. National Electrical Manufacturers' Association - NEMA 

c. Underwriters' Laboratories, Inc. - UL 

d. National Fire Protection Association - NFPA 

e. American Society for Testing and Materials - ASTM 

f. American National Standards Institute - ANSI 

g. California Electrical Code - CEC, Title 24, Part 3 

h. California Code of Regulations, Title 8, Subchapter 5 

i. California Building Code-CBC, Title 24 Parts 1 &2 

j. State & Municipal Codes in Force in the Specific Project Area 

k. Occupational Safety & Health Administration - OSHA 

l. California State Fire Marshal 

m. California Fire Code- CFC, Title 24 Part 9 

n. National Electrical Testing Association - NETA 

2. The term "Code", when used within the specifications, shall refer to the Publications, Standards, 
ordinances and codes, listed above.  In the case where the codes have different levels of 
requirements the most stringent rules shall apply. 

D. Requirements of Regulatory Agencies: 

1. Codes, Permits, and Fees:  Where the Contract Documents exceed minimum requirements, the 
Contract Documents take precedence.  Where code conflicts occur, the most stringent shall apply. 
The most stringent condition shall be as interpreted by the Engineer. 

a. Comply with all requirements for permits, licenses, fees and Code.  Permits, licenses, 
fees, inspections and arrangements required for the Contractor at his expense shall 
obtain the Work, unless otherwise specified. 

b. Comply with the requirements of the applicable utility companies serving the 
Project.  Make all arrangements with the utility companies for proper coordination of the 
Work. 

E. Shop Drawings: 

1. See Division 01 for additional requirements. 
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2. Time Schedules for Submission and Ordering:  The Contractor shall prepare, review and 
coordinate his schedule of submissions carefully, determining the necessary lead time for 
preparing, submitting, checking, ordering and delivery of materials and equipment for timely 
arrival.  The Contractor shall be responsible for conformance with the overall construction 
schedule. 

3. Submittals will be checked for general compliance with specifications only.  The Contractor shall be 
responsible for deviations from the drawings or specifications and for errors or omissions of any 
sort in submittals. 

4. Submit a complete list of materials and equipment proposed for the job, including manufacturers 
names and catalog numbers. 

5. Shop drawings shall be submitted in completed groups of materials (i.e., lighting fixtures or 
switchgear). The Contractor shall add and sign the following paragraph on equipment and 
materials submitted for review. "It is hereby certified that the (equipment) (material) shown and 
marked in this submittal is that proposed to be incorporated into the project; is in compliance with 
the Contract Drawings and specifications and can be installed in the allocated spaces".  Failure to 
add the above written statement for compliance will result in return of submittals without review. 

a. Bind catalog cuts, plate numbers, descriptive bulletins and drawings, 11" x 17" (275 mm 
x 435 mm) or smaller, in sets with covers neatly showing titles. 

b. The Contractor shall verify dimensions of equipment and be satisfied as to Code 
compliance for fit prior to submitting shop drawings for approval. 

c. Where current limiting devices are specified, submit technical data to substantiate 
adequate protection of equipment cascaded downstream.  Submittals shall not be 
reviewed unless supporting calculations and data are submitted therewith. 

d. Include complete catalog information such as construction, ratings, insulation systems, 
as applicable. 

e. For any material specified to meet UL or trade standards, furnish the manufacturers or 
vendor's certification that the material furnished for the work does in fact equal or exceed 
such specifications. 

f. Reference listings to the specifications' Sections and Article to which each is applicable. 

g. Equipment Floor Plans:  After approval of material is secured prepare a floor plan of each 
electrical and communication equipment space, room or yard, drawn to scale at 1/2 inch 
equals 1 foot and submit for approval in the same manner as for shop drawings. The 
layout drawings shall be exact scale. 

6. Contractor shall prepare coordinated drawings when required by Division 01 or where noted 
otherwise. 

F. Interpretations:  The Contractor through the Architect must make Requests for interpretations of drawings and 
specifications.  Any such requests made by equipment manufacturers or suppliers will be referred to the 
Contractor. 

G. Standard of Quality 
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1. The contract Drawings and Specifications establish the “MINIMUM STANDARD OF QUALITY” 
each product and/or system must meet to be considered acceptable. Products of other 
manufactures will be considered if the product and/or system meet or exceed the “MINIMUM 
STANDARD OF QUALITY” established by this Contract Document. 

2. Items for similar application shall be of the same manufacturer. 

3. The label of listing by UL shall appear on all materials and equipment for which standards have 
been established by the agency. 

4. Where codes as listed in Section General Requirement Section of the Specifications that establish 
label or approved requirements, furnish all materials and equipment with either the required labels 
affixed or the necessary written approval. 

5. Provide the type and quantity of electrical materials and equipment necessary to complete Work 
and all systems in operation, tested and ready for use. 

6. Provide and install all incidental items that belong to the Work described and which are required for 
complete systems. 

7. All switchboards, distribution boards, panel boards and circuit breakers shall be of the same 
manufacturer. 

8. All wiring devices such as switches and receptacles shall be of the same manufacturer. 

H. Substitutions: Refer to Division 01 

I. Submit comprehensive material list, shop drawings and complete technical data for the following equipment and 
materials: 

1. General Requirements: 

a. Main service and distribution switchboards. 

b. Panelboards. 

c. Conduits 

d. Conductors, include all selected insulation types. 

e. Fuses 

f. Disconnect switches and Starters. 

g. Pullboxes, manholes and handholes. 

h. Standard lighting fixtures, specially fabricated fixtures, ballasts and lamps, with samples 
and sample of standard finish available (where requested). 

i. Control devices, standard and special receptacles, switches, outlets and finish device 
plates. 

j. Cabinets for signal and telephone system, special terminals and cabinets. Include all 
cabinet dimensions. 
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k. Fire alarm system. 

l. Transformers 

J. Record Drawings:  Refer to Division 01, Contract Closeout. 

K. Work Responsibilities: 

1. The drawings indicate diagrammatically the desired locations or arrangement of conduit runs, 
outlets, junction boxes and equipment and are to be followed.  Execute the work so as to secure 
the best possible installation in the available space and to overcome local difficulties due to space 
limitations.  The Contractor is responsible for the correct placing of his work.  Where conflicts occur 
in plans and/or specifications, the most stringent application shall apply and shall be part of the 
base bid. 

2. Locations shown on architectural plan or on wall elevations shall take precedence over electrical 
plan locations, but where a major conflict is evident, notify the Architect. 

3. In the event minor changes in the indicated locations or arrangement are necessary due to 
developed conditions in the building construction or rearrangement of furnishings or equipment or 
due to interference with other trades, such changes shall be made without extra cost. 

4. Verify dimensions and the correct location of Owner-Furnished equipment before proceeding with 
the roughing-in of connections. 

5. All scaled and figured dimensions are approximate of typical equipment of the class 
indicated.  Before proceeding with work carefully check and verify dimensions and sizes with the 
drawings to see that the furnished equipment will fit into the spaces provided without violation of 
applicable Codes. 

6. Should any changes to the work indicated on the drawings or described in the specifications be 
necessary in order to comply with the above requirements, notify the Architect. 

7. Contractor shall be responsible for coordination of coordinated drawings when required by the 
Architect. 

8. Replace or repair, without additional compensation any work which does not comply with or which 
is installed in violation of any of these requirements. 

L. Installation General:  For special requirements, refer to specific equipment under these requirements. 

1. Unless otherwise specified elsewhere in the specifications, do all excavating necessary for the 
proper installation of the electrical work. 

2. Locations of Openings:  Locate chases, shafts and openings required for the installation of the 
electrical work during framing of the structure.  Do any additional cutting and patching required. 
Cutting or drilling in any structural member is prohibited without approval of the Architect.  Furnish 
all access panels to make all boxes, connections and devices accessible as required by CEC. 

3. Location of Sleeves:  Where conduits pass through concrete walls, suspended slabs or metal deck 
floors, install sleeves of adequate size to permit installation of conduit.  Sleeves shall be installed 
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prior to pouring of concrete and shall have ends flush with the wall or extend 2 inches above floor 
surfaces.  Verify locations. 

4. Wherever conduit extends through roof, install flashings in accordance with drawings and details. 

5. Contractor shall be responsible for cutting and patching which may be required for the proper 
installation of the electrical work. 

6. Protect work, materials and equipment and provide adequate and proper storage facilities during 
the progress of the work.  Storage outdoors shall be weather protected and shall include space 
heaters to prevent condensation.  Provide for the safety and good condition of all work until final 
acceptance of the work.    Replace all damaged or defective work, materials and equipment before 
requesting final acceptance. 

7. Conduit and Equipment to be Installed:  Clean thoroughly to remove plaster, spattered paint, 
cement and dirt on both exterior and interior. All underground conduits shall be mandrelled prior to 
pulling wire. 

8. Conduit and Equipment to be Painted:  Clean conduit exposed to view in completed structure by 
removing plaster and dirt.  Remove grease, oil and similar material from conduit and equipment by 
wiping with clean rags and suitable solvents in preparation for paint. 

9. Items with Factory Finish:  Remove cement, plaster, grease and oil, and leave surfaces, including 
cracks and corners, clean and polished.  Touch up scratched or bare spots to match finish. 

10. Site Cleaning:  Remove from site all packing cartons, scrap materials and other rubbish on a 
weekly basis. Vacuum out all cabinets, switchgear and panels and junction boxes prior to pulling 
any conductors. 

11. Electrical equipment and materials exposed to public and in finished areas shall be finish-painted 
after installation in accordance with the Painting Section.  All exposed screw-type fasteners, 
exterior, or interior in restrooms, shall be vandal-resistant spanner type; include tool. 

M. Excavation, Cutting and Patching: 

1. Excavating, trenching and backfilling required for the work of this Division in accordance with the 
applicable requirements of Division 2.  Excavating and backfilling connected with electrical work, 
repaving cuts and providing and maintaining protective measures for the electrical work excavation 
required by the governing authorities having jurisdiction shall be performed as a part of the work of 
this Division. 

2. Verify openings indicated on the drawings.  Provide all cutting, patching and reinforcement of the 
construction of the building as required to install electrical work. 

N. Tests 

1. Equipment and systems for which the National Electrical Testing Association (NETA) has an 
approved or recommended procedure, shall be tested in accordance with that procedure.  Test 
values shall equal values recommended by NETA.  Copies of test reports shall be submitted as 
required under shop drawing submittals. NOT FOR BID
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2. Resistance to ground tests shall be accomplished by a qualified independent testing firm to 
measure resistance to ground at grounding electrodes.  Make tests before slabs or affected areas 
are poured in order that corrective measures, if required, may be taken.  Submit a report showing 
the results of these measurements.  If the resistances exceed values specified elsewhere or NETA 
test procedure recommendations, perform corrective measures required to reduce resistance to 
acceptable values. 

3. Prior to energizing any motor, measure the service voltage for phase balance and report if 
unbalance exceeds 1% from mean. 

4. Measure the three-phase voltage at no load and at maximum load conditions and submit to the 
engineer a report showing the results of these measurements. 

5. Upon completion of the work and adjustment of all equipment, conduct an operating test. Conduct 
the test in the presence of an authorized representative of the Owner's 
Representative.  Demonstrate system and equipment to operate in accordance with requirements 
of the Contract Documents and to be free from electrical and mechanical defects.  Provide systems 
free from short circuits and grounds and show an insulation resistance between phase conductors 
and ground not less than the requirements of the governing electric code.  Test circuits for proper 
neutral connection. 

6. Complete tests prior to final inspection of project, including corrective work based on the results of 
the tests. 

7. Perform special tests on systems and equipment as specified herein using personnel qualified to 
perform such tests. 

O. Protection:  Protect finish parts of the materials and equipment against damage during the progress of the work 
and until final completion and acceptance.  Cover materials and equipment in storage and during construction in 
such a manner that no finished surfaces will be damaged or marred.  Keep moving parts clean, dry and 
lubricated. 

P. Cleaning Up: 

1. Upon completion of the work and at various time during the progress of the work, remove from the 
building all surplus materials, rubbish and debris resulting from the work of this Division. 

2. Thoroughly clean switchgear including busses, apparatus, exposed conduit, metal work including 
the exterior and interior, and accessories for the work of this Division, of cement, plaster and other 
deleterious materials; remove grease and oil spots with cleaning solvent; carefully wipe surfaces 
and scrape cracks and corners clean. 

3. Thoroughly polish chromium or plated work.  Remove dirt and stains from lighting fixtures. 

4. Leave the entire installation in a clean condition. 

Q. Completion: 

1. The work will not be reviewed for final acceptance until operating and maintenance data, 
manufacturer's literature, panel directories and nameplates specified herein have been approved 
and properly posted or installed and final cleaning of equipment and premises has been 
completed. 
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2. When the installation is complete and adjustments have been made, operate the system for a 
period of one week, during which time demonstrate that systems are completed and operating in 
conformance with the specifications. 

R. Operating and Maintenance Data:  Submit complete and at one time, prior to acceptance of the installation, 4 
copies of manufacturer's instructions for operation and maintenance of electrical equipment, including 
replacement parts lists.  As specified in Division 01 

S. Inspection and Acceptance Procedures:  The Architect will submit observation reports periodically during the 
construction phase detailing Contract deficiencies.  The Contractor is responsible for making corrections 
immediately.  Notice of Completion of the project will not be made until all items have been corrected. 

T. Final Completion of Electrical Systems: 

1. Prior to Final Completion of operating electrical systems, the Contractor shall: 

a. Provide materials of the type and quality specified and as necessary for proper operation, 
tested and ready for use. 

b. Furnish the required Operating and Maintenance Data/Manuals. 

c. Clean up of the project pertaining to this Division of the work. 

d. After installation has been completed and adjustments made, operate the system for a 
period of one week, during which time, demonstrate to the Architect that systems are 
complete and operating in conformance with Contract Documents. 

e. Conduct tests required and as specified in this Division and submit test reports and 
corrective actions taken. 

f. Submission of warranties and guarantees. 

2. Final Completion of Work Shall be Contingent On: 

a. Contractor replacing defective materials and workmanship. 

b. Upon completion of work and adjustments made, Contractor shall conduct an operating 
test for each system for approval at such time as Architect directs.  Conduct test in 
presence of authorized representative of Architect and demonstrate that systems and 
equipment do operate in accordance with requirements of the Contract Documents and 
are free from electrical and mechanical defects. 

c. Contractor shall provide the necessary training programs and instructions to the Owner's 
representative.  Number of hours shall be a minimum of four (4) hours for each system or 
days as required under separate Sections of these Specifications.  Complete operation 
and maintenance manuals shall be provided at least two (2) weeks prior to training. 

d. Submit copies of manufacturer's instructions and maintenance of electrical equipment 
including replacement parts lists. Each set shall include one set of shop drawings of 
equipment installed. 

U. Submittals for Change Orders:  When changes are made during the construction phase, deletions and additions 
shall be presented in a manner that will indicate the cost of each item of material and corresponding labor. 
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Markup shall be then added in accordance with the requirements of the General Conditions as modified by the 
Supplementary Conditions. 

V. The Contractor at a time convenient to the Owner shall provide instruction to the Owner's operating personnel in 
the proper operation and maintenance of all equipment and systems.  The instructors shall have received factory 
training and shall be thoroughly familiar with the equipment installed. The operating personnel shall receive the 
number of days instruction as indicated in other sections. 

1.03 PROJECT RECORD DOCUMENTS 

A. Record Drawings:  CAD:  Use a computer aided drafting (CAD) system in the preparation of record drawings for 
this Project.  Acceptable CAD systems shall be capable of producing files in AutoCAD Version 2004 compatible 
DWG or DXF format.  Owner's consultant will furnish CAD backgrounds for use by the Contractor after 
construction is 85% complete except where prohibited by Contract. 

B. Record Set During the Work:  At site, maintain at least one set of Drawings as a Field Record Set.  Also 
maintain at least one copy of all Addenda, Modifications, approved submittals, correspondence, and transmittals 
at site.  Keep Drawings and data in good order and readily available to Architect and Owner. 

C. Changes:  Clearly and correctly mark Record Drawings to show changes made during the construction process 
at the time the changed work is installed.  No such changes shall be made in the work unless authorized by the 
Architect. 

D. Final Record Drawings: Conform to Division 01 requirements. 

E. Preparation of Final Record Drawings:  Contractor shall transfer recorded changes in the work indicated on the 
Field Record Set to the record set.  Changes shall be neatly and clearly drawn and noted by skilled draftsmen, 
and shown technically correct. 

F. Approval:  Prior to Architect's inspection for Substantial Completion, submit the Final Record Drawings to the 
Architect for review, and make such revisions as may be necessary for Final Record Drawings to be a true, 
complete, and accurate record of the work. 

G. Manuals:  Obtain data from the various manufacturers and submit instruction, operation, and maintenance 
manuals as required and to the extent required under other Sections. 

H. At all times when the work is in progress, maintain at the workplace, fabrication shop or Project Site as applies, 
a complete separate, clean, undamaged set of the latest stamped, actioned submittals.  As work progresses, 
maintain records of "as installed" conditions on this set in suitable ink or chemical fluid.  Update the set 
daily.  After successful completion of Project Site testing specified herein, and after completion of Punch List 
corrections, copy all records of "as installed" conditions on to originals. 

I. Quantity: 

1. Review sets:As for Shop and Field Drawings. 

2. Record set:Refer to Division 01. 

J. Content: All drawings required under "Field and Shop Drawings".  Show "as installed" condition.  Where room 
designations according to Project permanent signage differ from construction designations in the Contract 
Documents, show both designations. 

NOT FOR BID
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K. Warranty Certificates: Comply with Division 01. 

 

END OF SECTION 

NOT FOR BID
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SECTION 26 0519  
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Single conductor building wire. 

B. Wiring connectors. 

C. Electrical tape. 

D. Heat shrink tubing. 

E. Wire pulling lubricant. 

F. Cable ties. 

1.02 RELATED REQUIREMENTS 

A. Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements. 

1.03 REFERENCE STANDARDS 

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013 (Reapproved 2018). 

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or 
Soft 2011 (Reapproved 2017). 

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical Purposes 2010, 
with Editorial Revision (2020). 

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper Conductors for 
Subsequent Insulation 2004 (Reapproved 2020). 

E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic Pressure-Sensitive 
Electrical Insulating Tape 2017. 

F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically Insulating Rubber 
Tapes 2013. 

G. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

H. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy 2009. 

I. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems 2017. 

  NOT FOR BID
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J. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All 
Applicable Amendments and Supplements. 

K. UL 44 - Thermoset-Insulated Wires and Cables Current Edition, Including All Revisions. 

L. UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All Revisions. 

M. UL 486A-486B - Wire Connectors Current Edition, Including All Revisions. 

N. UL 486C - Splicing Wire Connectors Current Edition, Including All Revisions. 

O. UL 486D - Sealed Wire Connector Systems Current Edition, Including All Revisions. 

P. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape Current Edition, Including All Revisions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other sections 
with the actual conductors to be installed, including adjustments for conductor sizes increased for 
voltage drop. 

2. Coordinate with electrical equipment installed under other sections to provide terminations suitable 
for use with the conductors to be installed. 

3. Notify Architect of any conflicts with or deviations from Contract Documents.  Obtain direction 
before proceeding with work. 

1.05 SUBMITTALS 

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors and cables, 
including detailed information on materials, construction, ratings, listings, and available sizes, configurations, 
and stranding. 

B. Project Record Documents:  Record actual installed circuiting arrangements. Record actual routing for 
underground circuits. 

1.06 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

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

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's instructions. NOT FOR BID
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PART 2  PRODUCTS 

2.01 CONDUCTOR AND CABLE APPLICATIONS 

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

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

C. Nonmetallic-sheathed cable is not permitted. 

D. Underground feeder and branch-circuit cable is not permitted. 

E. Service entrance cable is not permitted. 

F. Armored cable is not permitted. 

G. Metal-clad cable is not permitted. 

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS 

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

B. Provide products listed, classified, and labeled as suitable for the purpose intended. 

C. Provide new conductors and cables manufactured not more than one year prior to installation. 

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

E. Comply with NEMA WC 70. 

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

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

H. Conductor Material: 

1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project. 
Conductor sizes indicated are based on copper. 

2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper conductors 
complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise indicated. 

3. Tinned Copper Conductors:  Comply with ASTM B33. 

I. Minimum Conductor Size: 

1. Branch Circuits:  12 AWG. NOT FOR BID
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a. Exceptions: 

1) 20 A, 120 V circuits longer than 75 feet (23 m):  10 AWG, for voltage drop. 

2) 20 A, 120 V circuits longer than 150 feet (46 m):  8 AWG, for voltage drop. 

3) 20 A, 277 V circuits longer than 150 feet (46 m):  10 AWG, for voltage drop. 

2. Control Circuits:  14 AWG. 

J. Conductor Color Coding: 

1. Color code conductors as indicated unless otherwise required by the authority having 
jurisdiction.  Maintain consistent color coding throughout project. 

2. Color Coding Method:  Integrally colored insulation. 

a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl 
color coding electrical tape. 

3. Color Code: 

a. 480Y/277 V, 3 Phase, 4 Wire System: 

1) Phase A:  Brown. 

2) Phase B:  Orange. 

3) Phase C:  Yellow. 

4) Neutral/Grounded:  Gray. 

b. 208Y/120 V, 3 Phase, 4 Wire System: 

1) Phase A:  Black. 

2) Phase B:  Red. 

3) Phase C:  Blue. 

4) Neutral/Grounded:  White. 

c. Equipment Ground, All Systems:  Green. 

2.03 SINGLE CONDUCTOR BUILDING WIRE 

A. Manufacturers: 

1. Copper Building Wire: 

a. Cerro Wire LLC:  www.cerrowire.com/#sle. NOT FOR BID
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b. Encore Wire Corporation:  www.encorewire.com/#sle. 

c. Southwire Company:  www.southwire.com/#sle. 

d. Rome Wire and Cable. 

e. Okonite Wire 

f. Pirelli Wire and Cable 

g. Carol Cable 

B. Description:  Single conductor insulated wire. 

C. Conductor Stranding: 

1. Feeders and Branch Circuits: 

a. Size 10 AWG and Smaller:  Solid. 

b. Size 8 AWG and Larger:  Stranded. 

D. Insulation Voltage Rating:  600 V. 

E. Insulation: 

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

a. Size 4 AWG and Larger:  Type XHHW-2. 

b. Installed Underground:  Type XHHW-2. 

2.04 WIRING CONNECTORS 

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

B. Wiring Connectors for Splices and Taps: 

1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors. 

2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression 
connectors. 

C. Wiring Connectors for Terminations: 

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations designed 
for terminal lugs. NOT FOR BID
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2. Provide compression adapters for connecting conductors to equipment furnished with mechanical 
lugs when only compression connectors are specified. 

3. Where over-sized conductors are larger than the equipment terminations can accommodate, 
provide connectors suitable for reducing to appropriate size, but not less than required for the 
rating of the overcurrent protective device. 

4. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or compression 
connectors where connectors are required. 

D. Do not use insulation-piercing or insulation-displacement connectors designed for use with conductors without 
stripping insulation. 

E. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors. 

F. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F (105 degrees C) for standard applications 
and 302 degrees F (150 degrees C) for high temperature applications; pre-filled with sealant and listed as 
complying with UL 486D for damp and wet locations. 

G. Mechanical Connectors:  Provide bolted type or set-screw type. 

H. Compression Connectors:  Provide circumferential type or hex type crimp configuration. 

2.05 WIRING ACCESSORIES 

A. Electrical Tape: 

1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed as 
complying with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion, corrosion, 
and sunlight; suitable for continuous temperature environment up to 221 degrees F (105 degrees 
C). 

2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying with UL 
510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion, corrosion, and sunlight; 
conformable for application down to 0 degrees F (-18 degrees C) and suitable for continuous 
temperature environment up to 221 degrees F (105 degrees C). 

3. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape, complying with ASTM 
D4388; minimum thickness of 30 mil (0.76 mm); suitable for continuous temperature environment 
up to 194 degrees F (90 degrees C) and short-term 266 degrees F (130 degrees C) overload 
service. 

4. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum thickness of 125 mil (3.2 
mm); suitable for continuous temperature environment up to 176 degrees F (80 degrees C). 

5. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to flexible, all-weather 
vinyl backing; minimum thickness of 90 mil (2.3 mm). NOT FOR BID
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B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V; suitable for direct 
burial applications; listed as complying with UL 486D. 

C. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed and suitable for use 
at the installation temperature. 

D. Cable Ties:  Material and tensile strength rating suitable for application. 

PART 3  EXECUTION 

3.01 EXAMINATION 

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

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

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

D. Verify that field measurements are as indicated. 

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

3.02 PREPARATION 

A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables. 

3.03 INSTALLATION 

A. Circuiting Requirements: 

1. Unless dimensioned, circuit routing indicated is diagrammatic. 

2. When circuit destination is indicated without specific routing, determine exact routing required. 

3. Arrange circuiting to minimize splices. 

4. Include circuit lengths required to install connected devices within 10 ft (3.0 m) of location 
indicated. 

5. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are indicated as 
separate, combining them together in a single raceway is not permitted. 

6. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors among 
single phase branch circuits of different phases installed in the same raceway is not permitted. 
Provide dedicated neutral/grounded conductor for each individual branch circuit. 

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

C. Perform work in accordance with NECA 1 (general workmanship). NOT FOR BID
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D. Installation in Raceway: 

1. Tape ends of conductors and cables to prevent infiltration of moisture and other contaminants. 

2. Pull all conductors and cables together into raceway at same time. 

3. Do not damage conductors and cables or exceed manufacturer's recommended maximum pulling 
tension and sidewall pressure. 

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

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

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

1. Installation Above Suspended Ceilings:  Do not provide support from ceiling support system. Do 
not provide support from ceiling grid or allow conductors and cables to lay on ceiling tiles. 

2. Installation in Vertical Raceways:  Provide supports where vertical rise exceeds permissible limits. 

G. Install conductors with a minimum of 12 inches (300 mm) of slack at each outlet. 

H. Where conductors are installed in enclosures for future termination by others, provide a minimum of 5 feet (1.5 
m) of slack. 

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

J. Group or otherwise identify neutral/grounded conductors with associated ungrounded conductors inside 
enclosures in accordance with NFPA 70. 

K. Make wiring connections using specified wiring connectors. 

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make splices 
in conduit bodies or wiring gutters. 

2. Remove appropriate amount of conductor insulation for making connections without cutting, nicking 
or damaging conductors. 

3. Do not remove conductor strands to facilitate insertion into connector. 

4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, oxides, and 
other contaminates. Do not use wire brush on plated connector surfaces. 

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

6. Compression Connectors:  Secure connections using manufacturer's recommended tools and dies. NOT FOR BID
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L. Insulate splices and taps that are made with uninsulated connectors using methods suitable for the application, 
with insulation and mechanical strength at least equivalent to unspliced conductors. 

1. Dry Locations:  Use insulating covers specifically designed for the connectors, electrical tape, or 
heat shrink tubing. 

a. For taped connections, first apply adequate amount of rubber splicing electrical tape or 
electrical filler tape, followed by outer covering of vinyl insulating electrical tape. 

2. Damp Locations:  Use insulating covers specifically designed for the connectors, electrical tape, or 
heat shrink tubing. 

a. For connections with insulating covers, apply outer covering of moisture sealing electrical 
tape. 

b. For taped connections, follow same procedure as for dry locations but apply outer 
covering of moisture sealing electrical tape. 

3. Wet Locations:  Use heat shrink tubing. 

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

N. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally colored 
insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of tape at each termination 
and at each location conductors are accessible. 

O. Identify conductors and cables in accordance with Section 26 05 53. 

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

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

3.04 FIELD QUALITY CONTROL 

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

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

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

A. END OF SECTION NOT FOR BID
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SECTION 26 0526  
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Grounding and bonding requirements. 

B. Conductors for grounding and bonding. 

C. Connectors for grounding and bonding. 

1.02 REFERENCE STANDARDS 

A. IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a 
Grounding System 2012. 

B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

C. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems 2017. 

D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All 
Applicable Amendments and Supplements. 

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

1.03 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Verify exact locations of underground metal water service pipe entrances to building. 

2. Coordinate the work with other trades to provide steel reinforcement complying with specified 
requirements for concrete-encased electrode. 

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction 
before proceeding with work. 

1.04 SUBMITTALS 

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding and bonding 
system components. 

B. Field quality control test reports. 

C. Project Record Documents:  Record actual locations of grounding electrode system components and 
connections. 

1.05 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. NOT FOR BID
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B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section with 
minimum three years documented experience. 

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally Recognized 
Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

PART 2  PRODUCTS 

2.01 GROUNDING AND BONDING REQUIREMENTS 

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

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

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

D. Grounding System Resistance: 

1. Achieve specified grounding system resistance under normally dry conditions unless otherwise 
approved by Architect. Precipitation within the previous 48 hours does not constitute normally dry 
conditions. 

2. Grounding Electrode System:  Not greater than 25 ohms to ground, when tested according to IEEE 
81 using "fall-of-potential" method. 

E. Grounding Electrode System: 

1. Provide connection to required and supplemental grounding electrodes indicated to form grounding 
electrode system. 

a. Provide continuous grounding electrode conductors without splice or joint. 

b. Install grounding electrode conductors in raceway where exposed to physical damage. 
Bond grounding electrode conductor to metallic raceways at each end with bonding 
jumper. 

2. Metal Underground Water Pipe(s): 

a. Provide connection to underground metal domestic and fire protection (where present) 
water service pipe(s) that are in direct contact with earth for at least 10 feet (3.0 m) at an 
accessible location not more than 5 feet (1.5 m) from the point of entrance to the 
building. 

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe 
electrically continuous. NOT FOR BID
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c. Provide bonding jumper around water meter of sufficient length to permit removal of 
meter without disconnecting jumper. 

3. Metal In-Ground Support Structure: 

a. Provide connection to metal in-ground support structure that is in direct contact with earth 
in accordance with NFPA 70. 

4. Concrete-Encased Electrode: 

a. Provide connection to concrete-encased electrode consisting of not less than 20 feet (6.0 
m) of either steel reinforcing bars or bare copper conductor not smaller than 4 AWG 
embedded within concrete foundation or footing that is in direct contact with earth in 
accordance with NFPA 70. 

5. Provide additional ground electrode(s) as required to achieve specified grounding electrode system 
resistance. 

F. Bonding and Equipment Grounding: 

1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic 
equipment enclosures, metallic raceways and boxes, device grounding terminals, and other 
normally non-current-carrying conductive materials enclosing electrical conductors/equipment or 
likely to become energized as indicated and in accordance with NFPA 70. 

2. --CHOOSE ONE OF THE TWO SUBPARAGRAPHS BELOW-- 

3. Provide insulated equipment grounding conductor in each feeder and branch circuit raceway. Do 
not use raceways as sole equipment grounding conductor. 

4. Where circuit conductor sizes are increased for voltage drop, increase size of equipment grounding 
conductor proportionally in accordance with NFPA 70. 

5. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit equipment 
grounding conductor and to outlet box with bonding jumper. 

6. Terminate branch circuit equipment grounding conductors on solidly bonded equipment ground bus 
only. Do not terminate on neutral (grounded) or isolated/insulated ground bus. 

7. Provide bonding jumper across expansion or expansion/deflection fittings provided to 
accommodate conduit movement. 

2.02 GROUNDING AND BONDING COMPONENTS 

A. General Requirements: 

1. Provide products listed, classified, and labeled as suitable for the purpose intended. 

2. Provide products listed and labeled as complying with UL 467 where applicable. 

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05 26: NOT FOR BID
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1. Use insulated copper conductors unless otherwise indicated. 

a. Exceptions: 

1) Use bare copper conductors where installed underground in direct contact with 
earth. 

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

C. Connectors for Grounding and Bonding: 

1. Description:  Connectors appropriate for the application and suitable for the conductors and items 
to be connected; listed and labeled as complying with UL 467. 

2. Unless otherwise indicated, use exothermic welded connections for underground, concealed and 
other inaccessible connections. 

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or exothermic 
welded connections for accessible connections. 

PART 3  EXECUTION 

3.01 EXAMINATION 

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

B. Verify that field measurements are as indicated. 

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

3.02 INSTALLATION 

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

B. Perform work in accordance with NECA 1 (general workmanship). 

C. Make grounding and bonding connections using specified connectors. 

1. Remove appropriate amount of conductor insulation for making connections without cutting, nicking 
or damaging conductors. Do not remove conductor strands to facilitate insertion into connector. 

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

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

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

5. Compression Connectors:  Secure connections using manufacturer's recommended tools and dies. NOT FOR BID
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D. Identify grounding and bonding system components in accordance with Section 26 05 53. 

3.03 FIELD QUALITY CONTROL 

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

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

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

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

END OF SECTION 

NOT FOR BID
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SECTION 26 0529  
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

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

1.02 RELATED REQUIREMENTS 

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete equipment pads. 

1.03 REFERENCE STANDARDS 

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 
2017. 

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware 2016a. 

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel 2019. 

D. MFMA-4 - Metal Framing Standards Publication 2004. 

E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All 
Applicable Amendments and Supplements. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and 
components to be installed. 

2. Coordinate the work with other trades to provide additional framing and materials required for 
installation. 

3. Coordinate compatibility of support and attachment components with mounting surfaces at the 
installed locations. 

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other potential 
conflicts installed under other sections or by others. 

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction 
before proceeding with work. 

B. Sequencing: NOT FOR BID
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1. Do not install products on or provide attachment to concrete surfaces until concrete has fully cured 
in accordance with Section 03 30 00. 

1.05 SUBMITTALS 

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel (strut) framing 
systems. 

B. Shop Drawings:  Include details for fabricated hangers and supports where materials or methods other than 
those indicated are proposed for substitution. 

1.06 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

B. Comply with applicable building code. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

PART 2  PRODUCTS 

2.01 SUPPORT AND ATTACHMENT COMPONENTS 

A. General Requirements: 

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and hardware as 
necessary for the complete installation of electrical work. 

2. Provide products listed, classified, and labeled as suitable for the purpose intended, where 
applicable. 

3. Where support and attachment component types and sizes are not indicated, select in accordance 
with manufacturer's application criteria as required for the load to be supportedwith a minimum 
safety factor of 5 times the applied force. Include consideration for vibration, equipment operation, 
and shock loads where applicable. 

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

5. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless specifically 
indicated or permitted. 

6. Steel Components:  Use corrosion resistant materials suitable for the environment where installed. 

a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise 
indicated. 

b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or 
approved equivalent unless otherwise indicated. 

c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633. NOT FOR BID
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d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM 
A123/A123M or ASTM A153/A153M. 

B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be supported. 

1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron. 

2. Conduit Clamps:  Bolted type unless otherwise indicated. 

C. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported. 

D. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel (strut) and 
associated fittings, accessories, and hardware required for field-assembly of supports. 

1. Comply with MFMA-4. 

2. Channel Material: 

a. Indoor Dry Locations:  Use painted steel, zinc-plated steel, or galvanized steel. 

b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel. 

E. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated. 

F. Anchors and Fasteners: 

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and fastener types 
indicated for the specified applications. 

2. New Concrete:  Use preset concrete inserts. 

3. Existing Concrete: Use expansion anchors. 

4. Solid or Grout-Filled Masonry:  Use expansion anchors. 

5. Hollow Masonry:  Use toggle bolts. 

6. Hollow Stud Walls:  Use toggle bolts. 

7. Steel:  Use welded threaded studs complying with AWS D1.1/D1.1M  with lock washers and nuts 
or Beam clamps (MSS Type 19  21  23  25  or 27) complying with MSS SP-69. 

8. Wood:  Fasten with lag screws or through bolts. 

9. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 
panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and 
other devices on slotted-channel racks attached to substrate by means that meet seismic-restraint 
strength and anchorage requirements. 

10. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically designed to 
be cast in concrete ceilings, walls, and floors. NOT FOR BID
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a. Comply with MFMA-4. 

b. Channel Material:  Use galvanized steel. 

c. Manufacturer:  Same as manufacturer of metal channel (strut) framing system. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that field measurements are as indicated. 

B. Verify that mounting surfaces are ready to receive support and attachment components. 

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

3.02 INSTALLATION 

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

B. Perform work in accordance with NECA 1 (general workmanship). 

C. Provide independent support from building structure. Do not provide support from piping, ductwork, or other 
systems. 

D. Unless specifically indicated or approved by Architect, do not provide support from suspended ceiling support 
system or ceiling grid. 

E. Unless specifically indicated or approved by Architect, do not provide support from roof deck. 

F. Do not penetrate or otherwise notch or cut structural members without approval of Structural Engineer. 

G. Equipment Support and Attachment: 

1. Use metal fabricated supports or supports assembled from metal channel (strut) to support 
equipment as required. 

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on hollow stud 
walls when wall strength is not sufficient to resist pull-out. 

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations to 
provide space between equipment and mounting surface. 

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its own 
weight for support. 

H. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage during concrete 
pour. 

I. Secure fasteners according to manufacturer's recommended torque settings. 

J. Remove temporary supports. NOT FOR BID
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3.03 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in both directions 
than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base. 

B. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete.  Concrete materials, reinforcement, and 
placement requirements are specified in Division 03 Section "Cast-in-Place Concrete or Cast-in-Place Concrete 
(Limited Applications)" as applicable. 

C. Anchor equipment to concrete base. 

1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 

3. Install anchor bolts according to anchor-bolt manufacturers written instructions. 

3.04 FIELD QUALITY CONTROL 

A. Inspect support and attachment components for damage and defects. 

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by manufacturer. Replace 
components that exhibit signs of corrosion. 

C. Correct deficiencies and replace damaged or defective support and attachment components. 

A. END OF SECTION 

 

NOT FOR BID
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SECTION 26 0533.13  
CONDUIT FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Galvanized steel rigid metal conduit (RMC). 

B. PVC-coated galvanized steel rigid metal conduit (RMC). 

C. Flexible metal conduit (FMC). 

D. Liquidtight flexible metal conduit (LFMC). 

E. Electrical metallic tubing (EMT). 

F. Rigid polyvinyl chloride (PVC) conduit. 

G. Conduit fittings. 

H. Accessories. 

1.02 REFERENCE STANDARDS 

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC) 2015. 

B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S) 2015. 

C. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

D. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2013. 

E. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC) 2017. 

F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, and Cable 
2014. 

G. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate 
Metal Conduit 2018. 

H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit 2020. 

I. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing 2016. 

J. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All 
Applicable Amendments and Supplements. 

K. UL 1 - Flexible Metal Conduit Current Edition, Including All Revisions. 

L. UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions. 

M. UL 360 - Liquid-Tight Flexible Steel Conduit Current Edition, Including All Revisions. 
NOT FOR BID
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N. UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions. 

O. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings Current Edition, Including All 
Revisions. 

P. UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions. 

1.03 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including 
adjustments for conductor sizes increased for voltage drop. 

2. Coordinate the arrangement of conduits with structural members, ductwork, piping, equipment and 
other potential conflicts installed under other sections or by others. 

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment installed 
under other sections or by others. 

4. Coordinate the work with other trades to provide roof penetrations that preserve the integrity of the 
roofing system and do not void the roof warranty. 

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction 
before proceeding with work. 

B. Sequencing: 

1. Do not begin installation of conductors and cables until installation of conduit is complete between 
outlet, junction and splicing points. 

1.04 SUBMITTALS 

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits and fittings. 

B. Project Record Documents:  Record actual routing for conduits installed underground and conduits 2 inch (53 
mm) trade size and larger. 

1.05 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally Recognized 
Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction. 

PART 2  PRODUCTS 

2.01 CONDUIT APPLICATIONS 

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70 and product 
listing. NOT FOR BID
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B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated for the specified 
applications. Where more than one listed application applies, comply with the most restrictive requirements. 
Where conduit type for a particular application is not specified, use galvanized steel rigid metal conduit. 

C. Underground: 

1. Under Slab on Grade:  Use rigid PVC conduit. 

2. Exterior, Direct-Buried:  Use rigid PVC conduit. 

3. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal conduit 
where emerging from underground. 

4. Where rigid polyvinyl (PVC) conduitlarger than 2 inch (53 mm) trade size is provided, use PVC-
coated galvanized steel rigid metal conduit elbows for bends. 

5. Where steel conduit is installed in direct contact with earth where soil has a resistivity of less than 
2000 ohm-centimeters or is characterized as severely corrosive based on soils report or local 
experience, use corrosion protection tape to provide supplementary corrosion protection or use 
PVC-coated galvanized steel rigid metal conduit. 

6. Where steel conduit emerges from concrete into soil, use corrosion protection tape to provide 
supplementary corrosion protection for a minimum of 4 inches (100 mm) on either side of where 
conduit emerges or use PVC-coated galvanized steel rigid metal conduit. 

D. Concealed Within Masonry Walls:  Use galvanized steel rigid metal conduit or electrical metallic tubing (EMT). 

E. Concealed Within Hollow Stud Walls:  Use electrical metallic tubing (EMT). 

F. Concealed Above Accessible Ceilings:  Use electrical metallic tubing (EMT). 

G. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit. 

H. Exposed, Interior, Not Subject to Physical Damage:  Use galvanized steel rigid metal conduit or electrical 
metallic tubing (EMT). 

I. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit. 

1. Locations subject to physical damage include, but are not limited to: 

a. Where exposed below 8 feet (2.4 m), except within electrical and communication rooms 
or closets. 

J. Exposed, Exterior:  Use galvanized steel rigid metal conduit. 

K. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth:  Use galvanized steel rigid metal 
conduit. 

L. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit. 

1. Maximum Length:  6 feet (1.8 m). 

M. Connections to Vibrating Equipment: 

NOT FOR BID
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1. Dry Locations:  Use flexible metal conduit. 

2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit. 

3. Maximum Length:  6 feet (1.8 m) unless otherwise indicated. 

4. Vibrating equipment includes, but is not limited to: 

a. Transformers. 

b. Motors. 

N. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit. 

2.02 CONDUIT REQUIREMENTS 

A. Provide all conduit, fittings, supports, and accessories required for a complete raceway system. 

B. Provide products listed, classified, and labeled as suitable for the purpose intended. 

C. Minimum Conduit Size, Unless Otherwise Indicated: 

1. Branch Circuits:  3/4 inch (21 mm) trade size. 

2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size. 

3. Control Circuits:  1/2 inch (16 mm) trade size. 

4. Flexible Connections to Luminaires:  3/8 inch (12 mm) trade size. 

5. Underground, Exterior:  1 inch (27 mm) trade size. 

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

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC) 

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI C80.1 and listed 
and labeled as complying with UL 6. 

B. Fittings: 

1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as 
complying with UL 514B. 

2. Material:  Use steel or malleable iron. 

3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and 
compression (gland) type fittings are not permitted. 

2.04 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC) 

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl chloride (PVC) 
coating complying with NEMA RN 1 and listed and labeled as complying with UL 6. 

NOT FOR BID
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B. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil (1.02 mm). 

C. PVC-Coated Fittings: 

1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed. 

2. Non-Hazardous Locations:  Use fittings listed and labeled as complying with UL 514B. 

3. Material:  Use steel or malleable iron. 

4. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil (1.02 mm). 

D. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC), minimum thickness of 15 mil 
(0.38 mm). 

2.05 FLEXIBLE METAL CONDUIT (FMC) 

A. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled as complying with 
UL 1, and listed for use in classified firestop systems to be used. 

B. Fittings: 

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL 
514B. 

2. Material:  Use steel or malleable iron. 

2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC) 

A. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit listed and 
labeled as complying with UL 360. 

B. Fittings: 

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL 
514B. 

2. Material:  Use steel or malleable iron. 

2.07 ELECTRICAL METALLIC TUBING (EMT) 

A. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3 and listed and 
labeled as complying with UL 797. 

B. Fittings: 

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL 
514B. 

2. Material:  Use steel or malleable iron. 

3. Connectors and Couplings:  Use compression (gland) or set-screw type. 

a. Do not use indenter type connectors and couplings. 

NOT FOR BID
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2.08 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT 

A. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 and listed and 
labeled as complying with UL 651; Schedule 40 unless otherwise indicated, Schedule 80 where subject to 
physical damage; rated for use with conductors rated 90 degrees C. 

B. Fittings: 

1. Manufacturer:  Same as manufacturer of conduit to be connected. 

2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with UL 651; 
material to match conduit. 

2.09 ACCESSORIES 

A. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with the conduit to be 
installed. 

B. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit and fittings to be 
installed. 

C. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force (890 N). 

PART 3  EXECUTION 

3.01 INSTALLATION 

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

B. Perform work in accordance with NECA 1 (general workmanship). 

C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101. 

D. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by the manufacturer. 

E. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111. 

F. Conduit Routing: 

1. Unless dimensioned, conduit routing indicated is diagrammatic. 

2. When conduit destination is indicated without specific routing, determine exact routing required. 

3. Conceal all conduits unless specifically indicated to be exposed. 

4. Conduits installed underground or embedded in concrete may be routed in the shortest possible 
manner unless otherwise indicated. Route all other conduits parallel or perpendicular to building 
structure and surfaces, following surface contours where practical. 

5. Arrange conduit to maintain adequate headroom, clearances, and access. 

6. Arrange conduit to provide no more than the equivalent of four 90 degree bends between pull 
points. 

NOT FOR BID
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7. Arrange conduit to provide no more than 150 feet (46 m) between pull points. 

8. Route conduits above water and drain piping where possible. 

9. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at sealing fittings 
where moisture may collect. 

10. Maintain minimum clearance of 6 inches (150 mm) between conduits and piping for other systems. 

11. Maintain minimum clearance of 12 inches (300 mm) between conduits and hot surfaces. This 
includes, but is not limited to: 

a. Heaters. 

b. Hot water piping. 

c. Flues. 

12. Group parallel conduits in the same area together on a common rack. 

G. Conduit Support: 

1. Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 using suitable 
supports and methods approved by the authority having jurisdiction. 

2. Provide independent support from building structure. Do not provide support from piping, ductwork, 
or other systems. 

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support system. Do 
not provide support from ceiling grid or allow conduits to lay on ceiling tiles. 

4. Use conduit strap to support single surface-mounted conduit. 

a. Use clamp back spacer with conduit strap for damp and wet locations to provide space 
between conduit and mounting surface. 

5. Use metal channel (strut) with accessory conduit clamps to support multiple parallel surface-
mounted conduits. 

6. Use conduit clamp to support single conduit from beam clamp or threaded rod. 

7. Use trapeze hangers assembled from threaded rods and metal channel (strut) with accessory 
conduit clamps to support multiple parallel suspended conduits. 

8. Use non-penetrating rooftop supports to support conduits routed across rooftops (only where 
approved). 

9. Use of spring steel conduit clips for support of conduits is not permitted. 

10. Use of wire for support of conduits is not permitted. 

H. Connections and Terminations: 
NOT FOR BID



 

 
 
26 0533.13 - 8 

 RADIO SITE SECURITY UPGRADES 
CONDUIT FOR ELECTRICAL SYSTEMS 

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized steel 
conduits prior to making connections. 

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece couplings 
or split couplings. Do not use running threads. 

3. Use suitable adapters where required to transition from one type of conduit to another. 

4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid into 
connectors. 

5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock nuts for 
dry locations and raintight hubs for wet locations. 

6. Provide insulating bushings or insulated throats at all conduit terminations to protect conductors. 

7. Secure joints and connections to provide maximum mechanical strength and electrical continuity. 

I. Penetrations: 

1. Do not penetrate or otherwise notch or cut structural members, including footings and grade 
beams, without approval of Structural Engineer. 

2. Make penetrations perpendicular to surfaces unless otherwise indicated. 

3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set sleeves 
flush with exposed surfaces unless otherwise indicated or required. 

4. Conceal bends for conduit risers emerging above ground. 

5. Seal interior of conduits entering the building from underground at first accessible point to prevent 
entry of moisture and gases. 

6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of 
membrane. 

7. Make penetrations for roof-mounted equipment within associated equipment openings and curbs 
where possible to minimize roofing system penetrations. Where penetrations are necessary, seal 
as indicated or as required to preserve integrity of roofing system and maintain roof warranty. 
Include proposed locations of penetrations and methods for sealing with submittals. 

8. Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 84 00. 

J. Underground Installation: 

1. --CHOOSE ONE OF THE TWO PARAGRAPHS BELOW-- 

2. Minimum Cover, Unless Otherwise Indicated or Required: 

a. Underground, Exterior:  24 inches (610 mm). 

b. Under Slab on Grade:  12 inches (300 mm) to bottom of slab. 

NOT FOR BID
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3. Provide underground warning tape in accordance with Section 26 05 53 along entire conduit 
length. 

K. Concrete Encasement:  Where conduits not otherwise embedded within concrete are indicated to be concrete-
encased, provide concrete in accordance with Section Concrete with minimum concrete cover of 3 inches (76 
mm) on all sides unless otherwise indicated. 

L. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion and 
expansion/deflection fittings to prevent damage to enclosed conductors or connected equipment. This includes, 
but is not limited to: 

1. Where conduits cross structural joints intended for expansion, contraction, or deflection. 

2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit installed 
above ground to compensate for thermal expansion and contraction. 

3. Where conduits are subject to earth movement by settlement or frost. 

M. Condensation Prevention:  Where conduits cross barriers between areas of potential substantial temperature 
differential, provide sealing fitting or approved sealing compound at an accessible point near the penetration to 
prevent condensation. This includes, but is not limited to: 

1. Where conduits pass from outdoors into conditioned interior spaces. 

2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces. 

N. Provide pull string in all empty conduits and in conduits where conductors and cables are to be installed by 
others. Leave minimum slack of 12 inches (300 mm) at each end. 

O. Provide grounding and bonding in accordance with Section 26 05 26. 

P. Identify conduits in accordance with Section 26 05 53. 

3.02 FIELD QUALITY CONTROL 

A. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by manufacturer. Replace 
components that exhibit signs of corrosion. 

B. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or abrasions, repair in 
accordance with manufacturer's instructions. 

C. Correct deficiencies and replace damaged or defective conduits. 

3.03 CLEANING 

A. Clean interior of conduits to remove moisture and foreign matter. 

3.04 PROTECTION 

A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection from entry of 
moisture and foreign material and do not remove until ready for installation of conductors. 

END OF SECTION 

NOT FOR BID
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SECTION 26 0533.16  
BOXES FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Outlet and device boxes up to 100 cubic inches (1,650 cu cm), including those used as junction and pull boxes. 

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches (1,650 cu cm). 

1.02 REFERENCE STANDARDS 

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2010. 

C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, and Cable 
2014. 

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports 2013. 

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2018. 

F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All 
Applicable Amendments and Supplements. 

G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current Edition, Including All 
Revisions. 

H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition, Including All 
Revisions. 

I. UL 508A - UL Standard for Safety Industrial Control Panels  2018. 

J. UL 514A - Metallic Outlet Boxes Current Edition, Including All Revisions. 

1.03 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or other 
potential obstructions within the dedicated equipment spaces and working clearances for electrical 
equipment required by NFPA 70. 

2. Coordinate arrangement of electrical equipment with the dimensions and clearance requirements 
of the actual equipment to be installed. 

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors, clamps, 
support fittings, and devices, calculated according to NFPA 70. 

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of connected 
conduits, calculated according to NFPA 70. 
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5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. installed under 
other sections or by others. 

6. Coordinate the work with other trades to preserve insulation integrity. 

7. Coordinate the work with other trades to provide walls suitable for installation of flush-mounted 
boxes where indicated. 

8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction 
before proceeding with work. 

1.04 SUBMITTALS 

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for floor boxes and underground 
boxes/enclosures. 

1.05 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

PART 2  PRODUCTS 

2.01 BOXES 

A. General Requirements: 

1. Do not use boxes and associated accessories for applications other than as permitted by NFPA 70 
and product listing. 

2. Provide all boxes, fittings, supports, and accessories required for a complete raceway system and 
to accommodate devices and equipment to be installed. 

3. Provide products listed, classified, and labeled as suitable for the purpose intended. 

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

5. Provide grounding terminals within boxes where equipment grounding conductors terminate. 

B. Outlet and Device Boxes Up to 100 cubic inches (1,650 cu cm), Including Those Used as Junction and Pull 
Boxes: 

1. Use sheet-steel boxes for dry locations unless otherwise indicated or required. 

2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise indicated 
or required; furnish with compatible weatherproof gasketed covers. 

3. Use suitable concrete type boxes where flush-mounted in concrete. 

4. Use suitable masonry type boxes where flush-mounted in masonry walls. 

5. Use raised covers suitable for the type of wall construction and device configuration where 
required. 
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6. Use shallow boxes where required by the type of wall construction. 

7. Do not use "through-wall" boxes designed for access from both sides of wall. 

8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL 514A. 

9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL 514A; furnish 
with threaded hubs. 

10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and weight of 
load to be supported; furnished with fixture stud to accommodate mounting of luminaire where 
required. 

11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use field-
connected gangable boxes unless specifically indicated or permitted. 

12. Minimum Box Size, Unless Otherwise Indicated: 

a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by 1-1/2 
inch deep (100 by 38 mm) trade size. 

b. Communications Systems Outlets:  4 inch square by 2-1/8 inch (100 by 54 mm) trade 
size. 

c. Ceiling Outlets:  4 inch octagonal or square by 1-1/2 inch deep (100 by 38 mm) trade 
size. 

13. Wall Plates:  Comply with Section 26 27 26. 

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm): 

1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 508A. 

2. NEMA 250 Environment Type, Unless Otherwise Indicated: 

3. Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm): 

a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated. 

PART 3  EXECUTION 

3.01 INSTALLATION 

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

B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA 130, including 
mounting heights specified in those standards where mounting heights are not indicated. 

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and NFPA 
70. 

D. Provide separate boxes for emergency power and normal power systems. 

E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems. 
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F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted. 

G. Box Locations: 

1. Locate boxes to be accessible. Provide access panels in accordance with Section Access Panels 
as requiredwhere approved by the Architect. 

2. Unless dimensioned, box locations indicated are approximate. 

3. Locate boxes as required for devices installed under other sections or by others. 

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 26 27 26. 

4. Locate boxes so that wall plates do not span different building finishes. 

5. Locate boxes so that wall plates do not cross masonry joints. 

6. Unless otherwise indicated, where multiple outlet boxes are installed at the same location at 
different mounting heights, install along a common vertical center line. 

7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide minimum 6 
inches (150 mm) horizontal separation unless otherwise indicated. 

8. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of walls back-to-back; 
provide minimum 24 inches (610 mm) horizontal separation. 

9. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire resistance will 
not be reduced. 

a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide 
minimum 24 inches (610 mm) separation where wall is constructed with individual 
noncommunicating stud cavities or protect both boxes with listed putty pads. 

b. Do not install flush-mounted boxes with area larger than 16 square inches (0.0103 sq m) 
or such that the total aggregate area of openings exceeds 100 square inches (0.0645 sq 
m) for any 100 square feet (9.29 sq m) of wall area. 

10. Locate junction and pull boxes as indicated, as required to facilitate installation of conductors, and 
to limit conduit length and/or number of bends between pulling points in accordance with Section 
26 05 33.13. 

11. Locate junction and pull boxes in the following areas, unless otherwise indicated or approved by 
the Architect: 

a. Concealed above accessible suspended ceilings. 

b. Within joists in areas with no ceiling. 

c. Electrical rooms. 

d. Mechanical equipment rooms. 

H. Box Supports: 
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1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using suitable 
supports and methods approved by the authority having jurisdiction. 

2. Provide independent support from building structure except for cast metal boxes (other than boxes 
used for fixture support) supported by threaded conduit connections in accordance with NFPA 70. 
Do not provide support from piping, ductwork, or other systems. 

I. Install boxes plumb and level. 

J. Flush-Mounted Boxes: 

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so that front 
edge of box or associated raised cover is not set back from finished surface more than 1/4 inch (6 
mm) or does not project beyond finished surface. 

2. Install boxes in combustible materials such as wood so that front edge of box or associated raised 
cover is flush with finished surface. 

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile, gypsum, 
plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch (3 mm) at the edge of 
the box. 

K. Install boxes as required to preserve insulation integrity. 

L. Install permanent barrier between ganged wiring devices when voltage between adjacent devices exceeds 300 
V. 

M. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and 
methods specified in Section 07 84 00. 

N. Close unused box openings. 

O. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment installed or 
designated for future use. 

P. Provide grounding and bonding in accordance with Section 26 05 26. 

3.02 CLEANING 

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material. 

3.03 PROTECTION 

A. Immediately after installation, protect boxes from entry of moisture and foreign material until ready for installation 
of conductors. 

A. END OF SECTION NOT FOR BID
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SECTION 26 0553  
IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Electrical identification requirements. 

B. Identification nameplates and labels. 

C. Wire and cable markers. 

D. Voltage markers. 

E. Underground warning tape. 

F. Warning signs and labels. 

1.02 RELATED REQUIREMENTS 

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for power conductors 
and cables 600 V and less; vinyl color coding electrical tape. 

B. Section 26 27 26 - Wiring Devices - Lutron:  Device and wallplate finishes; factory pre-marked wallplates. 

1.03 REFERENCE STANDARDS 

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs 2011. 

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels 2011. 

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

D. NFPA 70E - Standard for Electrical Safety in the Workplace 2018. 

E. UL 969 - Marking and Labeling Systems Current Edition, Including All Revisions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Verify final designations for equipment, systems, and components to be identified prior to 
fabrication of identification products. 

B. Sequencing: 

1. Do not conceal items to be identified, in locations such as above suspended ceilings, until 
identification products have been installed. 

2. Do not install identification products until final surface finishes and painting are complete. NOT FOR BID
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1.05 SUBMITTALS 

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each product. 

B. Shop Drawings:  Provide schedule of items to be identified indicating proposed designations, materials, legends, 
and formats. 

1.06 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

1.07 FIELD CONDITIONS 

A. Do not install adhesive products when ambient temperature is lower than recommended by manufacturer. 

PART 2  PRODUCTS 

2.01 IDENTIFICATION REQUIREMENTS 

A. Identification for Equipment: 

1. Use identification nameplate to identify each piece of electrical distribution and control equipment 
and associated sections, compartments, and components. 

a. Switchboards: 

1) Identify ampere rating and name. 

2) Identify voltage and phase. 

3) Identify power source and circuit number. Include location when not within sight 
of equipment. 

4) Use identification nameplate to identify main overcurrent protective device. 

5) Use identification nameplate to identify load(s) served for each branch 
device.Identify spares and spaces. 

b. Panelboards: 

1) Identify ampere rating and name. 

2) Identify voltage and phase. 

3) Identify power source and circuit number. Include location when not within sight 
of equipment. 

4) Use typewritten circuit directory to identify load(s) served for panelboards with 
a door. Identify spares and spaces using pencil. 

5) For power panelboards without a door, use identification nameplate to identify 
load(s) served for each branch device.Identify spares and spaces. 

c. Transformers: 
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1) Identify kVA rating and name. 

2. Service Equipment: 

a. Use identification nameplate to identify each service disconnecting means. 

3. Available Fault Current Documentation:  Use identification label to identify the available fault 
current and date calculations were performed at locations requiring documentation by NFPA 70 
including but not limited to the following. 

a. Service equipment. 

b. Industrial control panels. 

c. Motor control centers. 

d. Elevator control panels. 

e. Industrial machinery. 

4. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards for electrical 
equipment, such as switchboards, panelboards, industrial control panels, meter socket enclosures, 
and motor control centers that are likely to require examination, adjustment, servicing, or 
maintenance while energized. 

a. Minimum Size:  3.5 by 5 inches (89 mm by 127 mm). 

b. Legend:  Include orange header that reads "WARNING", followed by the word message 
"Arc Flash and Shock Hazard; Appropriate PPE Required; Do not operate controls or 
open covers without appropriate personal protection equipment; Failure to comply may 
result in injury or death; Refer to NFPA 70E for minimum PPE requirements" or approved 
equivalent. 

B. Identification for Conductors and Cables: 

1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 19. 

2. Use identification nameplate or identification label to identify color code for ungrounded and 
grounded power conductors inside door or enclosure at each piece of feeder or branch-circuit 
distribution equipment when premises has feeders or branch circuits served by more than one 
nominal voltage system. 

3. Use wire and cable markers to identify circuit number or other designation indicated for power, 
control, and instrumentation conductors and cables at the following locations: 

a. At each source and load connection. 

b. Within boxes when more than one circuit is present. 

c. Within equipment enclosures when conductors and cables enter or leave the enclosure. 

4. Use wire and cable markers to identify connected grounding electrode system components for 
grounding electrode conductors. 

NOT FOR BID
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C. Identification for Raceways: 

1. Use voltage markers to identify highest voltage present for accessible conduits at maximum 
intervals of 20 feet (6.1 m). 

2. Use identification labels, handwritten text using indelible marker, or plastic marker tags to identify 
circuits enclosed for accessible conduits at wall penetrations, at floor penetrations, at roof 
penetrations, and at equipment terminations when source is not within sight. 

3. Use identification labels, handwritten text using indelible marker, or plastic marker tags to identify 
spare conduits at each end. Identify purpose and termination location. 

4. Use underground warning tape to identify underground raceways. 

D. Identification for Boxes: 

1. Use voltage markers to identify highest voltage present. 

2. Use identification labels or handwritten text using indelible marker to identify circuits enclosed. 

a. For exposed boxes in public areas, use only identification labels. 

E. Identification for Devices: 

1. Wiring Device and Wallplate Finishes:  Comply with Section 26 27 26. 

2. Use identification label or engraved wallplate to identify serving branch circuit for all receptacles. 

a. For receptacles in public areas or in areas as directed by Architect, provide identification 
on inside surface of wallplate. 

3. Use identification label or engraved wallplate to identify load controlled for wall-mounted control 
devices controlling loads that are not visible from the control location and for multiple wall-mounted 
control devices installed at one location. 

F. Identification for Luminaires: 

1. Use permanent red dot on luminaire frame to identify luminaires connected to emergency power 
system. 

2.02 IDENTIFICATION NAMEPLATES AND LABELS 

A. Identification Nameplates: 

1. Materials: 

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

b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for 
exterior use. 

2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-conductive 
phenolic with beveled edges; minimum thickness of 1/16 inch (1.6 mm); engraved text. 
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a. Exception:  Provide minimum thickness of 1/8 inch (3 mm) when any dimension is 
greater than 4 inches (100 mm). 

3. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch (0.8 mm); engraved or laser-etched 
text. 

4. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch (0.8 mm); engraved or laser-
etched text. 

5. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch (25 mm) 
high; Four, located at corners for larger sizes. 

B. Identification Labels: 

1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and abrasion 
resistant. 

2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless 
otherwise indicated. 

C. Format for Equipment Identification: 

1. Minimum Size:  1 inch (25 mm) by 2.5 inches (64 mm). 

2. Legend: 

a. Equipment designation or other approved description. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height: 

a. Equipment Designation:  1/2 inch (13 mm). 

b. Other Information:  1/4 inch (6 mm). 

5. Color: 

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

D. Format for Caution and Warning Messages: 

1. Minimum Size:  2 inches (51 mm) by 4 inches (100 mm). 

2. Legend:  Include information or instructions indicated or as required for proper and safe operation 
and maintenance. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height:  1/2 inch (13 mm). 

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

E. Format for Receptacle Identification: 

NOT FOR BID
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1. Minimum Size:  3/8 inch (10 mm) by 1.5 inches (38 mm). 

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

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height:  3/16 inch (5 mm). 

5. Color:  Black text on clear background. 

F. Format for Control Device Identification: 

1. Minimum Size:  3/8 inch (10 mm) by 1.5 inches (38 mm). 

2. Legend:  Load controlled or other designation indicated. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height:  3/16 inch (5 mm). 

5. Color:  Black text on clear background. 

2.03 WIRE AND CABLE MARKERS 

A. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around self-adhesive vinyl 
self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl split sleeve type markers suitable for 
the conductor or cable to be identified. 

B. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable ties. 

C. Legend:  Power source and circuit number or other designation indicated. 

D. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated. 

E. Minimum Text Height:  1/8 inch (3 mm). 

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

2.04 VOLTAGE MARKERS 

A. Markers for Conduits:  Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth, or vinyl snap-around 
type markers. 

B. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed self-adhesive vinyl or self-adhesive vinyl 
cloth type markers. 

C. Minimum Size: 

1. Markers for Conduits:  As recommended by manufacturer for conduit size to be identified. 

2. Markers for Pull Boxes:  1 1/8 by 4 1/2 inches (29 by 110 mm). 

3. Markers for Junction Boxes:  1/2 by 2 1/4 inches (13 by 57 mm). 

D. Legend: 
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1. Markers for Voltage Identification:  Highest voltage present. 

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

2.05 UNDERGROUND WARNING TAPE 

A. Materials:  Use non-detectable type polyethylene tape suitable for direct burial, unless otherwise indicated. 

B. Non-detectable Type Tape:  6 inches (152 mm) wide, with minimum thickness of 4 mil (0.1 mm). 

C. Legend:  Type of service, continuously repeated over full length of tape. 

D. Color: 

2.06 WARNING SIGNS AND LABELS 

A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable. 

B. Warning Signs: 

1. Materials: 

2. Minimum Size:  7 by 10 inches (178 by 254 mm) unless otherwise indicated. 

C. Warning Labels: 

1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-adhesive vinyl 
labels; UV, chemical, water, heat, and abrasion resistant; produced using materials recognized to 
UL 969. 

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories 
recommended by label manufacturer. 

3. Minimum Size:  2 by 4 inches (51 mm by 102 mm) unless otherwise indicated. 

PART 3  EXECUTION 

3.01 INSTALLATION 

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

B. Install identification products to be plainly visible for examination, adjustment, servicing, and maintenance. 
Unless otherwise indicated, locate products as follows: 

1. Surface-Mounted Equipment:  Enclosure front. 

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

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

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

5. Branch Devices:  Adjacent to device. 

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

NOT FOR BID
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7. Conduits:  Legible from the floor. 

8. Boxes:  Outside face of cover. 

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

10. Devices:  Outside face of cover. 

C. Install identification products centered, level, and parallel with lines of item being identified. 

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to interior surfaces using 
self-adhesive backing or epoxy cement. 

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or wrinkles and edges 
properly sealed. 

F. Install underground warning tape above buried lines with one tape per trench at 3 inches (75 mm) below finished 
grade. 

G. Mark all handwritten text, where permitted, to be neat and legible. 

3.02 FIELD QUALITY CONTROL 

A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs of improper 
adhesion. 

A. END OF SECTION 

NOT FOR BID



   
 

   
RADIO SITE SECURITY UPGRADES 
STRUCTURED CABLING FOR VOICE AND DATA - INSIDE-PLANT  27 1005 - 1 
 

SECTION 27 1005 
STRUCTURED CABLING FOR VOICE AND DATA - INSIDE-PLANT 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Communications system design requirements. 
B. Communications pathways. 
C. Copper cable and terminations. 
D. Communications outlets. 
E. Communications identification. 

1.02 RELATED REQUIREMENTS 
A. Section 26 0526 - Grounding and Bonding for Electrical Systems. 
B. Section 26 0533.13 - Conduit for Electrical Systems. 
C. Section 26 0536 - Cable Trays for Electrical Systems. 
D. Section 26 0533.16 - Boxes for Electrical Systems. 
E. Section 26 0539 - Underfloor Raceways for Electrical Systems. 

1.03 REFERENCE STANDARDS 
A. FM (AG) - FM Approval Guide; current edition. 
B. NECA/BICSI 568 - Standard for Installing Commercial Building Telecommunications Cabling; 2006. 
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, Including 

All Applicable Amendments and Supplements. 
D. TIA-568 (SET) - Commercial Building Telecommunications Cabling Standard Set; 2018. 
E. TIA-568.2 - Balanced Twisted-Pair Telecommunications Cabling and Components Standards; 2009c, with 

Addendum (2016). 
F. TIA-569 - Telecommunications Pathways and Spaces; 2015d, with Addendum (2016). 
G. TIA-606 - Administration Standard for Telecommunications Infrastructure; 2017c. 
H. TIA-607 - Generic Telecommunications Bonding and Grounding (Earthing) for Customer Premises; 2015c, 

with Addendum (2017). 
I. UL 444 - Communications Cables; Current Edition, Including All Revisions. 
J. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current Edition, Including All 

Revisions. 
K. UL 1863 - Communications-Circuit Accessories; Current Edition, Including All Revisions. 

1.04 SUBMITTALS 
A. Product Data:   Provide manufacturer's standard catalog pages and data sheets for each product. 
B. Evidence of qualifications for installer. 
C. Test Plan:  Complete and detailed plan, with list of test equipment, procedures for inspection and testing, and 

intended test date; submit at least 60 days prior to intended test date. 
D. Field Test Reports. 

1.05 QUALITY ASSURANCE 
A. Maintain at the project site a copy of each referenced document that prescribes execution requirements. 
B. Manufacturer Qualifications:  At least 3 years experience manufacturing products of the type specified. 

1.06 DELIVERY, STORAGE, AND HANDLING 
A. Store products in manufacturer's unopened packaging until ready for installation. 
B. Keep stored products clean and dry. 

NOT FOR BID
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1.07 WARRANTY 
A. Correct defective Work within a 2 year period after Date of Substantial Completion. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Cabling and Equipment: 
1. Berk-Tek; A Nexans Company;  www.berktek.us 
2. Leviton Network Solutions; www.leviton.com 
3. Chatsworth Products; www.chatsworth.com 

2.02 SYSTEM DESIGN 
A. Provide a complete permanent system of cabling and pathways for voice and data communications, 

including cables, conduits and wireways, pull wires, support structures, enclosures and cabinets, and outlets. 
1. Comply with TIA-568 (SET) (cabling) and TIA-569 (pathways) (commercial standards). 
2. Provide fixed cables and pathways that comply with NFPA 70 and TIA-607 and are UL listed or 

third party independent testing laboratory certified. 
3. Provide connection devices that are rated for operation under conditions of 32 to 140 degrees F at 

relative humidity of 0 to 95 percent, noncondensing. 
4. In this project, the term plenum is defined as return air spaces above ceilings, inside ducts, under 

raised floors, and other air-handling spaces. 
B. Cabling to Outlets:  Specified horizontal cabling, wired in star topology to distribution frame located at center 

hub of star; also referred to as "links". 
C. Contractor to provide allowance up to 150’ of CAT6 cable per site. 

2.03 PATHWAYS 
A. Conduit:  As specified in Section 26 0533.13; provide pull cords in all conduit. 
B. Cable Trays:  As specified in Section 26 0536. 
C. Underfloor Ducts:  As specified in Section 26 0539. 

2.04 COPPER CABLE AND TERMINATIONS 
A. Copper Horizontal Cable: 

1. Description:  100 ohm, balanced twisted pair cable complying with TIA-568.2 and listed and labeled 
as complying with UL 444. 

2. Cable Type - Voice and Data:  TIA-568.2 Category 6 UTP (unshielded twisted pair); 23 AWG. 
3. Cable Capacity:  4-pair. 
4. Cable Applications:  Use listed NFPA 70 Type CMP plenum cable unless otherwise indicated. 
5. Cable Jacket Color - Voice and Data Cable:  Blue. 
6. Product(s): 

a. Berk-Tek; A Nexans Company:  www.berktek.com. 
1) Category 6 Cable: 

(a) Berk-Tek LANmark-6 Type CMP Plenum Rated Cat 6 F/UTP cable; 
23 AWG. 

B. Copper Cable Terminations:  Insulation displacement connection (IDC) type using appropriate tool; use 
screw connections only where specifically indicated. 

C. Jacks and Connectors: Modular RJ-45, non-keyed, terminated with 110-style insulation displacement 
connectors (IDC); high impact thermoplastic housing; suitable for and complying with same standard as 
specified horizontal cable; UL 1863 listed. 
1. Performance:  750 mating cycles. 
2. Voice and Data Jacks:  8-position modular jack, color-coded for both T568A and T568B wiring 

configurations. 
3. Product(s): 

a. Leviton Network Solutions; www.leviton.com. 
1) RJ45 Plugs: 

NOT FOR BID

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-568%20SET
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-569
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-607
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-568.2
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20444
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201863
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(a) Leviton Network Solutions; Model 47613-EZ6: Cat 6 RJ45, (requires  
crimping tool EZ-RJ45 Crimp Tool). 

2) RJ45 Jacks: 
(a) Leviton Network Solutions: eXtreme CAT6+ Model 61110-RL6 

(Blue): Cat 6. 
D. Copper Patch Cords: 

1. Description:  Factory-fabricated 4-pair cable assemblies with 8-position modular connectors 
terminated at each end. 

2. Patch Cords for Patch Panels: 
a. Quantity:  One for each pair of patch panel ports. 
b. Length:  3ft feet. 

3. Product(s): 
a. Leviton Network Solutions; eXtreme Cat Products; www.leviton.com. 

1) Patch Cords - Cat 6: 
(a) Cat 6, 3ft:  Leviton Network Solutions; Model 6D460-3L (blue). 

2.05 COMMUNICATIONS OUTLETS 
A. Outlet Boxes:  Comply with Section 26 0533.16. 

1. Provide depth as required to accommodate cable manufacturer's recommended minimum 
conductor bend radius. 

B. Wall Plates: 
1. Comply with system design standards and UL 514C. 
2. Accepts modular jacks/inserts. 
3. Capacity: 

a. Voice and Data Outlets:  2 ports. 
4. Wall Plate Material/Finish - Flush-Mounted Outlets:  High impact thermoplastic, color to be 

selected. 
5. Product(s): 

a. Leviton Network Solutions; www.leviton.com. 
1) Flush-Mounted Faceplates: 

(a) Leviton Network Solutions Model 42080-2WS: 2 port, white plastic, 
USA style of 2.75 x 4.5 inches. 

2.06 IDENTIFICATION PRODUCTS 
A. Comply with TIA-606. 

2.07 SOURCE QUALITY CONTROL 
A. Factory test cables according to TIA-568 (SET). 

PART 3  EXECUTION 
3.01 INSTALLATION - GENERAL 

A. Comply with latest editions and addenda of TIA-568 (SET) (cabling), TIA-569 (pathways), TIA-607 
(grounding and bonding), NECA/BICSI 568, NFPA 70, and SYSTEM DESIGN as specified in PART 2. 

3.02 INSTALLATION OF  PATHWAYS 
A. Install pathways with the following minimum clearances: 

1. 48 inches from motors, generators, frequency converters, transformers, x-ray equipment, and 
uninterruptible power systems. 

2. 12 inches from power conduits and cables and panelboards. 
3. 5 inches from fluorescent and high frequency lighting fixtures. 
4. 6 inches from flues, hot water pipes, and steam pipes. 

B. Conduit, in Addition to Requirements of Section 26 0533.13: 
1. Arrange conduit to provide no more than the equivalent of two 90 degree bend(s) between pull 

points. 
2. Conduit Bends:  Inside radius not less than 10 times conduit internal diameter. 

NOT FOR BID

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20514C
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-606
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-568%20SET
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-568%20SET
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-569
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-607
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BICSI/NECA-568
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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3. Arrange conduit to provide no more than 100 feet between pull points. 
4. Do not use conduit bodies. 

C. Outlet Boxes: 
1. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for installation 

of telecommunications outlets provided under this section. 
a. Mounting Heights:  Unless otherwise indicated, as follows: 

1) Telephone and Data Outlets:  18 inches above finished floor. 
b. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated. 
c. Provide minimum of 24 inches horizontal separation between flush mounted outlet boxes 

installed on opposite sides of fire rated walls. 
d. Unless otherwise indicated, provide separate outlet boxes for line voltage and low 

voltage devices. 
e. Locate outlet boxes so that wall plate does not span different building finishes. 
f. Locate outlet boxes so that wall plate does not cross masonry joints. 

3.03 INSTALLATION OF EQUIPMENT AND CABLING 
A. Cabling:   

1. Do not bend cable at radius less than manufacturer's recommended bend radius; for unshielded 
twisted pair use bend radius of not less than 4 times cable diameter. 

2. Do not over-cinch or crush cables. 
3. Do not exceed manufacturer's recommended cable pull tension. 
4. When installing in conduit, use only lubricants approved by cable manufacturer and do not chafe or 

damage outer jacket. 
B. Service Loops (Slack or Excess Length):  Provide the following minimum extra length of cable, looped neatly: 

1. At Distribution Frames:  120 inches. 
2. At Outlets - Copper:  12 inches. 

C. Copper Cabling: 
1. Category 5e and Above:  Maintain cable geometry; do not untwist more than 1/2 inch from point of 

termination. 
2. For 4-pair cables in conduit, do not exceed 25 pounds pull tension. 
3. Use T568B wiring configuration. 

D. Identification: 
1. Use wire and cable markers to identify cables at each end. 
2. Use manufacturer-furnished label inserts, identification labels, or engraved wallplate to identify 

each jack at communications outlets with unique identifier. 
3. Use identification nameplate to identify cross-connection equipment, equipment racks, and 

cabinets. 
3.04 FIELD QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for additional requirements. 
B. Comply with inspection and testing requirements of specified installation standards. 
C. Visual Inspection: 

1. Inspect cable jackets for certification markings. 
2. Inspect cable terminations for color coded labels of proper type. 
3. Inspect outlet plates and patch panels for complete labels. 
4. Inspect patch cords for complete labels. 

D. Testing - Copper Cabling and Associated Equipment: 
1. Test backbone cables after termination but before cross-connection. 
2. Test backbone cables for DC loop resistance, shorts, opens, intermittent faults, and polarity 

between connectors and between conductors and shield, if cable has overall shield. NOT FOR BID
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E. Final Testing:  After all work is complete, including installation of telecommunications outlets, and telephone 
dial tone service is active, test each voice jack for dial tone. 

END OF SECTION 
 

NOT FOR BID
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SECTION 28 1000  
ACCESS CONTROL 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Access control system requirements. 

B. Access control units and software. 

C. Access control point peripherals, including readers and keypads. 

D. Accessories. 

1.02 RELATED REQUIREMENTS 

A. Section 07 84 00 - Firestopping. 

B. Section 08 71 00 - Door Hardware:  Electrically operated door hardware, for interface with access control 
system. 

C. Section 11 12 00 - Parking Control Equipment:  Parking gates, for interface with access control system. 

D. Section 26 05 26 - Grounding and Bonding for Electrical Systems. 

E. Section 26 05 33.13 - Conduit for Electrical Systems. 

F. Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements. 

G. Section 27 10 00 - Structured Cabling:  Data cables for access control system IP network connections. 

1.03 REFERENCE STANDARDS 

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015. 

B. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All 
Applicable Amendments and Supplements. 

C. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All 
Applicable Amendments and Supplements. 

D. UL 294 - Access Control System Units Current Edition, Including All Revisions. 

E. UL 1076 - Proprietary Burglar Alarm Units and Systems Current Edition, Including All Revisions. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate the work with other installers to provide suitable door hardware as required for both 
access control functionality and code compliance. NOT FOR BID
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2. Coordinate the placement of readers with millwork, furniture, equipment, etc. installed under other 
sections or by others. 

3. Coordinate the work with other installers to provide power for equipment at required locations. 

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction 
before proceeding with work. 

B. Preinstallation Meetings: 

1. Conduct meeting with facility representative to review reader and equipment locations. 

1.05 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Shop Drawings:  Include plan views indicating locations of system components and proposed size, type, and 
routing of conduits and/or cables. Include elevations and details of proposed equipment arrangements. Include 
system interconnection schematic diagrams. Include requirements for interface with other systems. 

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each system component. 
Include ratings, configurations, standard wiring diagrams, dimensions, finishes,  service condition requirements, 
and installed features. 

D. Design Data:  Standby battery/UPS calculations. 

E. Certify that proposed system design and components meet or exceed specified requirements. 

F. Evidence of qualifications for installer. 

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

H. Field quality control test reports. 

I. Project Record Documents:  Record actual locations of system components and installed wiring arrangements 
and routing. 

J. Operation and Maintenance Data:  Include detailed information on system operation, equipment programming 
and setup, replacement parts, and recommended maintenance procedures and intervals. 

K. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed warranty completed 
in Owner's name and registered with manufacturer. 

L. Software:  One copy of software not resident in read-only memory. 

M. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project. 

1. See Section 01 60 00 - Product Requirements, for additional provisions. NOT FOR BID
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1.06 QUALITY ASSURANCE 

A. Comply with the following: 

1. NFPA 70. 

2. NFPA 101 (Life Safety Code). 

3. The requirements of the local authorities having jurisdiction. 

4. Applicable TIA/EIA standards. 

B. Maintain at the project site a copy of each referenced document that prescribes execution requirements. 

C. Installer Qualifications:  Company specializing in performing the work of this section with minimum three years 
documented experience with access control systems of similar size, type, and complexity and providing contract 
maintenance service as a regular part of their business; authorized manufacturer's representative. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

B. Store products in manufacturer's unopened packaging, keep dry and protect from damage until ready for 
installation. 

1.08 FIELD CONDITIONS 

A. Maintain field conditions within manufacturer's required service conditions during and after installation. 

1.09 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B. Provide minimum one year manufacturer warranty covering repair or replacement due to defective materials or 
workmanship. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Access Control Units - Basis of Design:  Kantech KT-400. 

B. Readers and Keypads - Basis of Design:  Proxpoint Plus Card Reader. 

C. Request to Exits – Basis of Design: Assa Abloy TS-2. 

D. Door Position Switch – Basis of Design: Honeywell 9603 

2.02 ACCESS CONTROL SYSTEM REQUIREMENTS 

A. Provide new access control system consisting of required equipment, conduit, boxes, wiring, connectors, 
hardware, supports, accessories, software, system programming, etc. as necessary for a complete operating 
system that provides the functional intent indicated. 

NOT FOR BID
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B. System Battery Backup:  Provide batteries/uninterruptible power supplies (UPS) as required for 12 hours full 
operation. 

C. Surge Protection: 

1. Provide surge protection for readers and door strikes/locks. 

D. Interface with Other Systems: 

1. Provide products compatible with other systems requiring interface with access control system. 

2. Interface with electrically operated door hardware as specified in Section 08 71 00. 

a. Capable of locking/unlocking/releasing controlled doors. 

b. Capable of receiving input from integral door hardware switches. 

3. Interface with parking control gates as specified in Section 11 12 00. 

a. Capable of controlling gate access. 

E. Provide products listed, classified, and labeled as suitable for the purpose intended. 

1. Access Control Units and Readers:  Listed and labeled as complying with UL 294. 

2.03 ACCESS CONTROL UNITS AND SOFTWARE 

A. Provide access control units and software compatible with readers to be connected. 

B. Unless otherwise indicated, provide software and licenses required for fully operational system. 

C. Access Control Unit: 

1. Basis of Design:  Kantech KT-400. 

2. Control Capability:  4 doors/ 4 readers. 

3. Database: 

a. Storage Capacity:  2,000 cardholders; 60,000 events. 

4. Operating Modes Supported: 

a. Card only. 

D. Computers: 

1. Badging Peripherals:  Unless otherwise indicated, badging peripherals not furnished by access 
control system manufacturer to be provided by Contractor as part of work of this section. 

a. Products: NOT FOR BID
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1) Badging Printer: 

2) Badging Camera: 

3) Badging Signature Tablet: 

2.04 ACCESS CONTROL POINT PERIPHERALS 

A. Provide devices compatible with control units and software. 

B. Provide devices suitable for operation under the service conditions at the installed location. 

C. Readers and Keypads: 

1. General Requirements: 

a. Provide readers compatible with credentials to be used. 

b. Color:  To be selected by Architect from manufacturer's available standard colors. 

c. Proximity Readers: 

1) Utilize 125 kHz RF communication with compatible credentials. 

D. Door Locking Devices (Electric Strikes and Magnetic Locks):  Comply with Section 08 71 00. 

2.05 REQUEST TO EXIT 

A. Request to Exit: 

1. General Requirements: 

a. Switch mounted on single gang wall plate with stainless steel finish. 

b. 2” square push button, illuminated with high brightness LED. 

c. SPDT timed contacts, rated 10A at 35VDC or 120VAC. 

d. LED operates on 12 or 24 VAC/VDC 

B. Request to Exit shall release magnetic lock. 

C. Basis of Design: Assa Abloy TS-2 

2.06 ACCESSORIES 

A. Provide components as indicated or as required for connection of access control system to devices and other 
systems indicated. 

B. Unless otherwise indicated, credentials to be provided by Contractor. 

1. Provide credentials compatible with readers and control units/software to be used. 

C. Provide cables as indicated or as required for connections between system components. 
NOT FOR BID
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1. Data Cables for IP Network Connections:  Unshielded twisted pair (UTP), CAT6 , complying with 
Section 27 10 00. 

D. Provide accessory racks/cabinets as indicated or as required for equipment mounting. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that field measurements are as indicated. 

B. Verify that ratings and configurations of system components are consistent with the indicated requirements. 

C. Verify that mounting surfaces are ready to receive system components. 

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to system. 

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

3.02 INSTALLATION 

A. Install access control system in accordance with NECA 1 (general workmanship). 

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

C. Wiring Method:  Unless otherwise indicated, use cables (not in conduit). 

1. Use suitable listed cables in wet locations, including underground raceways. 

2. Use suitable listed cables for vertical riser applications. 

3. Use listed plenum rated cables in spaces used for environmental air. 

4. Install wiring in conduit for the following: 

a. Where required for rough-in. 

b. Where required by authorities having jurisdiction. 

c. Where exposed to damage. 

d. Where installed outside the building. 

e. For exposed connections from outlet boxes to devices. 

5. Conduit:  Comply with Section 26 05 33.13. 

6. Conceal cables unless specifically indicated to be exposed. 

7. Use power transfer hinges complying with Section 08 71 00 for concealed connections to door 
hardware. NOT FOR BID
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8. Route exposed cables parallel or perpendicular to building structural members and surfaces. 

9. Do not exceed manufacturer's recommended maximum cable length between components. 

D. Provide grounding and bonding in accordance with Section 26 05 26. 

E. Identify system wiring and components in accordance with Section 26 05 53. 

3.03 FIELD QUALITY CONTROL 

A. See Section 01 40 00 - Quality Requirements, for additional requirements. 

B. Prepare and start system in accordance with manufacturer's instructions. 

C. Program system parameters according to requirements of Owner. 

D. Test for proper interface with other systems. 

E. Correct defective work, adjust for proper operation, and retest until entire system complies with Contract 
Documents. 

3.04 CLEANING 

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match original factory 
finish. 

3.05 CLOSEOUT ACTIVITIES 

A. Demonstration:  Demonstrate proper operation of system to Owner, and correct deficiencies or make 
adjustments as directed. 

B. Training:  Train Owner's personnel on operation, adjustment, and maintenance of system. 

1. Use operation and maintenance manual as training reference, supplemented with additional 
training materials as required. 

2. Provide minimum of four hours of training. 

3. Instructor:  Qualified contractor familiar with the project and with sufficient knowledge of the 
installed system. 

4. Location:  At project site. 

3.06 PROTECTION 

A. Protect installed system components from subsequent construction operations. 

A. END OF SECTION NOT FOR BID
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SECTION 28 2000 
VIDEO SURVEILLANCE 

PART 1  GENERAL 

1.1 DESCRIPTION 

A. This specification covers the furnishing of an extension to County’s existing enterprise-wide video surveillance system 
(VSS). The complete video surveillance system is comprised of:  

1. Digital Video Management System (DVMS)   

2. Network Video Recorders (NVR) comprising image processing and recording media. 

3. Imaging components, including cameras, illuminators, and other field devices. 

4. LAN/WAN networks that provide connectivity to support these components 

B. Furnish licenses, VSS hardware devices, mounting brackets, power supplies, servers, workstations, recorders, 
controls, consoles and other components of the system  

C. Furnish and install special boxes, cable, connectors, wiring, and other accessories necessary to complete the system 
installation. 

D. Furnish and install power sources, power outlets, junction boxes, pull boxes, conduit, connectors, wiring, and other 
accessories necessary to complete the system installation.   

1.2 RELATED REQUIREMENTS 

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems. 

B. Section 26 05 29 - Hangers and Supports for Electrical Systems. 

C. Section 26 05 34 - Conduit. 

D. Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements. 

E. Section 27 10 00 - Structured Cabling:  Data cables for IP video surveillance system network connections. 

1.3 REFERENCE STANDARDS 

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

B. NECA 303 - Standard for Installing Closed-Circuit Television (CCTV) Systems; 2005. 

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

NOT FOR BID
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1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate the placement of cameras with structural members, ductwork, piping, equipment, luminaires, 
diffusers, fire suppression system components, and other potential conflicts installed under other sections or 
by others. 

2. Coordinate the work with other installers to provide power for cameras and equipment at required locations. 

3. Notify County of any conflicts with or deviations from the contract documents. Obtain direction before 
proceeding with work. 

B. Preinstallation Meetings: 

1. Conduct meeting with facility representative to review camera and equipment locations and camera field of 
view objectives. 

2. Meet with the County Security Committee to determine a design basis for video surveillance that considers  

 a. Threats and Vulnerabilities;  

 b. Areas/Targets of Specific Interest;  

 c. Historical Incidents;  

 d. Imaging Goals: Determine the general application goals for video imaging in each area and imaging target. 
Options include using video imaging for General Monitoring, Detection, Observation, Recognition, or 
Identification purposes. Meeting these goals will impact the selection and number of cameras, as each 
requires successively higher levels of resolution and quality. 

 e. Interior/Exterior locations shall be reviewed for quantity determination based on points of interest.  

1.5 SUBMITTALS 

A. Shop Drawings:  Include plan views indicating locations of system components and proposed size, type, and routing of 
conduits and/or cables. Include elevations and details of proposed equipment arrangements. Include system 
interconnection schematic diagrams. Include requirements for interface with other systems. 

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each system component. Include 
ratings, configurations, standard wiring diagrams, dimensions, finishes,  service condition requirements, and installed 
features. 

C. Design Data: 

1. Standby battery/UPS calculations. 

NOT FOR BID
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2. Video storage capacity calculations. 

D. Certify that proposed system design and components meet or exceed specified requirements. 

E. Evidence of qualifications for installer. 

F. Field quality control test reports. 

G. Project Record Documents:  Record actual locations of system components and installed wiring arrangements and 
routing. 

H. Operation and Maintenance Data:  Include detailed information on system operation, equipment programming and 
setup, replacement parts, and recommended maintenance procedures and intervals. 

1. Include contact information for entity that will be providing contract maintenance and trouble call-back 
service. 

I. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed warranty completed in 
Owner's name and registered with manufacturer. 

J. Software:  One copy of software not resident in read-only memory.  

1.6 QUALITY ASSURANCE 

A. Comply with the following: 

1. NFPA 70. 

2. Applicable TIA/EIA standards. 

B. Maintain at the project site a copy of each referenced document that prescribes execution requirements. 

C. Installer Qualifications:  Company specializing in performing the work of this section with minimum five years 
documented experience with video surveillance systems of similar size, type, and complexity and providing contract 
maintenance service as a regular part of their business; authorized manufacturer's representative.  

D. Provide service renewable service contract with District to clean, maintain, and repair camera system as needed. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions and NECA 303. 

B. Store products in manufacturer's unopened packaging, keep dry and protect from damage until ready for installation. 

1.8 FIELD CONDITIONS 

A. Maintain field conditions within manufacturer's required service conditions during and after installation. 
NOT FOR BID
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1.9 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B. Provide minimum one year manufacturer warranty covering repair or replacement due to defective materials or 
workmanship.  

1.10 BIDDING 

A. Contractor shall budget 1-1/2 interior cameras and 2 exterior cameras per site. Camera quantities and locations to be 
determined on a site by site situation with feedback from county.  

PART 2  PRODUCTS  

2.1 MANUFACTURERS 

A. Approved County surveillance manufacturers: 

 1. Axis 

 2. Infinova 

 3. Avigilon 

 4. March Networks 

 5. Arecont 

 6. Bosch 

 7. IQinVision 

 8. Mobotix 

 9. Panasonic 

 10. Pelco 

 11. Samsung 

 12. Sony 

 13. Other ONVIF compliant devices. NOT FOR BID
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2.2 VIDEO SURVEILLANCE SYSTEM 

A. Provide new video surveillance system consisting of all required equipment, conduit, boxes, wiring, connectors, 
hardware, supports, accessories, software, system programming, etc. as necessary for a complete operating system 
that provides the functional intent indicated. 

B. System Description:  IP system with connection to network (IP) cameras. 

C. Provide products listed, classified, and labeled as suitable for the purpose intended. 

D. Compatibility With The San Bernardino VSS Enterprise  

 1.  The following information is provided to establish required system performance for a Video Surveillance System 
(VSS) system. Some of the performance requirements noted herein may be supported by existing components of 
a VSS enterprise system in concert with new equipment and software provided for each project.    

 2.  The VSS components provided shall be compatible with the existing VSS enterprise such that the functionality 
provided for the project, including the video and audio imaging, can be seamlessly accessed and managed by 
the existing enterprise system.    

 3.  Ensure system additions and modifications provided under this scope of work have no negative effect on the 
existing systems and operations, and no permanent effect beyond that specified or implied by the scope of work 
unless otherwise noted herein 

E. General  

 1.  The system shall accommodate monitoring of video images on one-to-many computer workstations and shall 
accommodate recording (archiving) of any or all images at user adjustable frame rates and resolutions.  

 2.  The software shall support events and alarms. 

 3.  The software shall facilitate integrations with other 3rd party systems including alarm/access control systems, 
building automation systems, perimeter systems, etc. in order to comprise a complete and comprehensive 
security system including situational awareness.  

 4.  The software shall intrinsically accommodate two-way voice communication between the monitoring location and 
camera locations. Voice communication from the remote encoder shall be archived with video.  

 5.  The software shall support integration to intelligent video analysis devices.  

 6.  The software shall facilitate analysis of incidents using an additional software module.  

 7.  The software shall facilitate comprehensive situational awareness by integrating alarms and video in logical 
groupings related through system hierarchical maps, including both building plans and satellite views of sites and 
facilities.  
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 8.  The software shall permit “Video Guard Tours” by allowing users to “tour” a facility (or facilities) through 
sequences of several Layouts with cameras shown cyclically, each for a predefined amount of time, allowing the 
user to “walk” the facility using the video system 

F. Environment 

 1.  The system shall be wholly contained within the site and facilities of the project, but shall also be fully integrated 
with the County’s enterprise video surveillance system (VSS) so that images may be viewed at the Security 
Command Center and used for investigations.    

 2.  Video Processing and Recording Components: Network Video Recorders (NVR) shall be distributed, and located 
in Server Rooms, IDF Rooms, and Electrical Rooms, as needed or as directed by County to support the system.    

 3.  Primary Monitoring Post: Video images are primarily monitored at the County Security Command Center.  

 4.  Administrative Client: System programming, configuration and control shall occur at the County Security 
Command Center  

 5.  Building Administrative Post: Video Client workstations shall be strategically located at Command Posts or 
administrative positions at each site or building, as required by County.  Site surveillance, site camera 
configuration, and review of recorded images shall occur at these locations.  

 6.  Infrastructure and Connectivity    

   a.  The video camera and processing components at each site shall utilize a combination of standard 
copper cable, fiber optic cable, IP or wireless transmission schemes, depending on individual site 
conditions.  

   b.  Local Sites: The wired network cameras, network video appliances, and Client Workstations shall 
reside on the building’s local area network (LAN) or network segment.  Recording, live viewing, 
switching, long-term archive storage, reviewing, and configuration shall be implemented over this 
infrastructure. Coordinate LAN/WAN requirements for this project with County.  

   c.  Enterprise: Local LAN networks will be connected to the County LAN/WAN network to establish 
VSS connectivity between sites and the Security Command Center.    

   d.  LAN/WAN enterprise services are provided by County. Coordinate with County on the provision 
of LAN ports, network rights, bandwidth requirements, QoS requirements, IP and MAC 
addressing. 

2.3 VIDEO RECORDING AND VIEWING EQUIPMENT 

A. Provide video recording and viewing equipment compatible with cameras to be connected. 
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B. Network Video Recorders (NVRs):  

1. Record using H.265 compression. 

2. Server shall contain hot swappable storage drives for maintenance and expansion. 

3. NVR shall have two Network Interface Cards (NIC) for teamed network connectivity. 

4. NVR usable capacity must be based on storing video from each camera for 365 days.  

5. NVR storage shall be configured in a way to provide the performance and redundancy required of an 
enterprise system.  This includes a configuration including spares for the OS and video data.    

6. NVR shall record cameras at no less than 7 frames per second and up to 30 frames per second (depending 
on circumstances).  

7. NVR shall have two power supplies for redundancy. 

8. NVR shall be compatible in a 2-post or in a 4-post server rack and be installed on slide rails with a cable 
management arm.  

9. NVR software that is compatible with the County’s selected access control system and intrusion detection 
system (optional)  

10. Main 10 profile with 10-bit support. Decoders must support decoding bitstreams made with the Main and 
Main 10 profiles. The higher bit rate allows for use of greater number of colors, improved video quality and 
improved coding efficiency 

C. Network Requirements 

 1. Network: 100 Base-TX, RJ45 Connector, CAT6 Cabling. 

 2. ONVIF: ONVIF compliance version 1.02, 2.00 

 3. Security: Password protection, HTTPS encryption, digest authentication, WS authentication, user access log, 
802.1x port based authentication 

 4. Protocols: IPv6, IPv4, HTTP, HTTPS, DNS, NTP, RTP, TCP, UDP, ICMP, DHCP 

 5. Streaming Protocols: RTP/UDP, RTP/UDP multicast, RTP/RTPS/TCP, RTP/RTSP/HTTP/TCP, 
RTP/RTSP/HTTPS/TCP, HTTP 

 6. Device Management Protocols: SNMP v2c, SNMP v3. 

D. Edge Storage Requirements 

 1. Storage Capacity : Minimum 4TB. 
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 2. Throughput : 210Mbps. 

 3. Record Rate : 130Mbps. 

 4. POE Ports : Minimum 4 

E. Core Storage Requirements (Central Network Recorder) 

 1. Storage Capacity: Minimum 128TB. 

 2. Throughput: 2100 Mbps. 

 3. Record Rate: 1500 Mbps. 

 4. Redundancy: RAID 6. 

 5.  Network Video Recorder to be located in Rialto Office.  

F. Video Management Software: 

1. Unless otherwise indicated, provide all software and licenses required for fully operational system. 

2. Cameras per server: Minimum 300 

3. Video Compression Support: H.264, H.265, MPEG, MPEG4 and JPEG2000 

4. Edge Storage Capacity: Minimum 100 remote edge storage devices 

5. Device Support: Third Party IP Cameras and Encoders, ONVIF Compliant cameras and encoders 

6. Camera Support: Fisheye camera dewarping 

7. Client Analytics: Video Analytics overlays 

8. Client Encryption: FIPS 140-2 

9. Client Security: Two-Factor Authentication 

10. Event Search: Required 

2.4 CAMERAS 

A. Provide cameras and associated accessories suitable for operation under the service conditions at the installed 
location. Provide additional components (e.g. enclosures, heaters, blowers, etc.) as required. 

B. Where not factory-installed, provide additional components (e.g. lenses, mounting accessories, etc.) as necessary for 
complete installation. 

C. Minimum resolution: 1920 x 1080 
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D. Aspect ratio: 16:9 

E. Maximum image rate: 30FPS 

F. Bandwidth Management: HDSM SmartCodec Technology 

G. Image Compression: H.264 HDSM, H.265, Motion JPEG 

H. Motion Detection: Pixel motion: Selectable sensitivity and threshold.  Classified object detection. 

I. Camera Tamper Detection: Required. 

J. Indoor Network (IP) Cameras: 

1. Cameras shall be mini-dome or bullet form factor with fixed mounting hardware.  

2. Cameras shall be high-resolution color digital cameras.  

3. Cameras shall incorporate infrared (IR) illumination.  

4. Cameras shall have wide dynamic range (WDR) to handle different lighting conditions within the scene.  

5. Provide no less than 4-megapixel (MP) video resolution.  

6. Lens F-Stop shall be between 1.8 to 2.0.  

7. Lens Type:  

 a. Vari-Focal 2.8-12mm  

 b. Auto zoom enabled with a minimum of 10x optical capability  

 c. 180-degree panoramic  

 d. 360-degree panoramic  

8. Utilize Power over Ethernet (PoE) as the power source from a PoE switch.  

9. Program a static IP address coordinated with the Owner.  

10. S/N Ratio More than 80dB (AGC off). 

11. Cable runs to cameras shall be Category CAT 6.  

12. Cameras shall have optional mounting accessories available.  

13. Cameras shall have Edge Video Analytics and the ability to add additional ones. 

14.  Operating temperature: -40 F – 140 F. 
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15. Electromagnetic Emissions: FCC Part 15 Subpart B Class B 

16. Camera housing to be tamper resistant and include tamper detection. 

K. Outdoor Network (IP) Cameras: 
1. Cameras shall be mini-dome, bullet or pan, tilt, zoom (PTZ) form factor with fixed mounting hardware and 

vandal resistant housing.  
2. Weather resistant enclosures shall have a minimum certified rating of IP66.  
3. Housing should be vandal resistant.  
4. Cameras shall be high-resolution color digital cameras. 
5. Cameras shall incorporate infrared (IR) illumination. 
6. Cameras shall have wide dynamic range (WDR) to handle different lighting conditions  

within the scene. 
7. Cameras shall have wide dynamic range (WDR) to handle different lighting conditions  

within the scene.  
8. Provide no less than 4MP video resolution.  
9. Lens F-Stop shall be between 1.2 to 2.0.  
10. Minimum Illumination .5 lux Color and 0.08 lux B/W 
11. Electronic shutter speed: 1-1/10,000 second. 
12. Lens Type:  

 a.  Vari-Focal 2.8-12mm  
b. Auto zoom enabled with a minimum of 10x optical capability  
c. 180-degree panoramic  
d. 360-degree panoramic  

13. Utilize Power over Ethernet (PoE) as the power source from a PoE switch.  

14. Program a static IP address coordinated with the Owner.  

15. S/N Ratio More than 80dB (AGC off). 

16. Cable runs to cameras shall be Category CAT 6.  

17. Cameras shall have optional mounting accessories available.  

18. Cameras shall have Edge Video Analytics and the ability to add additional ones. 

19. Operating temperature: -40 F – 140 F. 

20. Electromagnetic Emissions: FCC Part 15 Subpart B Class B 

21. Camera housing to be tamper resistant and include tamper detection. 
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L. Camera Enclosures and Mounting Brackets: 

1. Where not factory-installed, provide accessory camera enclosures suitable for operation under the service 
conditions at the installed location. 

2. Where not factory-installed, provide accessory camera mounting brackets necessary for installation. 

2.5 ACCESSORIES 

A. Provide components as indicated or as required for connection of video surveillance system to devices and other 
systems indicated. 

B. Provide components as indicated or as required for system power and network connections. 

C. Provide cables as indicated or as required for connections between system components. 

1. Data Cables for IP Network Connections:  Unshielded twisted pair (UTP), CAT6,  complying with Section 27 
10 00. 

D. Provide accessory racks/cabinets as indicated or as required for equipment mounting. 

2.6 LICENSING 

A. The system shall have an enterprise base license that allows access to all basic features and functionality without any 
additional licenses except camera licenses.   

B. Camera software license management must allow license transfers without interaction from Contractor.  

C. Software licenses as needed for all endpoints, headend equipment, and any physical and virtual servers must be 
included.  

D. Edge device license shall not be tied to a hardware address (MAC Address).   

E. Camera licenses may be moved between recording servers. 

F. All camera licenses are moveable without requiring manufacturer action of any type.   

G. The web-client applications can be used on an unlimited number of times and may be running simultaneously without 
any additional licenses.   

H. Camera licenses may be moved between recording devices  

I. The web and mobile clients can be used on an unlimited number of times and may be running simultaneously without 
any additional licenses.  

J. Each recording server shall be capable of supporting an unlimited number of edge device connection licenses 
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K. Contractor to provide 12 licenses for county use. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that field measurements are as indicated. 

B. Verify that ratings and configurations of system components are consistent with the indicated requirements. 

C. Verify that mounting surfaces are ready to receive system components. 

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to system where applicable. 

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

F. Verify exact viewing angles for each site with county prior to installation. 

3.2 INSTALLATION 

A. Install video surveillance system in accordance with NECA 1 (general workmanship) and NECA 303. 

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

C. Provide required support and attachment in accordance with Section 26 05 29. 

D. Wiring Method:  Unless otherwise indicated, use cables (not in conduit). 

1. Use suitable listed cables in wet locations, including underground raceways. 

2. Use suitable listed cables for vertical riser applications. 

3. Use listed plenum rated cables in spaces used for environmental air. 

4. Install wiring in conduit for the following: 
a. Where required for rough-in. 
b. Where required by authorities having jurisdiction. 
c. Where exposed to damage. 
d. Where installed outside the building. 
e. For exposed connections from outlet boxes to cameras. 

5. Conduit:  Comply with Section 26 05 34. 

 a. Exposed conduit is not allowed. Camera shall have direct penetration into existing facility. Provide 
all required weatherproofing. 

6. Conceal all cables unless specifically indicated to be exposed. 
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7. Cables in the following areas may be exposed, unless otherwise indicated: 
a. Equipment closets. 
b. Within joists in areas with no ceiling. 
c. Areas with cable tray. 

8. Route exposed cables parallel or perpendicular to building structural members and surfaces. 

9. Include service loop cable lengths to allow relocation of cameras within 30 ft of installed location. 

E. Provide grounding and bonding in accordance with Section 26 05 26. 

F. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and methods 
specified in Section 07 84 00. 

G. Identify system wiring and components in accordance with Section 26 05 53. 

 

 

3.4 INTRUSION DETECTION EVENTS 

 A.  

Analytics Intrusion Detection Events 
Objects in Area Event is triggered when the selected object type moves into the region of 

interest. 
Object Appears or Enters Area Event is triggered by each object that enters the region of interest. 
Objects Enter Area Event is triggered when the specified number of objects have entered the 

region of interest. 
Objects Leave Area Event is triggered when the specified number of objects have left the region 

of interest. 
Object Types in outdoor mode Vehicle Types: Car, Truck, Motorcycle, Bus, Bicycle - Person 
Object Types in indoor mode Person 
Tamper Detection Event is triggered when the scene unexpectedly changes. 

 

3.5 FIELD QUALITY CONTROL 

A. Prepare and start system in accordance with manufacturer's instructions. 

B. Adjust cameras to provide desired field of view and produce suitable images under all service lighting conditions. 

C. Program system parameters according to requirements of Owner. 

D. Test for proper interface with other systems. 

E. Correct defective work, adjust for proper operation, and retest until entire system complies with contract documents. 
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F. Submit detailed reports indicating inspection and testing results and corrective actions taken. 

3.6 CLEANING 

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match original factory finish. 

3.7 CLOSEOUT ACTIVITIES 

A. Demonstration:  Demonstrate proper operation of system to Owner, and correct deficiencies or make adjustments as 
directed. 

B. Training:  Train Owner's personnel on operation, adjustment, and maintenance of system. 

1. Use operation and maintenance manual as training reference, supplemented with additional training 
materials as required. 

2. Provide (2) four hour training sessions for a total of (8) hours of training.  

3. Location:  At project site. 

3.7 PROTECTION 

A. Protect installed system components from subsequent construction operations. 

END OF SECTION 
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	010731_Cutting and Patching
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes procedural requirements for cutting and patching.

	1.2 SUBMITTALS
	A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days before the time cutting and patching will be performed, requesting approval to proceed.  Include the following information:
	1. Extent:  Describe cutting and patching, show how they will be performed, and indicate why they cannot be avoided.
	2. Changes to In-Place Construction:  Describe anticipated results.  Include changes to structural elements and operating components as well as changes in building's appearance and other significant visual elements.
	3. Products:  List products to be used and firms or entities that will perform the Work.
	4. Dates:  Indicate when cutting and patching will be performed.
	5. Utility Services and Mechanical/Electrical Systems:  List services/systems that cutting and patching procedures will disturb or affect.  List services/systems that will be relocated and those that will be temporarily out of service.  Indicate how l...
	6. Structural Elements:  Where cutting and patching involve adding reinforcement to structural elements, submit details and engineering calculations showing integration of reinforcement with original structure.
	7. Engineer's Approval:  Obtain approval of cutting and patching proposal before cutting and patching.  Approval does not waive right to later require removal and replacement of unsatisfactory work.


	1.3 QUALITY ASSURANCE
	A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	B. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	C. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Client's opinio...

	1.4 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.
	1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with in-place finishes or primers.
	2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Temporary Support:  Provide temporary support of Work to be cut.
	B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to minimize interruption to occupied areas.

	3.3 PERFORMANCE
	A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed pro...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.

	C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work.  Patch with durable seams that are as invisible as possible.  Provide materials and comply with installation r...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	3. Floors and Walls:  Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove in-p...
	4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition.

	D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely remove paint, mortar, oils, putty, and similar materials.



	013200_Construction Progress Documents
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for documenting the progress of construction during performance of the Work, including the following:
	1. Contractor's construction schedule.
	2. Daily construction reports.
	3. Field condition reports.


	1.2 DEFINITIONS
	A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, and controlling the construction project.  Activities included in a construction schedule consume time and resources.
	1. Critical Activity:  An activity on the critical path that must start and finish on the planned early start and finish times.
	2. Predecessor Activity:  An activity that precedes another activity in the network.
	3. Successor Activity:  An activity that follows another activity in the network.

	B. CPM:  Critical path method, which is a method of planning and scheduling a construction project where activities are arranged based on activity relationships.  Network calculations determine when activities can be performed and the critical path of...
	C. Critical Path:  The longest connected chain of interdependent activities through the network schedule that establishes the minimum overall Project duration and contains no float.
	D. Float:  The measure of leeway in starting and completing an activity.
	1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a jointly owned, expiring Project resource available to both parties as needed to meet schedule milestones and Contract completion date.


	1.3 INFORMATIONAL SUBMITTALS
	A. Format for Submittals:  Submit required submittals in the following format:
	1. PDF electronic file.
	2. Two paper copies.

	B. Start-up Network Diagram:  Of size required to display entire network for entire construction period.  Show logic ties for activities.
	C. Contractor's Construction Schedule:  Initial schedule, of size required to display entire schedule for entire construction period.
	1. Submit a working electronic copy of schedule, using software indicated, and labeled to comply with requirements for submittals.  Include type of schedule (initial or updated) and date on label.

	D. CPM Reports:  Concurrent with CPM schedule, submit each of the following reports.  Format for each activity in reports shall contain activity number, activity description, original duration, remaining duration, early start date, early finish date, ...
	1. Activity Report:  List of all activities sorted by activity number and then early start date, or actual start date if known.
	2. Logic Report:  List of preceding and succeeding activities for all activities, sorted in ascending order by activity number and then early start date, or actual start date if known.
	3. Total Float Report:  List of all activities sorted in ascending order of total float.
	4. Earnings Report:  Compilation of Contractor's total earnings from the Notice to Proceed until most recent Application for Payment.

	E. Daily Construction Reports:  Submit at weekly intervals.
	F. Field Condition Reports:  Submit at time of discovery of differing conditions.

	1.4 COORDINATION
	A. Coordinate preparation and processing of schedules and reports with performance of construction activities and with scheduling and reporting of separate contractors.
	B. Coordinate Contractor's construction schedule with the schedule of values, list of subcontracts, submittal schedule, progress reports, payment requests, and other required schedules and reports.
	1. Secure time commitments for performing critical elements of the Work from entities involved.
	2. Coordinate each construction activity in the network with other activities and schedule them in proper sequence.



	PART 2 -  PRODUCTS
	2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL
	A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of final completion.
	1. Contract completion date shall not be changed by submission of a schedule that shows an early completion date, unless specifically authorized by Change Order.

	B. Activities:  Treat each story or separate area as a separate numbered activity for each principal element of the Work.  Comply with the following:
	1. Activity Duration:  Define activities so no activity is longer than 20 days, unless specifically allowed by Engineer.
	2. Procurement Activities:  Include procurement process activities for the following long lead items and major items, requiring a cycle of more than 60 days, as separate activities in schedule.  Procurement cycle activities include, but are not limite...
	a. Substations.
	b. Transformers.

	3. Submittal Review Time:  Include review and resubmittal times indicated in Division 1 Section "Submittal Procedures" in schedule.  Coordinate submittal review times in Contractor's construction schedule with submittal schedule.
	4. Startup and Testing Time:  Include not less than 15 days for startup and testing.
	5. Substantial Completion:  Indicate completion in advance of date established for Substantial Completion, and allow time for Engineer’s administrative procedures necessary for certification of Substantial Completion.
	6. Punch List and Final Completion:  Include not more than 30 days for punch list and final completion.

	C. Constraints:  Include constraints and work restrictions indicated in the Contract Documents and as follows in schedule, and show how the sequence of the Work is affected.
	1. Phasing:  Arrange list of activities on schedule by phase.
	2. Work under More Than One Contract:  Include a separate activity for each contract.
	3. Work by Owner:  Include a separate activity for each portion of the Work performed by Owner.
	4. Work Restrictions:  Show the effect of the following items on the schedule:
	a. Coordination with existing construction.
	b. Limitations of continued occupancies.
	c. Uninterruptible services.
	d. Partial occupancy before Substantial Completion.
	e. Use of premises restrictions.
	f. Provisions for future construction.
	g. Seasonal variations.
	h. Environmental control.

	5. Work Stages:  Indicate important stages of construction for each major portion of the Work.

	D. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but not limited to, the Notice to Proceed, Substantial Completion, and final completion
	E. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to occur or commence prior to submittal of next schedule update.  Summarize the following issues:
	1. Unresolved issues.
	2. Unanswered RFIs.
	3. Rejected or unreturned submittals.
	4. Notations on returned submittals.

	F. Recovery Schedule:  When periodic update indicates the Work is 14 or more calendar days behind the current approved schedule, submit a separate recovery schedule indicating means by which Contractor intends to regain compliance with the schedule.
	G. Computer Scheduling Software:  Prepare schedules using current version of a program that has been developed specifically to manage construction schedules.
	1. Utilize Microsoft Project, for Windows XP operating system.


	2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART)
	A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt-chart-type, Contractor's construction schedule within 30 days of date established for the Notice to Proceed.
	B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of each week with a continuous vertical line.
	1. For construction activities that require three months or longer to complete, indicate an estimated completion percentage in 10 percent increments within time bar.


	2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)
	A. General:  Prepare network diagrams using AON (activity-on-node) format.
	B. Start-up Network Diagram:  Submit diagram within 14 days of date established for the Notice to Proceed.  Outline significant construction activities for the first 90 days of construction.  Include skeleton diagram for the remainder of the Work and ...
	C. CPM Schedule:  Prepare Contractor's construction schedule using a cost- and resource-loaded, time-scaled CPM network analysis diagram for the Work.
	1. Develop network diagram in sufficient time to submit CPM schedule so it can be accepted for use no later than 60 days after date established for the Notice to Proceed.
	a. Failure to include any work item required for performance of this Contract shall not excuse Contractor from completing all work within applicable completion dates, regardless of Engineer's approval of the schedule.

	2. Establish procedures for monitoring and updating CPM schedule and for reporting progress.  Coordinate procedures with progress meeting and payment request dates.
	3. Use "one workday" as the unit of time for individual activities.  Indicate nonworking days and holidays incorporated into the schedule in order to correlate with Contract Time.

	D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  Using the start-up network diagram, prepare a skeleton network to identify probable critical paths.
	1. Activities:  Indicate the estimated time duration, sequence requirements, and relationship of each activity in relation to other activities.  Include estimated time frames for the following activities:
	a. Preparation and processing of submittals.
	b. Mobilization and demobilization.
	c. Purchase of materials.
	d. Delivery.
	e. Fabrication.
	f. Utility interruptions.
	g. Installation.
	h. Work by Owner that may affect or be affected by Contractor's activities.
	i. Testing.
	j. Punch list and final completion.
	k. Activities occurring following final completion.

	2. Critical Path Activities:  Identify critical path activities, including those for interim completion dates.  Scheduled start and completion dates shall be consistent with Contract milestone dates.
	3. Processing:  Process data to produce output data on a computer-drawn, time-scaled network.  Revise data, reorganize activity sequences, and reproduce as often as necessary to produce the CPM schedule within the limitations of the Contract Time.
	4. Format:  Mark the critical path.  Locate the critical path near center of network; locate paths with most float near the edges.
	a. Subnetworks on separate sheets are permissible for activities clearly off the critical path.


	E. Contract Modifications:  For each proposed contract modification and concurrent with its submission, prepare a time-impact analysis using a network fragment to demonstrate the effect of the proposed change on the overall project schedule.
	F. Initial Issue of Schedule:  Prepare initial network diagram from a sorted activity list indicating straight "early start-total float."  Identify critical activities.  Prepare tabulated reports showing the following:
	1. Contractor or subcontractor and the Work or activity.
	2. Description of activity.
	3. Principal events of activity.
	4. Immediate preceding and succeeding activities.
	5. Early and late start dates.
	6. Early and late finish dates.
	7. Activity duration in workdays.
	8. Total float or slack time.
	9. Average size of workforce.
	10. Dollar value of activity (coordinated with the schedule of values).

	G. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated reports showing the following:
	1. Identification of activities that have changed.
	2. Changes in early and late start dates.
	3. Changes in early and late finish dates.
	4. Changes in activity durations in workdays.
	5. Changes in the critical path.
	6. Changes in total float or slack time.
	7. Changes in the Contract Time.


	2.4 REPORTS
	A. Daily Construction Reports:  Prepare a daily construction report recording the following information concerning events at Project site:
	1. List of subcontractors at Project site.
	2. List of separate contractors at Project site.
	3. Approximate count of personnel at Project site.
	4. Equipment at Project site.
	5. Material deliveries.
	6. High and low temperatures and general weather conditions, including presence of rain or snow.
	7. Accidents.
	8. Meetings and significant decisions.
	9. Unusual events.
	10. Stoppages, delays, shortages, and losses.
	11. Meter readings and similar recordings.
	12. Emergency procedures.
	13. Orders and requests of authorities having jurisdiction.
	14. Change Orders received and implemented.
	15. Construction Change Directives received and implemented.
	16. Services connected and disconnected.
	17. Equipment or system tests and startups.
	18. Partial completions and occupancies.
	19. Substantial Completions authorized.

	B. Field Condition Reports:  Immediately on discovery of a difference between field conditions and the Contract Documents, prepare and submit a detailed report.  Submit with a Request for Information.  Include a detailed description of the differing c...


	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE
	A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect actual construction progress and activities.  Issue schedule one week before each regularly scheduled progress meeting.
	1. Revise schedule immediately after each meeting or other activity where revisions have been recognized or made.  Issue updated schedule concurrently with the report of each such meeting.
	2. Include a report with updated schedule that indicates every change, including, but not limited to, changes in logic, durations, actual starts and finishes, and activity durations.
	3. As the Work progresses, indicate final completion percentage for each activity.

	B. Distribution:  Distribute copies of approved schedule to Engineer, Owner, separate contractors, testing and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.
	1. Post copies in Project meeting rooms and temporary field offices.
	2. When revisions are made, distribute updated schedules to the same parties and post in the same locations.  Delete parties from distribution when they have completed their assigned portion of the Work and are no longer involved in performance of con...




	013300_Submittal Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other miscellaneous submittals.

	1.2 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Engineer’s responsive action.
	B. Informational Submittals:  Written information that does not require Engineer's approval.  Submittals may be rejected for not complying with requirements.

	1.3 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Engineer reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as follows.  Time for review shall commence on Engineer's receipt of submittal.
	1. Initial Review:  Allow 7 days for initial review of each submittal.  Allow additional time if processing must be delayed to permit coordination with subsequent submittals.  Architect will advise Contractor when a submittal being processed must be d...
	2. If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Allow 7 days for processing each resubmittal.
	4. No extension of the Contract Time will be authorized because of failure to transmit submittals enough in advance of the Work to permit processing.

	C. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately on label or beside title block to record Contractor's review and approval markings and action taken by Engineer.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Engineer.
	d. Name and address of Contractor.
	e. Name and address of subcontractor.
	f. Name and address of supplier.
	g. Name of manufacturer.
	h. Unique identifier, including revision number.
	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Other necessary identification.


	D. Deviations:  Highlight, encircle, or otherwise identify deviations from the Contract Documents on submittals.
	E. Additional Copies:  Unless additional copies are required for final submittal, and unless Engineer observes noncompliance with provisions of the Contract Documents, initial submittal may serve as final submittal.
	F. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Engineer will return submittals, without review received from sources other than Contractor.
	1. Include Contractor's certification stating that information submitted complies with requirements of the Contract Documents.

	G. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on trans...
	H. Use for Construction:  Use only final submittals with mark indicating action taken by Engineer in connection with construction.
	I. Contractor shall transmit all submittals at one time. Partial submittals transmitted at separate times may be returned without review by the Engineer.


	PART 2 -  PRODUCTS
	2.1 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	1. Number of Copies:  Submit 6 copies of each submittal, unless otherwise indicated.  Engineer will return two copies.  Mark up and retain one returned copy as a Project Record Document.

	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Manufacturer's catalog cuts.
	e. Wiring diagrams showing factory-installed wiring.
	f. Printed performance curves.
	g. Operational range diagrams.
	h. Compliance with recognized trade association standards.
	i. Compliance with recognized testing agency standards.


	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Notation of coordination requirements.
	j. Notation of dimensions established by field measurement.

	2. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring.
	3. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 30T8-1/2 by 11 inches30T but no larger than 30T30 by 42 inches30T.


	2.2 INFORMATIONAL SUBMITTALS
	A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
	1. Number of Copies:  Submit 6 copies of each submittal, unless otherwise indicated.  Architect will not return copies.
	2. Certificates and Certifications:  Provide a notarized statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign documen...
	3. Test and Inspection Reports

	B. Contractor's Construction Schedule
	C. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other informa...
	D. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements.  Submit record of Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on AWS forms.  Include names of fi...
	E. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment.
	F. Design Data:  Prepare written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other performance and design criteri...
	G. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name of product and name, address, and tel...
	H. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service representative's tests and inspections.
	I. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of deductibles, if any, and term of the cov...


	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Review each submittal and check for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting to Engineer.
	B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.2 ENGINEER'S ACTION
	A. General:  Engineer will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or modifications required, and return it.  Engineer will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action taken.
	C. Informational Submittals:  Engineer will review each submittal and will not return it, or will reject and return it if it does not comply with requirements.  Engineer will forward each submittal to appropriate party.
	D. Submittals not required by the Contract Documents will not be reviewed and may be discarded.
	E. Incomplete or partial submittals may be returned without review by the Engineer.



	016000_Product Requirements
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.

	1.2 DEFINITIONS
	A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or taken from previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature, that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility.  Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product:  Product that is demonstrated and approved through submittal process to have the indicated qualities related to type, function, dimension, in-service performance, physical properties, appearance, and other characteristics that e...

	B. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation, to establish the significant qu...

	1.3 ACTION SUBMITTALS
	A. Comparable Product Requests:  Submit request for consideration of each comparable product.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Engineers Action:  If necessary, Engineer will request additional information or documentation for evaluation within one week of receipt of a comparable product request.  Engineer will notify Contractor of approval or rejection of proposed comparab...
	a. Form of Approval:  As specified in Division 1 Section "Submittal Procedures."
	b. Use product specified if Architect does not issue a decision on use of a comparable product request within time allocated.


	B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 1 Section "Submittal Procedures." Show compliance with requirements.

	1.4 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on Project, select product compatible with products previously selected, even if previously selected products were also options.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to determine compliance with the Contract Documents and to determine that products are undamaged and properly protected.

	C. Storage:
	1. Store products to allow for inspection and measurement of quantity or counting of units.
	2. Store materials in a manner that will not endanger Project structure.
	3. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation.
	4. Store foam plastic from exposure to sunlight, except to extent necessary for period of installation and concealment.
	5. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	6. Protect stored products from damage and liquids from freezing.


	1.6 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations...
	1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a particular product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by the Contract Documents to provide specific rights for Owner.

	B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready for execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using indicated form properly executed.
	3. Refer to Divisions 1 through 26. Sections for specific content requirements and particular requirements for submitting special warranties.

	C. Submittal Time:  Comply with requirements in Division 1 Section "Closeout Procedures."


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, are undamaged and, unless otherwise indicated, are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Engineer will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish salient characteristics of products.

	B. Product Selection Procedures:
	1. Product:  Where Specifications name a single manufacturer and product, provide the named product that complies with requirements.
	2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or equal product that complies with requirements. Products listed are based on the design package and products of equal or ...
	3. Products:
	a. Restricted List:  Where Specifications include a list of names of both manufacturers and products, provide one of the products listed that complies with requirements. As a minimum standard.
	b. Nonrestricted List:  Where Specifications include a list of names of both available manufacturers and products, provide one of the products listed, or an unnamed product, that complies with requirements.  Comply with requirements in "Comparable Pro...

	4. Manufacturers:
	a. Restricted List:  Where Specifications include a list of manufacturers' names, provide a product by one of the manufacturers listed that complies with requirements.  Comparable products or substitutions will be considered where submitted products m...
	b. Nonrestricted List:  Where Specifications include a list of available manufacturers, provide a product by one of the manufacturers listed, or a product by an unnamed manufacturer, that complies with requirements.  Comply with requirements in "Compa...

	5. Basis-of-Design Product:  Where Specifications name a product, or refer to a product indicated on Drawings, and include a list of manufacturers, provide the specified or indicated product or a comparable product by one of the other named manufactur...


	2.2 COMPARABLE PRODUCTS
	A. Conditions for Consideration:  Engineer will consider Contractor's request for comparable product when the following conditions are satisfied.  If the following conditions are not satisfied, the Owner may return requests without action, except to r...
	1. Evidence that the proposed product does not require revisions to the Contract Documents, that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those named in the Specifications.  Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements ...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners, if requested.
	5. Samples, if requested.



	PART 3 -  EXECUTION (Not Used)

	017700_Closeout Procedures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Project Record Documents.
	3. Operation and maintenance manuals.
	4. Warranties.
	5. Instruction of Owner's personnel.
	6. Final cleaning.


	1.2 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Advise Owner of pending insurance changeover requirements.
	3. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	5. Prepare and submit Project Record Documents, operation and maintenance manuals, Final Completion construction photographs, damage or settlement surveys, property surveys, and similar final record information.
	6. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	7. Complete startup testing of systems.
	8. Submit test/adjust/balance records.
	9. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	10. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	11. Complete final cleaning requirements, including touchup painting.
	12. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare the Certificate of Subs...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.3 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit certified copy of Engineer's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Engineer.  The certified copy of the list shall state that each item has been completed or otherwis...
	2. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	3. Submit pest-control final inspection report and warranty.
	4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.

	B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare a final Certificate for Payme...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.4 PROJECT RECORD DOCUMENTS
	A. General:  Do not use Project Record Documents for construction purposes.  Protect Project Record Documents from deterioration and loss.  Provide access to Project Record Documents for Architect's reference during normal working hours.
	B. Record Drawings:  Maintain and submit one set of blue- or black-line white prints of Contract Drawings and Shop Drawings.
	1. Mark Record Prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar entity, to prepare...
	a. Give particular attention to information on concealed elements that cannot be readily identified and recorded later.
	b. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

	2. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at the same location.
	3. Note Construction Change Directive numbers, Change Order numbers, alternate numbers, and similar identification where applicable.
	4. Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.  Organize into manageable sets; bind each set with durable paper cover sheets.  Include identification on cover sheets.

	C. Record Specifications:  Submit one copy of Project's Specifications, including addenda and contract modifications.  Mark copy to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and ...
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	3. Note related Change Orders and Record Drawings, where applicable.

	D. Miscellaneous Record Submittals:  Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work.  Bind or file miscellaneous records and iden...

	1.5 OPERATION AND MAINTENANCE MANUALS
	A. Assemble a complete set of operation and maintenance data indicating the operation and maintenance of each system, subsystem, and piece of equipment not part of a system.  Include operation and maintenance data required in individual Specification ...
	1. Operation Data:  Include emergency instructions and procedures, system and equipment descriptions, operating procedures, and sequence of operations.
	2. Maintenance Data:  Include manufacturer's information, list of spare parts, maintenance procedures, maintenance and service schedules for preventive and routine maintenance, and copies of warranties and bonds.

	B. Organize operation and maintenance manuals into suitable sets of manageable size.  Bind and index data in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, with pocket inside the covers to re...

	1.6 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 30T8-1/2-by-11-inch30T paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

	C. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.1 DEMONSTRATION AND TRAINING
	A. Instruction:  Instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	1. Provide instructors experienced in operation and maintenance procedures.
	2. Provide instruction at mutually agreed-on times.  For equipment that requires seasonal operation, provide similar instruction at the start of each season.
	3. Schedule training with Owner with at least 7 days' advance notice.
	4. Coordinate instructors, including providing notification of dates, times, length of instruction, and course content.

	B. Program Structure:  Develop an instruction program that includes individual training modules for each system and equipment not part of a system, as required by individual Specification Sections.  For each training module, develop a learning objecti...
	1. Include instruction for system design and operational philosophy, review of documentation, operations, adjustments, troubleshooting, maintenance, and repair.


	3.2 FINAL CLEANING
	A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Remove debris and surface dust from limited acce...
	f. Sweep concrete floors broom-clean in unoccupied spaces.
	g. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil or stains remain.
	h. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	i. Wipe surfaces of mechanical and electrical equipment, and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	j. Replace parts subject to unusual operating conditions.
	k. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...



	017823_Operation and Maintenance Data
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following
	1. Operation manuals for systems, subsystems, and equipment.
	2. Maintenance manuals for the care and maintenance of systems and equipment.


	1.2 SUBMITTALS
	A. Manual:  Submit 6 of each manual in final form at least 7 days before final inspection.  Engineer will return copy with comments within 7 days after final inspection.
	1. Correct or modify each manual to comply with Architect's comments.  Submit 6 copies of each corrected manual within 7 days of receipt of Engineer's comments.



	PART 2 -  PRODUCTS
	2.1 MANUALS, GENERAL
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual shall contain a title page, table of conten...
	B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name, address, and telephone number of Contractor.
	6. Name and address of Engineer.
	7. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to content of volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, subsystem, and equipment.  If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 30T8-1/2-by-11-inch30T paper; with clear plastic sleeve on spine to hold label describing contents and with pockets insid...
	a. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents.  Indicate volume number for multiple-volume sets.

	2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark each tab to indicate contents.  Include typed list of products and major components of equipment included in the section on each divider, cross-referenced to Specific...
	3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software diskettes for computerized electronic equipment.
	4. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.2 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and equipment descriptions, operating standards, operating procedures, operating logs, wiring and control diagrams, and lice...
	B. Descriptions:  Include the following:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	C. Operating Procedures:  Include startup, break-in, and control procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; and required sequences for electric or electronic systems.
	D. Systems and Equipment Controls:  Describe sequence of operation, and diagram controls as installed.
	E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for identification.

	2.3 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in the manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer o...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including maintenance instructions, drawings and diagrams for maintenance, nomenclature of parts and components, and recommended spare parts for each component part...
	D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting guide, disassembly instructions, and adjusting instructions that detail essential maintenance procedures.
	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.


	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If data include m...
	E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with information contained...
	1. Do not use original Project Record Documents as part of operation and maintenance manuals.

	F. Comply with Division 1 Section "Closeout Procedures" for the schedule for submitting operation and maintenance documentation.



	017839_Project Record Documents
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for Project Record Documents, including the following:
	1. Record Drawings.
	2. Record Product Data.


	1.2 SUBMITTALS
	A. Record Drawings:  Comply with the following:
	1. Number of Copies:  Submit 6 of marked-up Record Prints.
	2. Number of Copies:  Submit copies of Record Drawings as follows:
	a. Initial Submittal:  Submit one set of plots from corrected Record CAD Drawings and one set of marked-up Record Prints.  Engineer will initial and date each plot and mark whether general scope of changes, additional information recorded, and quality...
	b. Final Submittal:  Submit 6 sets of marked-up Record Prints, and the following:
	1) Record Transparencies:  One set.
	2) Record CAD Drawing Files and Plots:  6 each.





	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of black-line white prints of the Contract Drawings and Shop Drawings.
	1. Preparation:  Mark Record Prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar enti...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

	2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual physical conditions, completely and accurately.  If Shop Drawings are marked, show cross-reference on the Contract Drawings.
	3. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at same location.
	4. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.

	B. Format:  Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints:  Organize Record Prints and newly prepared Record Drawings into manageable sets.  Bind each set with durable paper cover sheets.  Include identification on cover sheets.
	2. Record Transparencies:  Organize into unbound sets matching Record Prints.  Place transparencies in durable tube-type drawing containers with end caps.  Mark end cap of each container with identification.  If container does not include complete set...
	3. Record CAD Drawings:  Organize CAD information into separate electronic files that correspond to each sheet of the Contract Drawings.  Name each file with the sheet identification.  Include identification in each CAD file.
	4. Identification:  As follows:
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of Engineer.
	e. Name of Contractor.




	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during construction period for Project Record Document purposes.  Post changes and modifications to Project Record Documents as they occur; do not wait until end of Project.
	B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the field office apart from the Contract Documents used for construction.  Do not use Project Record Documents for construction purposes.  Maintain Record Documents...



	017900_Demonstration and Training
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.
	3. Demonstration and training video recordings.


	1.2 INFORMATIONAL SUBMITTALS
	A. Instruction Program:  Submit outline of instructional program for demonstration and training, including a list of training modules and a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module....
	1. Indicate proposed training modules utilizing manufacturer-produced demonstration and training video recordings for systems, equipment, and products in lieu of video recording of live instructional module.


	1.3 CLOSEOUT SUBMITTALS
	A. Demonstration and Training Video Recordings:  Submit two copies within seven days of end of each training module.
	1. At completion of training, submit complete training manual(s) for Owner's use.


	1.4 QUALITY ASSURANCE
	A. Facilitator Qualifications:  A firm or individual experienced in training or educating maintenance personnel in a training program similar in content and extent to that indicated for this Project, and whose work has resulted in training or educatio...

	1.5 COORDINATION
	A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to minimize disrupting Owner's operations.
	B. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals.  Do not submit instruction program until operation and maintenance data has been reviewed and approved by Architect.


	PART 2 -  PRODUCTS
	2.1 INSTRUCTION PROGRAM
	A. Program Structure:  Develop an instruction program that includes individual training modules for each system and for equipment not part of a system, as required by individual Specification Sections.
	B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include a description of specific skills and knowledge that participant is expected to master.  For each module, include instruction for the following as applica...
	1. Basis of System Design, Operational Requirements, and Criteria:  Include the following:
	a. System, subsystem, and equipment descriptions.
	b. Performance and design criteria if Contractor is delegated design responsibility.
	c. Operating standards.
	d. Regulatory requirements.
	e. Equipment function.
	f. Operating characteristics.
	g. Limiting conditions.
	h. Performance curves.

	2. Documentation:  Review the following items in detail:
	a. Emergency manuals.
	b. Operations manuals.
	c. Maintenance manuals.
	d. Project record documents.
	e. Identification systems.
	f. Warranties and bonds.
	g. Maintenance service agreements and similar continuing commitments.

	3. Emergencies:  Include the following, as applicable:
	a. Instructions on meaning of warnings, trouble indications, and error messages.
	b. Instructions on stopping.
	c. Shutdown instructions for each type of emergency.
	d. Operating instructions for conditions outside of normal operating limits.
	e. Sequences for electric or electronic systems.
	f. Special operating instructions and procedures.

	4. Operations:  Include the following, as applicable:
	a. Startup procedures.
	b. Equipment or system break-in procedures.
	c. Routine and normal operating instructions.
	d. Regulation and control procedures.
	e. Control sequences.
	f. Safety procedures.
	g. Instructions on stopping.
	h. Normal shutdown instructions.
	i. Operating procedures for emergencies.
	j. Operating procedures for system, subsystem, or equipment failure.
	k. Seasonal and weekend operating instructions.
	l. Required sequences for electric or electronic systems.
	m. Special operating instructions and procedures.

	5. Adjustments:  Include the following:
	a. Alignments.
	b. Checking adjustments.
	c. Noise and vibration adjustments.
	d. Economy and efficiency adjustments.

	6. Troubleshooting:  Include the following:
	a. Diagnostic instructions.
	b. Test and inspection procedures.

	7. Maintenance:  Include the following:
	a. Inspection procedures.
	b. Types of cleaning agents to be used and methods of cleaning.
	c. List of cleaning agents and methods of cleaning detrimental to product.
	d. Procedures for routine cleaning
	e. Procedures for preventive maintenance.
	f. Procedures for routine maintenance.
	g. Instruction on use of special tools.

	8. Repairs:  Include the following:
	a. Diagnosis instructions.
	b. Repair instructions.
	c. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	d. Instructions for identifying parts and components.
	e. Review of spare parts needed for operation and maintenance.




	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Assemble educational materials necessary for instruction, including documentation and training module.  Assemble training modules into a training manual organized in coordination with requirements in Division 1.

	3.2 INSTRUCTION
	A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	1. Owner will furnish an instructor to describe Owner's operational philosophy.
	2. Owner will furnish Contractor with names and positions of participants.

	C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with Owner with at least seven days' advance notice.

	D. Evaluation:  At conclusion of each training module, assess and document each participant's mastery of module by use of a demonstration performance-based test.

	3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS
	A. General:  Engage a qualified commercial videographer to record demonstration and training video recordings.  Record each training module separately.  Include classroom instructions and demonstrations, board diagrams, and other visual aids, but not ...
	1. At beginning of each training module, record each chart containing learning objective and lesson outline.

	B. Video Recording Format:  Provide high-quality color video recordings with menu navigation in format acceptable to Engineer.
	C. Narration:  Describe scenes on video recording by video recording is recorded.  Include description of items being viewed.
	D. Pre-Produced Video Recordings:  Provide video recordings used as a component of training modules in same format as recordings of live training.



	26 00 10-Basic Electrical Requirements
	PART 1 - GENERAL
	1.01 SCOPE
	A. This section supplements all sections of this division and shall apply to all phases of work hereinafter specified, shown on the drawings, or required to provide a complete installation of electrical systems for the Project.  The work required unde...
	1. Work included:  Furnish all labor, material, tools, equipment, facilities, transportation, skilled supervision necessary for, and incidental to, performing operations in connection with furnishing, delivery, and installation of the work in this div...

	B. Related Work Specified Elsewhere:
	1. Refer to all sections in the general contract conditions, Contract Requirements and Division 1, General Requirements.

	C. Work Installed but Furnished by Others:
	1. The electrical work includes the installation or connection of certain materials and equipment furnished by others. Verify installation details.  Foundations for apparatus and equipment will be furnished by others unless otherwise noted or detailed.


	1.02 GENERAL REQUIREMENTS
	A. Guarantee See General Conditions:
	1. Except as may be specified under other Sections in the specification, guarantee equipment furnished under the specifications for a period of one year, except for equipment required to have a longer guarantee period, from date of final completion. G...
	2. Standard warranty of manufacturer shall apply for replacement of parts after expiration of the above period.  Manufacturer shall furnish replacement parts to the Owner or his service agency as approved.  Furnish to the Owner, through the Architect,...

	B. Equipment Safety:  All electrical materials and equipment shall be new and shall be listed by Underwriter's Laboratories and bear their label, or listed and certified by a nationally recognized testing authority where UL does not have an approval. ...
	C. Codes and Regulations:
	1. Design, manufacturer, testing and method of installation of all apparatus and materials furnished under the requirements of these specifications shall conform to the latest publications or standard rules of the following:
	a. Institute of Electrical and Electronic Engineers - IEEE
	b. National Electrical Manufacturers' Association - NEMA
	c. Underwriters' Laboratories, Inc. - UL
	d. National Fire Protection Association - NFPA
	e. American Society for Testing and Materials - ASTM
	f. American National Standards Institute - ANSI
	g. California Electrical Code - CEC, Title 24, Part 3
	h. California Code of Regulations, Title 8, Subchapter 5
	i. California Building Code-CBC, Title 24 Parts 1 &2
	j. State & Municipal Codes in Force in the Specific Project Area
	k. Occupational Safety & Health Administration - OSHA
	l. California State Fire Marshal
	m. California Fire Code- CFC, Title 24 Part 9
	n. National Electrical Testing Association - NETA

	2. The term "Code", when used within the specifications, shall refer to the Publications, Standards, ordinances and codes, listed above.  In the case where the codes have different levels of requirements the most stringent rules shall apply.

	D. Requirements of Regulatory Agencies:
	1. Codes, Permits, and Fees:  Where the Contract Documents exceed minimum requirements, the Contract Documents take precedence.  Where code conflicts occur, the most stringent shall apply. The most stringent condition shall be as interpreted by the En...
	a. Comply with all requirements for permits, licenses, fees and Code.  Permits, licenses, fees, inspections and arrangements required for the Contractor at his expense shall obtain the Work, unless otherwise specified.
	b. Comply with the requirements of the applicable utility companies serving the Project.  Make all arrangements with the utility companies for proper coordination of the Work.


	E. Shop Drawings:
	1. See Division 01 for additional requirements.
	2. Time Schedules for Submission and Ordering:  The Contractor shall prepare, review and coordinate his schedule of submissions carefully, determining the necessary lead time for preparing, submitting, checking, ordering and delivery of materials and ...
	3. Submittals will be checked for general compliance with specifications only.  The Contractor shall be responsible for deviations from the drawings or specifications and for errors or omissions of any sort in submittals.
	4. Submit a complete list of materials and equipment proposed for the job, including manufacturers names and catalog numbers.
	5. Shop drawings shall be submitted in completed groups of materials (i.e., lighting fixtures or switchgear). The Contractor shall add and sign the following paragraph on equipment and materials submitted for review. "It is hereby certified that the (...
	a. Bind catalog cuts, plate numbers, descriptive bulletins and drawings, 11" x 17" (275 mm x 435 mm) or smaller, in sets with covers neatly showing titles.
	b. The Contractor shall verify dimensions of equipment and be satisfied as to Code compliance for fit prior to submitting shop drawings for approval.
	c. Where current limiting devices are specified, submit technical data to substantiate adequate protection of equipment cascaded downstream.  Submittals shall not be reviewed unless supporting calculations and data are submitted therewith.
	d. Include complete catalog information such as construction, ratings, insulation systems, as applicable.
	e. For any material specified to meet UL or trade standards, furnish the manufacturers or vendor's certification that the material furnished for the work does in fact equal or exceed such specifications.
	f. Reference listings to the specifications' Sections and Article to which each is applicable.
	g. Equipment Floor Plans:  After approval of material is secured prepare a floor plan of each electrical and communication equipment space, room or yard, drawn to scale at 1/2 inch equals 1 foot and submit for approval in the same manner as for shop d...

	6. Contractor shall prepare coordinated drawings when required by Division 01 or where noted otherwise.

	F. Interpretations:  The Contractor through the Architect must make Requests for interpretations of drawings and specifications.  Any such requests made by equipment manufacturers or suppliers will be referred to the Contractor.
	G. Standard of Quality
	1. The contract Drawings and Specifications establish the “MINIMUM STANDARD OF QUALITY” each product and/or system must meet to be considered acceptable. Products of other manufactures will be considered if the product and/or system meet or exceed the...
	2. Items for similar application shall be of the same manufacturer.
	3. The label of listing by UL shall appear on all materials and equipment for which standards have been established by the agency.
	4. Where codes as listed in Section General Requirement Section of the Specifications that establish label or approved requirements, furnish all materials and equipment with either the required labels affixed or the necessary written approval.
	5. Provide the type and quantity of electrical materials and equipment necessary to complete Work and all systems in operation, tested and ready for use.
	6. Provide and install all incidental items that belong to the Work described and which are required for complete systems.
	7. All switchboards, distribution boards, panel boards and circuit breakers shall be of the same manufacturer.
	8. All wiring devices such as switches and receptacles shall be of the same manufacturer.

	H. Substitutions: Refer to Division 01
	I. Submit comprehensive material list, shop drawings and complete technical data for the following equipment and materials:
	1. General Requirements:
	a. Main service and distribution switchboards.
	b. Panelboards.
	c. Conduits
	d. Conductors, include all selected insulation types.
	e. Fuses
	f. Disconnect switches and Starters.
	g. Pullboxes, manholes and handholes.
	h. Standard lighting fixtures, specially fabricated fixtures, ballasts and lamps, with samples and sample of standard finish available (where requested).
	i. Control devices, standard and special receptacles, switches, outlets and finish device plates.
	j. Cabinets for signal and telephone system, special terminals and cabinets. Include all cabinet dimensions.
	k. Fire alarm system.
	l. Transformers


	J. Record Drawings:  Refer to Division 01, Contract Closeout.
	K. Work Responsibilities:
	1. The drawings indicate diagrammatically the desired locations or arrangement of conduit runs, outlets, junction boxes and equipment and are to be followed.  Execute the work so as to secure the best possible installation in the available space and t...
	2. Locations shown on architectural plan or on wall elevations shall take precedence over electrical plan locations, but where a major conflict is evident, notify the Architect.
	3. In the event minor changes in the indicated locations or arrangement are necessary due to developed conditions in the building construction or rearrangement of furnishings or equipment or due to interference with other trades, such changes shall be...
	4. Verify dimensions and the correct location of Owner-Furnished equipment before proceeding with the roughing-in of connections.
	5. All scaled and figured dimensions are approximate of typical equipment of the class indicated.  Before proceeding with work carefully check and verify dimensions and sizes with the drawings to see that the furnished equipment will fit into the spac...
	6. Should any changes to the work indicated on the drawings or described in the specifications be necessary in order to comply with the above requirements, notify the Architect.
	7. Contractor shall be responsible for coordination of coordinated drawings when required by the Architect.
	8. Replace or repair, without additional compensation any work which does not comply with or which is installed in violation of any of these requirements.

	L. Installation General:  For special requirements, refer to specific equipment under these requirements.
	1. Unless otherwise specified elsewhere in the specifications, do all excavating necessary for the proper installation of the electrical work.
	2. Locations of Openings:  Locate chases, shafts and openings required for the installation of the electrical work during framing of the structure.  Do any additional cutting and patching required. Cutting or drilling in any structural member is prohi...
	3. Location of Sleeves:  Where conduits pass through concrete walls, suspended slabs or metal deck floors, install sleeves of adequate size to permit installation of conduit.  Sleeves shall be installed prior to pouring of concrete and shall have ends...
	4. Wherever conduit extends through roof, install flashings in accordance with drawings and details.
	5. Contractor shall be responsible for cutting and patching which may be required for the proper installation of the electrical work.
	6. Protect work, materials and equipment and provide adequate and proper storage facilities during the progress of the work.  Storage outdoors shall be weather protected and shall include space heaters to prevent condensation.  Provide for the safety ...
	7. Conduit and Equipment to be Installed:  Clean thoroughly to remove plaster, spattered paint, cement and dirt on both exterior and interior. All underground conduits shall be mandrelled prior to pulling wire.
	8. Conduit and Equipment to be Painted:  Clean conduit exposed to view in completed structure by removing plaster and dirt.  Remove grease, oil and similar material from conduit and equipment by wiping with clean rags and suitable solvents in preparat...
	9. Items with Factory Finish:  Remove cement, plaster, grease and oil, and leave surfaces, including cracks and corners, clean and polished.  Touch up scratched or bare spots to match finish.
	10. Site Cleaning:  Remove from site all packing cartons, scrap materials and other rubbish on a weekly basis. Vacuum out all cabinets, switchgear and panels and junction boxes prior to pulling any conductors.
	11. Electrical equipment and materials exposed to public and in finished areas shall be finish-painted after installation in accordance with the Painting Section.  All exposed screw-type fasteners, exterior, or interior in restrooms, shall be vandal-r...

	M. Excavation, Cutting and Patching:
	1. Excavating, trenching and backfilling required for the work of this Division in accordance with the applicable requirements of Division 2.  Excavating and backfilling connected with electrical work, repaving cuts and providing and maintaining prote...
	2. Verify openings indicated on the drawings.  Provide all cutting, patching and reinforcement of the construction of the building as required to install electrical work.

	N. Tests
	1. Equipment and systems for which the National Electrical Testing Association (NETA) has an approved or recommended procedure, shall be tested in accordance with that procedure.  Test values shall equal values recommended by NETA.  Copies of test rep...
	2. Resistance to ground tests shall be accomplished by a qualified independent testing firm to measure resistance to ground at grounding electrodes.  Make tests before slabs or affected areas are poured in order that corrective measures, if required, ...
	3. Prior to energizing any motor, measure the service voltage for phase balance and report if unbalance exceeds 1% from mean.
	4. Measure the three-phase voltage at no load and at maximum load conditions and submit to the engineer a report showing the results of these measurements.
	5. Upon completion of the work and adjustment of all equipment, conduct an operating test. Conduct the test in the presence of an authorized representative of the Owner's Representative.  Demonstrate system and equipment to operate in accordance with ...
	6. Complete tests prior to final inspection of project, including corrective work based on the results of the tests.
	7. Perform special tests on systems and equipment as specified herein using personnel qualified to perform such tests.

	O. Protection:  Protect finish parts of the materials and equipment against damage during the progress of the work and until final completion and acceptance.  Cover materials and equipment in storage and during construction in such a manner that no fi...
	P. Cleaning Up:
	1. Upon completion of the work and at various time during the progress of the work, remove from the building all surplus materials, rubbish and debris resulting from the work of this Division.
	2. Thoroughly clean switchgear including busses, apparatus, exposed conduit, metal work including the exterior and interior, and accessories for the work of this Division, of cement, plaster and other deleterious materials; remove grease and oil spots...
	3. Thoroughly polish chromium or plated work.  Remove dirt and stains from lighting fixtures.
	4. Leave the entire installation in a clean condition.

	Q. Completion:
	1. The work will not be reviewed for final acceptance until operating and maintenance data, manufacturer's literature, panel directories and nameplates specified herein have been approved and properly posted or installed and final cleaning of equipmen...
	2. When the installation is complete and adjustments have been made, operate the system for a period of one week, during which time demonstrate that systems are completed and operating in conformance with the specifications.

	R. Operating and Maintenance Data:  Submit complete and at one time, prior to acceptance of the installation, 4 copies of manufacturer's instructions for operation and maintenance of electrical equipment, including replacement parts lists.  As specifi...
	S. Inspection and Acceptance Procedures:  The Architect will submit observation reports periodically during the construction phase detailing Contract deficiencies.  The Contractor is responsible for making corrections immediately.  Notice of Completio...
	T. Final Completion of Electrical Systems:
	1. Prior to Final Completion of operating electrical systems, the Contractor shall:
	a. Provide materials of the type and quality specified and as necessary for proper operation, tested and ready for use.
	b. Furnish the required Operating and Maintenance Data/Manuals.
	c. Clean up of the project pertaining to this Division of the work.
	d. After installation has been completed and adjustments made, operate the system for a period of one week, during which time, demonstrate to the Architect that systems are complete and operating in conformance with Contract Documents.
	e. Conduct tests required and as specified in this Division and submit test reports and corrective actions taken.
	f. Submission of warranties and guarantees.

	2. Final Completion of Work Shall be Contingent On:
	a. Contractor replacing defective materials and workmanship.
	b. Upon completion of work and adjustments made, Contractor shall conduct an operating test for each system for approval at such time as Architect directs.  Conduct test in presence of authorized representative of Architect and demonstrate that system...
	c. Contractor shall provide the necessary training programs and instructions to the Owner's representative.  Number of hours shall be a minimum of four (4) hours for each system or days as required under separate Sections of these Specifications.  Com...
	d. Submit copies of manufacturer's instructions and maintenance of electrical equipment including replacement parts lists. Each set shall include one set of shop drawings of equipment installed.


	U. Submittals for Change Orders:  When changes are made during the construction phase, deletions and additions shall be presented in a manner that will indicate the cost of each item of material and corresponding labor. Markup shall be then added in a...
	V. The Contractor at a time convenient to the Owner shall provide instruction to the Owner's operating personnel in the proper operation and maintenance of all equipment and systems.  The instructors shall have received factory training and shall be t...

	1.03 PROJECT RECORD DOCUMENTS
	A. Record Drawings:  CAD:  Use a computer aided drafting (CAD) system in the preparation of record drawings for this Project.  Acceptable CAD systems shall be capable of producing files in AutoCAD Version 2004 compatible DWG or DXF format.  Owner's co...
	B. Record Set During the Work:  At site, maintain at least one set of Drawings as a Field Record Set.  Also maintain at least one copy of all Addenda, Modifications, approved submittals, correspondence, and transmittals at site.  Keep Drawings and dat...
	C. Changes:  Clearly and correctly mark Record Drawings to show changes made during the construction process at the time the changed work is installed.  No such changes shall be made in the work unless authorized by the Architect.
	D. Final Record Drawings: Conform to Division 01 requirements.
	E. Preparation of Final Record Drawings:  Contractor shall transfer recorded changes in the work indicated on the Field Record Set to the record set.  Changes shall be neatly and clearly drawn and noted by skilled draftsmen, and shown technically corr...
	F. Approval:  Prior to Architect's inspection for Substantial Completion, submit the Final Record Drawings to the Architect for review, and make such revisions as may be necessary for Final Record Drawings to be a true, complete, and accurate record o...
	G. Manuals:  Obtain data from the various manufacturers and submit instruction, operation, and maintenance manuals as required and to the extent required under other Sections.
	H. At all times when the work is in progress, maintain at the workplace, fabrication shop or Project Site as applies, a complete separate, clean, undamaged set of the latest stamped, actioned submittals.  As work progresses, maintain records of "as in...
	I. Quantity:
	1. Review sets:As for Shop and Field Drawings.
	2. Record set:Refer to Division 01.

	J. Content: All drawings required under "Field and Shop Drawings".  Show "as installed" condition.  Where room designations according to Project permanent signage differ from construction designations in the Contract Documents, show both designations.
	K. Warranty Certificates: Comply with Division 01.


	END OF SECTION

	26 05 19-Low-Voltage Electrical Power Conductors and Cables
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Single conductor building wire.
	B. Wiring connectors.
	C. Electrical tape.
	D. Heat shrink tubing.
	E. Wire pulling lubricant.
	F. Cable ties.

	1.02 RELATED REQUIREMENTS
	A. Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements.

	1.03 REFERENCE STANDARDS
	A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013 (Reapproved 2018).
	B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or Soft 2011 (Reapproved 2017).
	C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical Purposes 2010, with Editorial Revision (2020).
	D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper Conductors for Subsequent Insulation 2004 (Reapproved 2020).
	E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic Pressure-Sensitive Electrical Insulating Tape 2017.
	F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically Insulating Rubber Tapes 2013.
	G. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	H. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy 2009.
	I. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems 2017.
	J. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	K. UL 44 - Thermoset-Insulated Wires and Cables Current Edition, Including All Revisions.
	L. UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All Revisions.
	M. UL 486A-486B - Wire Connectors Current Edition, Including All Revisions.
	N. UL 486C - Splicing Wire Connectors Current Edition, Including All Revisions.
	O. UL 486D - Sealed Wire Connector Systems Current Edition, Including All Revisions.
	P. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape Current Edition, Including All Revisions.

	1.04 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other sections with the actual conductors to be installed, including adjustments for conductor sizes increased for voltage drop.
	2. Coordinate with electrical equipment installed under other sections to provide terminations suitable for use with the conductors to be installed.
	3. Notify Architect of any conflicts with or deviations from Contract Documents.  Obtain direction before proceeding with work.


	1.05 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors and cables, including detailed information on materials, construction, ratings, listings, and available sizes, configurations, and stranding.
	B. Project Record Documents:  Record actual installed circuiting arrangements. Record actual routing for underground circuits.

	1.06 QUALITY ASSURANCE
	A. Conform to requirements of NFPA 70.
	B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section with minimum three years documented experience.

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's instructions.


	PART 2  PRODUCTS
	2.01 CONDUCTOR AND CABLE APPLICATIONS
	A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and product listing.
	B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated, permitted, or required.
	C. Nonmetallic-sheathed cable is not permitted.
	D. Underground feeder and branch-circuit cable is not permitted.
	E. Service entrance cable is not permitted.
	F. Armored cable is not permitted.
	G. Metal-clad cable is not permitted.

	2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
	A. Provide products that comply with requirements of NFPA 70.
	B. Provide products listed, classified, and labeled as suitable for the purpose intended.
	C. Provide new conductors and cables manufactured not more than one year prior to installation.
	D. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, connectors, etc. as required for a complete operating system.
	E. Comply with NEMA WC 70.
	F. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.
	G. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
	H. Conductor Material:
	1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project. Conductor sizes indicated are based on copper.
	2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise indicated.
	3. Tinned Copper Conductors:  Comply with ASTM B33.

	I. Minimum Conductor Size:
	1. Branch Circuits:  12 AWG.
	a. Exceptions:
	1) 20 A, 120 V circuits longer than 75 feet (23 m):  10 AWG, for voltage drop.
	2) 20 A, 120 V circuits longer than 150 feet (46 m):  8 AWG, for voltage drop.
	3) 20 A, 277 V circuits longer than 150 feet (46 m):  10 AWG, for voltage drop.


	2. Control Circuits:  14 AWG.

	J. Conductor Color Coding:
	1. Color code conductors as indicated unless otherwise required by the authority having jurisdiction.  Maintain consistent color coding throughout project.
	2. Color Coding Method:  Integrally colored insulation.
	a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl color coding electrical tape.

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

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

	c. Equipment Ground, All Systems:  Green.



	2.03 SINGLE CONDUCTOR BUILDING WIRE
	A. Manufacturers:
	1. Copper Building Wire:
	a. Cerro Wire LLC:  www.cerrowire.com/#sle.
	b. Encore Wire Corporation:  www.encorewire.com/#sle.
	c. Southwire Company:  www.southwire.com/#sle.
	d. Rome Wire and Cable.
	e. Okonite Wire
	f. Pirelli Wire and Cable
	g. Carol Cable


	B. Description:  Single conductor insulated wire.
	C. Conductor Stranding:
	1. Feeders and Branch Circuits:
	a. Size 10 AWG and Smaller:  Solid.
	b. Size 8 AWG and Larger:  Stranded.


	D. Insulation Voltage Rating:  600 V.
	E. Insulation:
	1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated below.
	a. Size 4 AWG and Larger:  Type XHHW-2.
	b. Installed Underground:  Type XHHW-2.



	2.04 WIRING CONNECTORS
	A. Description:  Wiring connectors appropriate for the application, suitable for use with the conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as applicable.
	B. Wiring Connectors for Splices and Taps:
	1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors.
	2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression connectors.

	C. Wiring Connectors for Terminations:
	1. Provide terminal lugs for connecting conductors to equipment furnished with terminations designed for terminal lugs.
	2. Provide compression adapters for connecting conductors to equipment furnished with mechanical lugs when only compression connectors are specified.
	3. Where over-sized conductors are larger than the equipment terminations can accommodate, provide connectors suitable for reducing to appropriate size, but not less than required for the rating of the overcurrent protective device.
	4. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or compression connectors where connectors are required.

	D. Do not use insulation-piercing or insulation-displacement connectors designed for use with conductors without stripping insulation.
	E. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.
	F. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F (105 degrees C) for standard applications and 302 degrees F (150 degrees C) for high temperature applications; pre-filled with sealant and listed as complying with UL 486D for damp a...
	G. Mechanical Connectors:  Provide bolted type or set-screw type.
	H. Compression Connectors:  Provide circumferential type or hex type crimp configuration.

	2.05 WIRING ACCESSORIES
	A. Electrical Tape:
	1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed as complying with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion, corrosion, and sunlight; suitable for continuous temperature enviro...
	2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion, corrosion, and sunlight; conformable for application down to 0 degrees F (-18 degrees C) ...
	3. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape, complying with ASTM D4388; minimum thickness of 30 mil (0.76 mm); suitable for continuous temperature environment up to 194 degrees F (90 degrees C) and short-term 266 degrees ...
	4. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum thickness of 125 mil (3.2 mm); suitable for continuous temperature environment up to 176 degrees F (80 degrees C).
	5. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to flexible, all-weather vinyl backing; minimum thickness of 90 mil (2.3 mm).

	B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V; suitable for direct burial applications; listed as complying with UL 486D.
	C. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed and suitable for use at the installation temperature.
	D. Cable Ties:  Material and tensile strength rating suitable for application.


	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Verify that interior of building has been protected from weather.
	B. Verify that work likely to damage wire and cable has been completed.
	C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to accommodate conductors and cables in accordance with NFPA 70.
	D. Verify that field measurements are as indicated.
	E. Verify that conditions are satisfactory for installation prior to starting work.

	3.02 PREPARATION
	A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables.

	3.03 INSTALLATION
	A. Circuiting Requirements:
	1. Unless dimensioned, circuit routing indicated is diagrammatic.
	2. When circuit destination is indicated without specific routing, determine exact routing required.
	3. Arrange circuiting to minimize splices.
	4. Include circuit lengths required to install connected devices within 10 ft (3.0 m) of location indicated.
	5. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are indicated as separate, combining them together in a single raceway is not permitted.
	6. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors among single phase branch circuits of different phases installed in the same raceway is not permitted. Provide dedicated neutral/grounded conductor for each indivi...

	B. Install products in accordance with manufacturer's instructions.
	C. Perform work in accordance with NECA 1 (general workmanship).
	D. Installation in Raceway:
	1. Tape ends of conductors and cables to prevent infiltration of moisture and other contaminants.
	2. Pull all conductors and cables together into raceway at same time.
	3. Do not damage conductors and cables or exceed manufacturer's recommended maximum pulling tension and sidewall pressure.
	4. Use suitable wire pulling lubricant where necessary, except when lubricant is not recommended by the manufacturer.

	E. Paralleled Conductors:  Install conductors of the same length and terminate in the same manner.
	F. Secure and support conductors and cables in accordance with NFPA 70 using suitable supports and methods approved by the authority having jurisdiction.  Provide independent support from building structure.  Do not provide support from raceways, pipi...
	1. Installation Above Suspended Ceilings:  Do not provide support from ceiling support system. Do not provide support from ceiling grid or allow conductors and cables to lay on ceiling tiles.
	2. Installation in Vertical Raceways:  Provide supports where vertical rise exceeds permissible limits.

	G. Install conductors with a minimum of 12 inches (300 mm) of slack at each outlet.
	H. Where conductors are installed in enclosures for future termination by others, provide a minimum of 5 feet (1.5 m) of slack.
	I. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment enclosures.
	J. Group or otherwise identify neutral/grounded conductors with associated ungrounded conductors inside enclosures in accordance with NFPA 70.
	K. Make wiring connections using specified wiring connectors.
	1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make splices in conduit bodies or wiring gutters.
	2. Remove appropriate amount of conductor insulation for making connections without cutting, nicking or damaging conductors.
	3. Do not remove conductor strands to facilitate insertion into connector.
	4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, oxides, and other contaminates. Do not use wire brush on plated connector surfaces.
	5. Mechanical Connectors:  Secure connections according to manufacturer's recommended torque settings.
	6. Compression Connectors:  Secure connections using manufacturer's recommended tools and dies.

	L. Insulate splices and taps that are made with uninsulated connectors using methods suitable for the application, with insulation and mechanical strength at least equivalent to unspliced conductors.
	1. Dry Locations:  Use insulating covers specifically designed for the connectors, electrical tape, or heat shrink tubing.
	a. For taped connections, first apply adequate amount of rubber splicing electrical tape or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.

	2. Damp Locations:  Use insulating covers specifically designed for the connectors, electrical tape, or heat shrink tubing.
	a. For connections with insulating covers, apply outer covering of moisture sealing electrical tape.
	b. For taped connections, follow same procedure as for dry locations but apply outer covering of moisture sealing electrical tape.

	3. Wet Locations:  Use heat shrink tubing.

	M. Insulate ends of spare conductors using vinyl insulating electrical tape.
	N. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of tape at each termination and at each location conduc...
	O. Identify conductors and cables in accordance with Section 26 05 53.
	P. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and methods specified in Section Firestopping.
	Q. Unless specifically indicated to be excluded, provide final connections to all equipment and devices, including those furnished by others, as required for a complete operating system.

	3.04 FIELD QUALITY CONTROL
	A. Inspect and test in accordance with NETA ATS, except Section 4.
	B. Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation resistance test is required for all conductors. The resistance test for parallel conductors listed as optional is not required.
	C. Correct deficiencies and replace damaged or defective conductors and cables.


	a. END OF SECTION

	26 05 26-Grounding and Bonding for Electrical Systems
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Grounding and bonding requirements.
	B. Conductors for grounding and bonding.
	C. Connectors for grounding and bonding.

	1.02 REFERENCE STANDARDS
	A. IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Grounding System 2012.
	B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	C. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems 2017.
	D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	E. UL 467 - Grounding and Bonding Equipment Current Edition, Including All Revisions.

	1.03 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Verify exact locations of underground metal water service pipe entrances to building.
	2. Coordinate the work with other trades to provide steel reinforcement complying with specified requirements for concrete-encased electrode.
	3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction before proceeding with work.


	1.04 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding and bonding system components.
	B. Field quality control test reports.
	C. Project Record Documents:  Record actual locations of grounding electrode system components and connections.

	1.05 QUALITY ASSURANCE
	A. Conform to requirements of NFPA 70.
	B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section with minimum three years documented experience.
	C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.


	PART 2  PRODUCTS
	2.01 GROUNDING AND BONDING REQUIREMENTS
	A. Do not use products for applications other than as permitted by NFPA 70 and product listing.
	B. Unless specifically indicated to be excluded, provide all required components, conductors, connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete grounding and bonding system.
	C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable minimum size requirements specified.
	D. Grounding System Resistance:
	1. Achieve specified grounding system resistance under normally dry conditions unless otherwise approved by Architect. Precipitation within the previous 48 hours does not constitute normally dry conditions.
	2. Grounding Electrode System:  Not greater than 25 ohms to ground, when tested according to IEEE 81 using "fall-of-potential" method.

	E. Grounding Electrode System:
	1. Provide connection to required and supplemental grounding electrodes indicated to form grounding electrode system.
	a. Provide continuous grounding electrode conductors without splice or joint.
	b. Install grounding electrode conductors in raceway where exposed to physical damage. Bond grounding electrode conductor to metallic raceways at each end with bonding jumper.

	2. Metal Underground Water Pipe(s):
	a. Provide connection to underground metal domestic and fire protection (where present) water service pipe(s) that are in direct contact with earth for at least 10 feet (3.0 m) at an accessible location not more than 5 feet (1.5 m) from the point of e...
	b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe electrically continuous.
	c. Provide bonding jumper around water meter of sufficient length to permit removal of meter without disconnecting jumper.

	3. Metal In-Ground Support Structure:
	a. Provide connection to metal in-ground support structure that is in direct contact with earth in accordance with NFPA 70.

	4. Concrete-Encased Electrode:
	a. Provide connection to concrete-encased electrode consisting of not less than 20 feet (6.0 m) of either steel reinforcing bars or bare copper conductor not smaller than 4 AWG embedded within concrete foundation or footing that is in direct contact w...

	5. Provide additional ground electrode(s) as required to achieve specified grounding electrode system resistance.

	F. Bonding and Equipment Grounding:
	1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic equipment enclosures, metallic raceways and boxes, device grounding terminals, and other normally non-current-carrying conductive materials enclosing electrical c...
	2. --CHOOSE ONE OF THE TWO SUBPARAGRAPHS BELOW--
	3. Provide insulated equipment grounding conductor in each feeder and branch circuit raceway. Do not use raceways as sole equipment grounding conductor.
	4. Where circuit conductor sizes are increased for voltage drop, increase size of equipment grounding conductor proportionally in accordance with NFPA 70.
	5. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit equipment grounding conductor and to outlet box with bonding jumper.
	6. Terminate branch circuit equipment grounding conductors on solidly bonded equipment ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.
	7. Provide bonding jumper across expansion or expansion/deflection fittings provided to accommodate conduit movement.


	2.02 GROUNDING AND BONDING COMPONENTS
	A. General Requirements:
	1. Provide products listed, classified, and labeled as suitable for the purpose intended.
	2. Provide products listed and labeled as complying with UL 467 where applicable.

	B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05 26:
	1. Use insulated copper conductors unless otherwise indicated.
	a. Exceptions:
	1) Use bare copper conductors where installed underground in direct contact with earth.
	2) Use bare copper conductors where directly encased in concrete (not in raceway).



	C. Connectors for Grounding and Bonding:
	1. Description:  Connectors appropriate for the application and suitable for the conductors and items to be connected; listed and labeled as complying with UL 467.
	2. Unless otherwise indicated, use exothermic welded connections for underground, concealed and other inaccessible connections.
	3. Unless otherwise indicated, use mechanical connectors, compression connectors, or exothermic welded connections for accessible connections.



	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Verify that work likely to damage grounding and bonding system components has been completed.
	B. Verify that field measurements are as indicated.
	C. Verify that conditions are satisfactory for installation prior to starting work.

	3.02 INSTALLATION
	A. Install products in accordance with manufacturer's instructions.
	B. Perform work in accordance with NECA 1 (general workmanship).
	C. Make grounding and bonding connections using specified connectors.
	1. Remove appropriate amount of conductor insulation for making connections without cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate insertion into connector.
	2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and contact surfaces.
	3. Exothermic Welds:  Make connections using molds and weld material suitable for the items to be connected in accordance with manufacturer's recommendations.
	4. Mechanical Connectors:  Secure connections according to manufacturer's recommended torque settings.
	5. Compression Connectors:  Secure connections using manufacturer's recommended tools and dies.

	D. Identify grounding and bonding system components in accordance with Section 26 05 53.

	3.03 FIELD QUALITY CONTROL
	A. Inspect and test in accordance with NETA ATS except Section 4.
	B. Perform inspections and tests listed in NETA ATS, Section 7.13.
	C. Perform ground electrode resistance tests under normally dry conditions. Precipitation within the previous 48 hours does not constitute normally dry conditions.
	D. Investigate and correct deficiencies where measured ground resistances do not comply with specified requirements.


	END OF SECTION

	26 05 29-Hangers and Supports for Electrical Systems
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Support and attachment requirements and components for equipment, conduit, cable, boxes, and other electrical work.

	1.02 RELATED REQUIREMENTS
	A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete equipment pads.

	1.03 REFERENCE STANDARDS
	A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 2017.
	B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware 2016a.
	C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel 2019.
	D. MFMA-4 - Metal Framing Standards Publication 2004.
	E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

	1.04 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Coordinate sizes and arrangement of supports and bases with the actual equipment and components to be installed.
	2. Coordinate the work with other trades to provide additional framing and materials required for installation.
	3. Coordinate compatibility of support and attachment components with mounting surfaces at the installed locations.
	4. Coordinate the arrangement of supports with ductwork, piping, equipment and other potential conflicts installed under other sections or by others.
	5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction before proceeding with work.

	B. Sequencing:
	1. Do not install products on or provide attachment to concrete surfaces until concrete has fully cured in accordance with Section 03 30 00.


	1.05 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel (strut) framing systems.
	B. Shop Drawings:  Include details for fabricated hangers and supports where materials or methods other than those indicated are proposed for substitution.

	1.06 QUALITY ASSURANCE
	A. Comply with NFPA 70.
	B. Comply with applicable building code.

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.


	PART 2  PRODUCTS
	2.01 SUPPORT AND ATTACHMENT COMPONENTS
	A. General Requirements:
	1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and hardware as necessary for the complete installation of electrical work.
	2. Provide products listed, classified, and labeled as suitable for the purpose intended, where applicable.
	3. Where support and attachment component types and sizes are not indicated, select in accordance with manufacturer's application criteria as required for the load to be supportedwith a minimum safety factor of 5 times the applied force. Include consi...
	4. Do not use products for applications other than as permitted by NFPA 70 and product listing.
	5. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless specifically indicated or permitted.
	6. Steel Components:  Use corrosion resistant materials suitable for the environment where installed.
	a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise indicated.
	b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or approved equivalent unless otherwise indicated.
	c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
	d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM A123/A123M or ASTM A153/A153M.


	B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be supported.
	1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
	2. Conduit Clamps:  Bolted type unless otherwise indicated.

	C. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.
	D. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel (strut) and associated fittings, accessories, and hardware required for field-assembly of supports.
	1. Comply with MFMA-4.
	2. Channel Material:
	a. Indoor Dry Locations:  Use painted steel, zinc-plated steel, or galvanized steel.
	b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.


	E. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
	F. Anchors and Fasteners:
	1. Unless otherwise indicated and where not otherwise restricted, use the anchor and fastener types indicated for the specified applications.
	2. New Concrete:  Use preset concrete inserts.
	3. Existing Concrete: Use expansion anchors.
	4. Solid or Grout-Filled Masonry:  Use expansion anchors.
	5. Hollow Masonry:  Use toggle bolts.
	6. Hollow Stud Walls:  Use toggle bolts.
	7. Steel:  Use welded threaded studs complying with AWS D1.1/D1.1M  with lock washers and nuts or Beam clamps (MSS Type 19  21  23  25  or 27) complying with MSS SP-69.
	8. Wood:  Fasten with lag screws or through bolts.
	9. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate by mea...
	10. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically designed to be cast in concrete ceilings, walls, and floors.
	a. Comply with MFMA-4.
	b. Channel Material:  Use galvanized steel.
	c. Manufacturer:  Same as manufacturer of metal channel (strut) framing system.




	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Verify that field measurements are as indicated.
	B. Verify that mounting surfaces are ready to receive support and attachment components.
	C. Verify that conditions are satisfactory for installation prior to starting work.

	3.02 INSTALLATION
	A. Install products in accordance with manufacturer's instructions.
	B. Perform work in accordance with NECA 1 (general workmanship).
	C. Provide independent support from building structure. Do not provide support from piping, ductwork, or other systems.
	D. Unless specifically indicated or approved by Architect, do not provide support from suspended ceiling support system or ceiling grid.
	E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
	F. Do not penetrate or otherwise notch or cut structural members without approval of Structural Engineer.
	G. Equipment Support and Attachment:
	1. Use metal fabricated supports or supports assembled from metal channel (strut) to support equipment as required.
	2. Use metal channel (strut) secured to studs to support equipment surface-mounted on hollow stud walls when wall strength is not sufficient to resist pull-out.
	3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations to provide space between equipment and mounting surface.
	4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its own weight for support.

	H. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage during concrete pour.
	I. Secure fasteners according to manufacturer's recommended torque settings.
	J. Remove temporary supports.

	3.03 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-Place Concrete or Cast-in-Place Concrete (Limited Applications)" as applicable.
	C. Anchor equipment to concrete base.
	1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturers written instructions.


	3.04 FIELD QUALITY CONTROL
	A. Inspect support and attachment components for damage and defects.
	B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by manufacturer. Replace components that exhibit signs of corrosion.
	C. Correct deficiencies and replace damaged or defective support and attachment components.


	a. END OF SECTION

	26 05 33.13-Conduit for Electrical Systems
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Galvanized steel rigid metal conduit (RMC).
	B. PVC-coated galvanized steel rigid metal conduit (RMC).
	C. Flexible metal conduit (FMC).
	D. Liquidtight flexible metal conduit (LFMC).
	E. Electrical metallic tubing (EMT).
	F. Rigid polyvinyl chloride (PVC) conduit.
	G. Conduit fittings.
	H. Accessories.

	1.02 REFERENCE STANDARDS
	A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC) 2015.
	B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S) 2015.
	C. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	D. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2013.
	E. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC) 2017.
	F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, and Cable 2014.
	G. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit 2018.
	H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit 2020.
	I. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing 2016.
	J. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	K. UL 1 - Flexible Metal Conduit Current Edition, Including All Revisions.
	L. UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions.
	M. UL 360 - Liquid-Tight Flexible Steel Conduit Current Edition, Including All Revisions.
	N. UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions.
	O. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings Current Edition, Including All Revisions.
	P. UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions.

	1.03 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including adjustments for conductor sizes increased for voltage drop.
	2. Coordinate the arrangement of conduits with structural members, ductwork, piping, equipment and other potential conflicts installed under other sections or by others.
	3. Verify exact conduit termination locations required for boxes, enclosures, and equipment installed under other sections or by others.
	4. Coordinate the work with other trades to provide roof penetrations that preserve the integrity of the roofing system and do not void the roof warranty.
	5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction before proceeding with work.

	B. Sequencing:
	1. Do not begin installation of conductors and cables until installation of conduit is complete between outlet, junction and splicing points.


	1.04 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits and fittings.
	B. Project Record Documents:  Record actual routing for conduits installed underground and conduits 2 inch (53 mm) trade size and larger.

	1.05 QUALITY ASSURANCE
	A. Conform to requirements of NFPA 70.
	B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.


	PART 2  PRODUCTS
	2.01 CONDUIT APPLICATIONS
	A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70 and product listing.
	B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated for the specified applications. Where more than one listed application applies, comply with the most restrictive requirements. Where conduit type for a p...
	C. Underground:
	1. Under Slab on Grade:  Use rigid PVC conduit.
	2. Exterior, Direct-Buried:  Use rigid PVC conduit.
	3. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal conduit where emerging from underground.
	4. Where rigid polyvinyl (PVC) conduitlarger than 2 inch (53 mm) trade size is provided, use PVC-coated galvanized steel rigid metal conduit elbows for bends.
	5. Where steel conduit is installed in direct contact with earth where soil has a resistivity of less than 2000 ohm-centimeters or is characterized as severely corrosive based on soils report or local experience, use corrosion protection tape to provi...
	6. Where steel conduit emerges from concrete into soil, use corrosion protection tape to provide supplementary corrosion protection for a minimum of 4 inches (100 mm) on either side of where conduit emerges or use PVC-coated galvanized steel rigid met...

	D. Concealed Within Masonry Walls:  Use galvanized steel rigid metal conduit or electrical metallic tubing (EMT).
	E. Concealed Within Hollow Stud Walls:  Use electrical metallic tubing (EMT).
	F. Concealed Above Accessible Ceilings:  Use electrical metallic tubing (EMT).
	G. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit.
	H. Exposed, Interior, Not Subject to Physical Damage:  Use galvanized steel rigid metal conduit or electrical metallic tubing (EMT).
	I. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit.
	1. Locations subject to physical damage include, but are not limited to:
	a. Where exposed below 8 feet (2.4 m), except within electrical and communication rooms or closets.


	J. Exposed, Exterior:  Use galvanized steel rigid metal conduit.
	K. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth:  Use galvanized steel rigid metal conduit.
	L. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit.
	1. Maximum Length:  6 feet (1.8 m).

	M. Connections to Vibrating Equipment:
	1. Dry Locations:  Use flexible metal conduit.
	2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.
	3. Maximum Length:  6 feet (1.8 m) unless otherwise indicated.
	4. Vibrating equipment includes, but is not limited to:
	a. Transformers.
	b. Motors.


	N. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit.

	2.02 CONDUIT REQUIREMENTS
	A. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
	B. Provide products listed, classified, and labeled as suitable for the purpose intended.
	C. Minimum Conduit Size, Unless Otherwise Indicated:
	1. Branch Circuits:  3/4 inch (21 mm) trade size.
	2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size.
	3. Control Circuits:  1/2 inch (16 mm) trade size.
	4. Flexible Connections to Luminaires:  3/8 inch (12 mm) trade size.
	5. Underground, Exterior:  1 inch (27 mm) trade size.

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

	2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
	A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI C80.1 and listed and labeled as complying with UL 6.
	B. Fittings:
	1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as complying with UL 514B.
	2. Material:  Use steel or malleable iron.
	3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and compression (gland) type fittings are not permitted.


	2.04 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
	A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL 6.
	B. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil (1.02 mm).
	C. PVC-Coated Fittings:
	1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.
	2. Non-Hazardous Locations:  Use fittings listed and labeled as complying with UL 514B.
	3. Material:  Use steel or malleable iron.
	4. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil (1.02 mm).

	D. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC), minimum thickness of 15 mil (0.38 mm).

	2.05 FLEXIBLE METAL CONDUIT (FMC)
	A. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled as complying with UL 1, and listed for use in classified firestop systems to be used.
	B. Fittings:
	1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL 514B.
	2. Material:  Use steel or malleable iron.


	2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)
	A. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit listed and labeled as complying with UL 360.
	B. Fittings:
	1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL 514B.
	2. Material:  Use steel or malleable iron.


	2.07 ELECTRICAL METALLIC TUBING (EMT)
	A. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3 and listed and labeled as complying with UL 797.
	B. Fittings:
	1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL 514B.
	2. Material:  Use steel or malleable iron.
	3. Connectors and Couplings:  Use compression (gland) or set-screw type.
	a. Do not use indenter type connectors and couplings.



	2.08 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT
	A. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated, Schedule 80 where subject to physical damage; rated for use with cond...
	B. Fittings:
	1. Manufacturer:  Same as manufacturer of conduit to be connected.
	2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with UL 651; material to match conduit.


	2.09 ACCESSORIES
	A. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with the conduit to be installed.
	B. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit and fittings to be installed.
	C. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force (890 N).


	PART 3  EXECUTION
	3.01 INSTALLATION
	A. Install products in accordance with manufacturer's instructions.
	B. Perform work in accordance with NECA 1 (general workmanship).
	C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
	D. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by the manufacturer.
	E. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
	F. Conduit Routing:
	1. Unless dimensioned, conduit routing indicated is diagrammatic.
	2. When conduit destination is indicated without specific routing, determine exact routing required.
	3. Conceal all conduits unless specifically indicated to be exposed.
	4. Conduits installed underground or embedded in concrete may be routed in the shortest possible manner unless otherwise indicated. Route all other conduits parallel or perpendicular to building structure and surfaces, following surface contours where...
	5. Arrange conduit to maintain adequate headroom, clearances, and access.
	6. Arrange conduit to provide no more than the equivalent of four 90 degree bends between pull points.
	7. Arrange conduit to provide no more than 150 feet (46 m) between pull points.
	8. Route conduits above water and drain piping where possible.
	9. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at sealing fittings where moisture may collect.
	10. Maintain minimum clearance of 6 inches (150 mm) between conduits and piping for other systems.
	11. Maintain minimum clearance of 12 inches (300 mm) between conduits and hot surfaces. This includes, but is not limited to:
	a. Heaters.
	b. Hot water piping.
	c. Flues.

	12. Group parallel conduits in the same area together on a common rack.

	G. Conduit Support:
	1. Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 using suitable supports and methods approved by the authority having jurisdiction.
	2. Provide independent support from building structure. Do not provide support from piping, ductwork, or other systems.
	3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.
	4. Use conduit strap to support single surface-mounted conduit.
	a. Use clamp back spacer with conduit strap for damp and wet locations to provide space between conduit and mounting surface.

	5. Use metal channel (strut) with accessory conduit clamps to support multiple parallel surface-mounted conduits.
	6. Use conduit clamp to support single conduit from beam clamp or threaded rod.
	7. Use trapeze hangers assembled from threaded rods and metal channel (strut) with accessory conduit clamps to support multiple parallel suspended conduits.
	8. Use non-penetrating rooftop supports to support conduits routed across rooftops (only where approved).
	9. Use of spring steel conduit clips for support of conduits is not permitted.
	10. Use of wire for support of conduits is not permitted.

	H. Connections and Terminations:
	1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized steel conduits prior to making connections.
	2. Where two threaded conduits must be joined and neither can be rotated, use three-piece couplings or split couplings. Do not use running threads.
	3. Use suitable adapters where required to transition from one type of conduit to another.
	4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid into connectors.
	5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock nuts for dry locations and raintight hubs for wet locations.
	6. Provide insulating bushings or insulated throats at all conduit terminations to protect conductors.
	7. Secure joints and connections to provide maximum mechanical strength and electrical continuity.

	I. Penetrations:
	1. Do not penetrate or otherwise notch or cut structural members, including footings and grade beams, without approval of Structural Engineer.
	2. Make penetrations perpendicular to surfaces unless otherwise indicated.
	3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set sleeves flush with exposed surfaces unless otherwise indicated or required.
	4. Conceal bends for conduit risers emerging above ground.
	5. Seal interior of conduits entering the building from underground at first accessible point to prevent entry of moisture and gases.
	6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of membrane.
	7. Make penetrations for roof-mounted equipment within associated equipment openings and curbs where possible to minimize roofing system penetrations. Where penetrations are necessary, seal as indicated or as required to preserve integrity of roofing ...
	8. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and methods specified in Section 07 84 00.

	J. Underground Installation:
	1. --CHOOSE ONE OF THE TWO PARAGRAPHS BELOW--
	2. Minimum Cover, Unless Otherwise Indicated or Required:
	a. Underground, Exterior:  24 inches (610 mm).
	b. Under Slab on Grade:  12 inches (300 mm) to bottom of slab.

	3. Provide underground warning tape in accordance with Section 26 05 53 along entire conduit length.

	K. Concrete Encasement:  Where conduits not otherwise embedded within concrete are indicated to be concrete-encased, provide concrete in accordance with Section Concrete with minimum concrete cover of 3 inches (76 mm) on all sides unless otherwise ind...
	L. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion and expansion/deflection fittings to prevent damage to enclosed conductors or connected equipment. This includes, but is not limited to:
	1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
	2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit installed above ground to compensate for thermal expansion and contraction.
	3. Where conduits are subject to earth movement by settlement or frost.

	M. Condensation Prevention:  Where conduits cross barriers between areas of potential substantial temperature differential, provide sealing fitting or approved sealing compound at an accessible point near the penetration to prevent condensation. This ...
	1. Where conduits pass from outdoors into conditioned interior spaces.
	2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

	N. Provide pull string in all empty conduits and in conduits where conductors and cables are to be installed by others. Leave minimum slack of 12 inches (300 mm) at each end.
	O. Provide grounding and bonding in accordance with Section 26 05 26.
	P. Identify conduits in accordance with Section 26 05 53.

	3.02 FIELD QUALITY CONTROL
	A. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by manufacturer. Replace components that exhibit signs of corrosion.
	B. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or abrasions, repair in accordance with manufacturer's instructions.
	C. Correct deficiencies and replace damaged or defective conduits.

	3.03 CLEANING
	A. Clean interior of conduits to remove moisture and foreign matter.

	3.04 PROTECTION
	A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection from entry of moisture and foreign material and do not remove until ready for installation of conductors.


	END OF SECTION

	26 05 33.16-Boxes for Electrical Systems
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Outlet and device boxes up to 100 cubic inches (1,650 cu cm), including those used as junction and pull boxes.
	B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches (1,650 cu cm).

	1.02 REFERENCE STANDARDS
	A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2010.
	C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, and Cable 2014.
	D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports 2013.
	E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2018.
	F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current Edition, Including All Revisions.
	H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition, Including All Revisions.
	I. UL 508A - UL Standard for Safety Industrial Control Panels  2018.
	J. UL 514A - Metallic Outlet Boxes Current Edition, Including All Revisions.

	1.03 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or other potential obstructions within the dedicated equipment spaces and working clearances for electrical equipment required by NFPA 70.
	2. Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of the actual equipment to be installed.
	3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors, clamps, support fittings, and devices, calculated according to NFPA 70.
	4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of connected conduits, calculated according to NFPA 70.
	5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. installed under other sections or by others.
	6. Coordinate the work with other trades to preserve insulation integrity.
	7. Coordinate the work with other trades to provide walls suitable for installation of flush-mounted boxes where indicated.
	8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction before proceeding with work.


	1.04 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for floor boxes and underground boxes/enclosures.

	1.05 QUALITY ASSURANCE
	A. Conform to requirements of NFPA 70.


	PART 2  PRODUCTS
	2.01 BOXES
	A. General Requirements:
	1. Do not use boxes and associated accessories for applications other than as permitted by NFPA 70 and product listing.
	2. Provide all boxes, fittings, supports, and accessories required for a complete raceway system and to accommodate devices and equipment to be installed.
	3. Provide products listed, classified, and labeled as suitable for the purpose intended.
	4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable minimum size requirements specified.
	5. Provide grounding terminals within boxes where equipment grounding conductors terminate.

	B. Outlet and Device Boxes Up to 100 cubic inches (1,650 cu cm), Including Those Used as Junction and Pull Boxes:
	1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
	2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise indicated or required; furnish with compatible weatherproof gasketed covers.
	3. Use suitable concrete type boxes where flush-mounted in concrete.
	4. Use suitable masonry type boxes where flush-mounted in masonry walls.
	5. Use raised covers suitable for the type of wall construction and device configuration where required.
	6. Use shallow boxes where required by the type of wall construction.
	7. Do not use "through-wall" boxes designed for access from both sides of wall.
	8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL 514A.
	9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL 514A; furnish with threaded hubs.
	10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and weight of load to be supported; furnished with fixture stud to accommodate mounting of luminaire where required.
	11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use field-connected gangable boxes unless specifically indicated or permitted.
	12. Minimum Box Size, Unless Otherwise Indicated:
	a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by 1-1/2 inch deep (100 by 38 mm) trade size.
	b. Communications Systems Outlets:  4 inch square by 2-1/8 inch (100 by 54 mm) trade size.
	c. Ceiling Outlets:  4 inch octagonal or square by 1-1/2 inch deep (100 by 38 mm) trade size.

	13. Wall Plates:  Comply with Section 26 27 26.

	C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm):
	1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 508A.
	2. NEMA 250 Environment Type, Unless Otherwise Indicated:
	3. Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm):
	a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.




	PART 3  EXECUTION
	3.01 INSTALLATION
	A. Install products in accordance with manufacturer's instructions.
	B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA 130, including mounting heights specified in those standards where mounting heights are not indicated.
	C. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and NFPA 70.
	D. Provide separate boxes for emergency power and normal power systems.
	E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
	F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.
	G. Box Locations:
	1. Locate boxes to be accessible. Provide access panels in accordance with Section Access Panels as requiredwhere approved by the Architect.
	2. Unless dimensioned, box locations indicated are approximate.
	3. Locate boxes as required for devices installed under other sections or by others.
	a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 26 27 26.

	4. Locate boxes so that wall plates do not span different building finishes.
	5. Locate boxes so that wall plates do not cross masonry joints.
	6. Unless otherwise indicated, where multiple outlet boxes are installed at the same location at different mounting heights, install along a common vertical center line.
	7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide minimum 6 inches (150 mm) horizontal separation unless otherwise indicated.
	8. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide minimum 24 inches (610 mm) horizontal separation.
	9. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire resistance will not be reduced.
	a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide minimum 24 inches (610 mm) separation where wall is constructed with individual noncommunicating stud cavities or protect both boxes with listed putty pads.
	b. Do not install flush-mounted boxes with area larger than 16 square inches (0.0103 sq m) or such that the total aggregate area of openings exceeds 100 square inches (0.0645 sq m) for any 100 square feet (9.29 sq m) of wall area.

	10. Locate junction and pull boxes as indicated, as required to facilitate installation of conductors, and to limit conduit length and/or number of bends between pulling points in accordance with Section 26 05 33.13.
	11. Locate junction and pull boxes in the following areas, unless otherwise indicated or approved by the Architect:
	a. Concealed above accessible suspended ceilings.
	b. Within joists in areas with no ceiling.
	c. Electrical rooms.
	d. Mechanical equipment rooms.


	H. Box Supports:
	1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using suitable supports and methods approved by the authority having jurisdiction.
	2. Provide independent support from building structure except for cast metal boxes (other than boxes used for fixture support) supported by threaded conduit connections in accordance with NFPA 70. Do not provide support from piping, ductwork, or other...

	I. Install boxes plumb and level.
	J. Flush-Mounted Boxes:
	1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so that front edge of box or associated raised cover is not set back from finished surface more than 1/4 inch (6 mm) or does not project beyond finished surface.
	2. Install boxes in combustible materials such as wood so that front edge of box or associated raised cover is flush with finished surface.
	3. Repair rough openings around boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch (3 mm) at the edge of the box.

	K. Install boxes as required to preserve insulation integrity.
	L. Install permanent barrier between ganged wiring devices when voltage between adjacent devices exceeds 300 V.
	M. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and methods specified in Section 07 84 00.
	N. Close unused box openings.
	O. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment installed or designated for future use.
	P. Provide grounding and bonding in accordance with Section 26 05 26.

	3.02 CLEANING
	A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

	3.03 PROTECTION
	A. Immediately after installation, protect boxes from entry of moisture and foreign material until ready for installation of conductors.


	a. END OF SECTION

	26 05 53-Identification for Electrical Systems
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Electrical identification requirements.
	B. Identification nameplates and labels.
	C. Wire and cable markers.
	D. Voltage markers.
	E. Underground warning tape.
	F. Warning signs and labels.

	1.02 RELATED REQUIREMENTS
	A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for power conductors and cables 600 V and less; vinyl color coding electrical tape.
	B. Section 26 27 26 - Wiring Devices - Lutron:  Device and wallplate finishes; factory pre-marked wallplates.

	1.03 REFERENCE STANDARDS
	A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs 2011.
	B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels 2011.
	C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	D. NFPA 70E - Standard for Electrical Safety in the Workplace 2018.
	E. UL 969 - Marking and Labeling Systems Current Edition, Including All Revisions.

	1.04 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Verify final designations for equipment, systems, and components to be identified prior to fabrication of identification products.

	B. Sequencing:
	1. Do not conceal items to be identified, in locations such as above suspended ceilings, until identification products have been installed.
	2. Do not install identification products until final surface finishes and painting are complete.


	1.05 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each product.
	B. Shop Drawings:  Provide schedule of items to be identified indicating proposed designations, materials, legends, and formats.

	1.06 QUALITY ASSURANCE
	A. Conform to requirements of NFPA 70.

	1.07 FIELD CONDITIONS
	A. Do not install adhesive products when ambient temperature is lower than recommended by manufacturer.


	PART 2  PRODUCTS
	2.01 IDENTIFICATION REQUIREMENTS
	A. Identification for Equipment:
	1. Use identification nameplate to identify each piece of electrical distribution and control equipment and associated sections, compartments, and components.
	a. Switchboards:
	1) Identify ampere rating and name.
	2) Identify voltage and phase.
	3) Identify power source and circuit number. Include location when not within sight of equipment.
	4) Use identification nameplate to identify main overcurrent protective device.
	5) Use identification nameplate to identify load(s) served for each branch device.Identify spares and spaces.

	b. Panelboards:
	1) Identify ampere rating and name.
	2) Identify voltage and phase.
	3) Identify power source and circuit number. Include location when not within sight of equipment.
	4) Use typewritten circuit directory to identify load(s) served for panelboards with a door. Identify spares and spaces using pencil.
	5) For power panelboards without a door, use identification nameplate to identify load(s) served for each branch device.Identify spares and spaces.

	c. Transformers:
	1) Identify kVA rating and name.


	2. Service Equipment:
	a. Use identification nameplate to identify each service disconnecting means.

	3. Available Fault Current Documentation:  Use identification label to identify the available fault current and date calculations were performed at locations requiring documentation by NFPA 70 including but not limited to the following.
	a. Service equipment.
	b. Industrial control panels.
	c. Motor control centers.
	d. Elevator control panels.
	e. Industrial machinery.

	4. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards for electrical equipment, such as switchboards, panelboards, industrial control panels, meter socket enclosures, and motor control centers that are likely to require...
	a. Minimum Size:  3.5 by 5 inches (89 mm by 127 mm).
	b. Legend:  Include orange header that reads "WARNING", followed by the word message "Arc Flash and Shock Hazard; Appropriate PPE Required; Do not operate controls or open covers without appropriate personal protection equipment; Failure to comply may...


	B. Identification for Conductors and Cables:
	1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 19.
	2. Use identification nameplate or identification label to identify color code for ungrounded and grounded power conductors inside door or enclosure at each piece of feeder or branch-circuit distribution equipment when premises has feeders or branch c...
	3. Use wire and cable markers to identify circuit number or other designation indicated for power, control, and instrumentation conductors and cables at the following locations:
	a. At each source and load connection.
	b. Within boxes when more than one circuit is present.
	c. Within equipment enclosures when conductors and cables enter or leave the enclosure.

	4. Use wire and cable markers to identify connected grounding electrode system components for grounding electrode conductors.

	C. Identification for Raceways:
	1. Use voltage markers to identify highest voltage present for accessible conduits at maximum intervals of 20 feet (6.1 m).
	2. Use identification labels, handwritten text using indelible marker, or plastic marker tags to identify circuits enclosed for accessible conduits at wall penetrations, at floor penetrations, at roof penetrations, and at equipment terminations when s...
	3. Use identification labels, handwritten text using indelible marker, or plastic marker tags to identify spare conduits at each end. Identify purpose and termination location.
	4. Use underground warning tape to identify underground raceways.

	D. Identification for Boxes:
	1. Use voltage markers to identify highest voltage present.
	2. Use identification labels or handwritten text using indelible marker to identify circuits enclosed.
	a. For exposed boxes in public areas, use only identification labels.


	E. Identification for Devices:
	1. Wiring Device and Wallplate Finishes:  Comply with Section 26 27 26.
	2. Use identification label or engraved wallplate to identify serving branch circuit for all receptacles.
	a. For receptacles in public areas or in areas as directed by Architect, provide identification on inside surface of wallplate.

	3. Use identification label or engraved wallplate to identify load controlled for wall-mounted control devices controlling loads that are not visible from the control location and for multiple wall-mounted control devices installed at one location.

	F. Identification for Luminaires:
	1. Use permanent red dot on luminaire frame to identify luminaires connected to emergency power system.


	2.02 IDENTIFICATION NAMEPLATES AND LABELS
	A. Identification Nameplates:
	1. Materials:
	a. Indoor Clean, Dry Locations:  Use plastic nameplates.
	b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for exterior use.

	2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-conductive phenolic with beveled edges; minimum thickness of 1/16 inch (1.6 mm); engraved text.
	a. Exception:  Provide minimum thickness of 1/8 inch (3 mm) when any dimension is greater than 4 inches (100 mm).

	3. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch (0.8 mm); engraved or laser-etched text.
	4. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch (0.8 mm); engraved or laser-etched text.
	5. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch (25 mm) high; Four, located at corners for larger sizes.

	B. Identification Labels:
	1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and abrasion resistant.
	2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless otherwise indicated.

	C. Format for Equipment Identification:
	1. Minimum Size:  1 inch (25 mm) by 2.5 inches (64 mm).
	2. Legend:
	a. Equipment designation or other approved description.

	3. Text: All capitalized unless otherwise indicated.
	4. Minimum Text Height:
	a. Equipment Designation:  1/2 inch (13 mm).
	b. Other Information:  1/4 inch (6 mm).

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


	D. Format for Caution and Warning Messages:
	1. Minimum Size:  2 inches (51 mm) by 4 inches (100 mm).
	2. Legend:  Include information or instructions indicated or as required for proper and safe operation and maintenance.
	3. Text: All capitalized unless otherwise indicated.
	4. Minimum Text Height:  1/2 inch (13 mm).
	5. Color:  Black text on yellow background unless otherwise indicated.

	E. Format for Receptacle Identification:
	1. Minimum Size:  3/8 inch (10 mm) by 1.5 inches (38 mm).
	2. Legend:  Power source and circuit number or other designation indicated.
	3. Text: All capitalized unless otherwise indicated.
	4. Minimum Text Height:  3/16 inch (5 mm).
	5. Color:  Black text on clear background.

	F. Format for Control Device Identification:
	1. Minimum Size:  3/8 inch (10 mm) by 1.5 inches (38 mm).
	2. Legend:  Load controlled or other designation indicated.
	3. Text: All capitalized unless otherwise indicated.
	4. Minimum Text Height:  3/16 inch (5 mm).
	5. Color:  Black text on clear background.


	2.03 WIRE AND CABLE MARKERS
	A. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl split sleeve type markers suitable for the conductor or ca...
	B. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable ties.
	C. Legend:  Power source and circuit number or other designation indicated.
	D. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
	E. Minimum Text Height:  1/8 inch (3 mm).
	F. Color:  Black text on white background unless otherwise indicated.

	2.04 VOLTAGE MARKERS
	A. Markers for Conduits:  Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth, or vinyl snap-around type markers.
	B. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed self-adhesive vinyl or self-adhesive vinyl cloth type markers.
	C. Minimum Size:
	1. Markers for Conduits:  As recommended by manufacturer for conduit size to be identified.
	2. Markers for Pull Boxes:  1 1/8 by 4 1/2 inches (29 by 110 mm).
	3. Markers for Junction Boxes:  1/2 by 2 1/4 inches (13 by 57 mm).

	D. Legend:
	1. Markers for Voltage Identification:  Highest voltage present.

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

	2.05 UNDERGROUND WARNING TAPE
	A. Materials:  Use non-detectable type polyethylene tape suitable for direct burial, unless otherwise indicated.
	B. Non-detectable Type Tape:  6 inches (152 mm) wide, with minimum thickness of 4 mil (0.1 mm).
	C. Legend:  Type of service, continuously repeated over full length of tape.
	D. Color:

	2.06 WARNING SIGNS AND LABELS
	A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
	B. Warning Signs:
	1. Materials:
	2. Minimum Size:  7 by 10 inches (178 by 254 mm) unless otherwise indicated.

	C. Warning Labels:
	1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using materials recognized to UL 969.
	2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories recommended by label manufacturer.
	3. Minimum Size:  2 by 4 inches (51 mm by 102 mm) unless otherwise indicated.



	PART 3  EXECUTION
	3.01 INSTALLATION
	A. Install products in accordance with manufacturer's instructions.
	B. Install identification products to be plainly visible for examination, adjustment, servicing, and maintenance. Unless otherwise indicated, locate products as follows:
	1. Surface-Mounted Equipment:  Enclosure front.
	2. Flush-Mounted Equipment:  Inside of equipment door.
	3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear access.
	4. Elevated Equipment:  Legible from the floor or working platform.
	5. Branch Devices:  Adjacent to device.
	6. Interior Components:  Legible from the point of access.
	7. Conduits:  Legible from the floor.
	8. Boxes:  Outside face of cover.
	9. Conductors and Cables:  Legible from the point of access.
	10. Devices:  Outside face of cover.

	C. Install identification products centered, level, and parallel with lines of item being identified.
	D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to interior surfaces using self-adhesive backing or epoxy cement.
	E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or wrinkles and edges properly sealed.
	F. Install underground warning tape above buried lines with one tape per trench at 3 inches (75 mm) below finished grade.
	G. Mark all handwritten text, where permitted, to be neat and legible.

	3.02 FIELD QUALITY CONTROL
	A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs of improper adhesion.


	a. END OF SECTION

	27 1005 BSD-Structured Cabling for Voice and Data - Inside-Plant
	28 10 00-Access Control
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Access control system requirements.
	B. Access control units and software.
	C. Access control point peripherals, including readers and keypads.
	D. Accessories.

	1.02 RELATED REQUIREMENTS
	A. Section 07 84 00 - Firestopping.
	B. Section 08 71 00 - Door Hardware:  Electrically operated door hardware, for interface with access control system.
	C. Section 11 12 00 - Parking Control Equipment:  Parking gates, for interface with access control system.
	D. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
	E. Section 26 05 33.13 - Conduit for Electrical Systems.
	F. Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements.
	G. Section 27 10 00 - Structured Cabling:  Data cables for access control system IP network connections.

	1.03 REFERENCE STANDARDS
	A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	B. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	C. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	D. UL 294 - Access Control System Units Current Edition, Including All Revisions.
	E. UL 1076 - Proprietary Burglar Alarm Units and Systems Current Edition, Including All Revisions.

	1.04 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Coordinate the work with other installers to provide suitable door hardware as required for both access control functionality and code compliance.
	2. Coordinate the placement of readers with millwork, furniture, equipment, etc. installed under other sections or by others.
	3. Coordinate the work with other installers to provide power for equipment at required locations.
	4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain direction before proceeding with work.

	B. Preinstallation Meetings:
	1. Conduct meeting with facility representative to review reader and equipment locations.


	1.05 SUBMITTALS
	A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
	B. Shop Drawings:  Include plan views indicating locations of system components and proposed size, type, and routing of conduits and/or cables. Include elevations and details of proposed equipment arrangements. Include system interconnection schematic...
	C. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each system component. Include ratings, configurations, standard wiring diagrams, dimensions, finishes,  service condition requirements, and installed features.
	D. Design Data:  Standby battery/UPS calculations.
	E. Certify that proposed system design and components meet or exceed specified requirements.
	F. Evidence of qualifications for installer.
	G. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use stipulated by product testing agency.  Include instructions for storage, handling, protection, examination, preparation, installation, and operation o...
	H. Field quality control test reports.
	I. Project Record Documents:  Record actual locations of system components and installed wiring arrangements and routing.
	J. Operation and Maintenance Data:  Include detailed information on system operation, equipment programming and setup, replacement parts, and recommended maintenance procedures and intervals.
	K. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed warranty completed in Owner's name and registered with manufacturer.
	L. Software:  One copy of software not resident in read-only memory.
	M. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
	1. See Section 01 60 00 - Product Requirements, for additional provisions.


	1.06 QUALITY ASSURANCE
	A. Comply with the following:
	1. NFPA 70.
	2. NFPA 101 (Life Safety Code).
	3. The requirements of the local authorities having jurisdiction.
	4. Applicable TIA/EIA standards.

	B. Maintain at the project site a copy of each referenced document that prescribes execution requirements.
	C. Installer Qualifications:  Company specializing in performing the work of this section with minimum three years documented experience with access control systems of similar size, type, and complexity and providing contract maintenance service as a ...

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
	B. Store products in manufacturer's unopened packaging, keep dry and protect from damage until ready for installation.

	1.08 FIELD CONDITIONS
	A. Maintain field conditions within manufacturer's required service conditions during and after installation.

	1.09 WARRANTY
	A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
	B. Provide minimum one year manufacturer warranty covering repair or replacement due to defective materials or workmanship.


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. Access Control Units - Basis of Design:  ​Kantech KT-400​.
	B. Readers and Keypads - Basis of Design:  ​Proxpoint Plus Card Reader​.
	C. Request to Exits – Basis of Design: Assa Abloy TS-2.
	D. Door Position Switch – Basis of Design: Honeywell 9603

	2.02 ACCESS CONTROL SYSTEM REQUIREMENTS
	A. Provide new access control system consisting of required equipment, conduit, boxes, wiring, connectors, hardware, supports, accessories, software, system programming, etc. as necessary for a complete operating system that provides the functional in...
	B. System Battery Backup:  Provide batteries/uninterruptible power supplies (UPS) as required​ for 12 hours full operation​.
	C. Surge Protection:
	1. Provide surge protection for readers and door strikes/locks.

	D. Interface with Other Systems:
	1. Provide products compatible with other systems requiring interface with access control system.
	2. Interface with electrically operated door hardware as specified in Section 08 71 00.
	a. Capable of locking/unlocking/releasing controlled doors.
	b. Capable of receiving input from integral door hardware switches.

	3. Interface with parking control gates as specified in Section 11 12 00.
	a. Capable of controlling gate access.


	E. Provide products listed, classified, and labeled as suitable for the purpose intended.
	1. Access Control Units and Readers:  Listed and labeled as complying with UL 294.


	2.03 ACCESS CONTROL UNITS AND SOFTWARE
	A. Provide access control units and software compatible with readers to be connected.
	B. Unless otherwise indicated, provide software and licenses required for fully operational system.
	C. Access Control Unit​​:
	1. Basis of Design:  ​Kantech KT-400.
	2. Control Capability:  ​4 doors/ 4 readers​.
	3. Database:
	a. Storage Capacity:  ​2,000 cardholders; 60,000 events​.

	4. Operating Modes Supported:
	a. Card only.


	D. Computers:
	1. Badging Peripherals:  Unless otherwise indicated, badging peripherals not furnished by access control system manufacturer to be provided by Contractor as part of work of this section.
	a. Products:
	1) Badging Printer:
	2) Badging Camera:
	3) Badging Signature Tablet:




	2.04 ACCESS CONTROL POINT PERIPHERALS
	A. Provide devices compatible with control units and software.
	B. Provide devices suitable for operation under the service conditions at the installed location.
	C. Readers and Keypads:
	1. General Requirements:
	a. Provide readers compatible with credentials to be used.
	b. Color:  To be selected by Architect from manufacturer's available standard colors.
	c. Proximity Readers:
	1) Utilize 125 kHz RF communication with compatible credentials.



	D. Door Locking Devices (Electric Strikes and Magnetic Locks):  Comply with Section 08 71 00.

	2.05 request to exit
	A. Request to Exit:
	1. General Requirements:
	a. Switch mounted on single gang wall plate with stainless steel finish.
	b. 2” square push button, illuminated with high brightness LED.
	c. SPDT timed contacts, rated 10A at 35VDC or 120VAC.
	d. LED operates on 12 or 24 VAC/VDC


	B. Request to Exit shall release magnetic lock.
	C. Basis of Design: Assa Abloy TS-2

	2.06 ACCESSORIES
	A. Provide components as indicated or as required for connection of access control system to devices and other systems indicated.
	B. Unless otherwise indicated, credentials to be provided by Contractor.
	1. Provide credentials compatible with readers and control units/software to be used.

	C. Provide cables as indicated or as required for connections between system components.
	1. Data Cables for IP Network Connections:  Unshielded twisted pair (UTP)​, CAT6 , complying with Section ​27 10 00​.

	D. Provide accessory racks/cabinets as indicated or as required for equipment mounting.


	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Verify that field measurements are as indicated.
	B. Verify that ratings and configurations of system components are consistent with the indicated requirements.
	C. Verify that mounting surfaces are ready to receive system components.
	D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to system.
	E. Verify that conditions are satisfactory for installation prior to starting work.

	3.02 INSTALLATION
	A. Install access control system in accordance with NECA 1 (general workmanship).
	B. Install products in accordance with manufacturer's instructions.
	C. Wiring Method:  Unless otherwise indicated, use cables (not in conduit).
	1. Use suitable listed cables in wet locations, including underground raceways.
	2. Use suitable listed cables for vertical riser applications.
	3. Use listed plenum rated cables in spaces used for environmental air.
	4. Install wiring in conduit for the following:
	a. Where required for rough-in.
	b. Where required by authorities having jurisdiction.
	c. Where exposed to damage.
	d. Where installed outside the building.
	e. For exposed connections from outlet boxes to devices.

	5. Conduit:  Comply with Section 26 05 33.13.
	6. Conceal cables unless specifically indicated to be exposed.
	7. Use power transfer hinges complying with Section 08 71 00 for concealed connections to door hardware.
	8. Route exposed cables parallel or perpendicular to building structural members and surfaces.
	9. Do not exceed manufacturer's recommended maximum cable length between components.

	D. Provide grounding and bonding in accordance with Section 26 05 26.
	E. Identify system wiring and components in accordance with Section 26 05 53.

	3.03 FIELD QUALITY CONTROL
	A. See Section 01 40 00 - Quality Requirements, for additional requirements.
	B. Prepare and start system in accordance with manufacturer's instructions.
	C. Program system parameters according to requirements of Owner.
	D. Test for proper interface with other systems.
	E. Correct defective work, adjust for proper operation, and retest until entire system complies with Contract Documents.

	3.04 CLEANING
	A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match original factory finish.

	3.05 CLOSEOUT ACTIVITIES
	A. Demonstration:  Demonstrate proper operation of system to Owner, and correct deficiencies or make adjustments as directed.
	B. Training:  Train Owner's personnel on operation, adjustment, and maintenance of system.
	1. Use operation and maintenance manual as training reference, supplemented with additional training materials as required.
	2. Provide minimum of four hours of training.
	3. Instructor:  ​Qualified contractor familiar with the project and with sufficient knowledge of the installed system​.
	4. Location:  At project site.


	3.06 PROTECTION
	A. Protect installed system components from subsequent construction operations.


	a. END OF SECTION

	28 20 00 BSD-Video Surveillance



